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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 as 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 ather 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 g,lad to be of assistance. 

TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA. HARRISON. NEW, JERSEY 
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RCA TUBE 
HANDBOOK 
HB·3 

GENERAL 

SECTION 

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 sheet. for this Hondbook will be sent dur­
ing the subscription period to the subscriber whose 
nome oppears in our records. 

In case this Handbook is resold or tronsferred 
within any subscription p,riod. we shall be glod 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 at 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 

Co .... erciel Eft,ift_ift, 
1V8E DEPARTMENT 

IADIO COIPOIATION O. AMEIICA. HAIIISON. NEW JElSEY 

Photolithographed in U. S. A. 



TABLE OF CONTENTS 
For All Sections 

Sheets in the RCA Tube Handbook are arranged in the 
TABLE OF CONTENTS in order of appearance in each 
section. To facilitate location of tube types when 
only the type number is known, the INDEX OF TUBE 
TYPES,which follows the TABLE OF CONTENTS, lists 
type numbers in numerical-alphabetical-numerical 
sequence. 

The TABLE OF CDNTENTS 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 aonth and year only (i. e., 2·56). 
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Frontispiece, 11- 50 
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Separator "GENERAL SECTION", 7-52 
Table of Contents I, 2-56 
Table of Contents 2, 2-56 
Table of Contents 3, 2-56 
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Index of Tube Types 7, 2-56 
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Interchangeability I, 9-48 
Interchangeability 2, 9-48 
Tube Ratings I, 6-43 
Tube Ratings 2, 6-43 
Tube Ratings 3, 6-43 
Tube Ratings 4, 6-43 
Tube Ratings 5, 6-43 
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TABLE OF CONTENTS 
For All Sections 

GENERAL SECTION (Cont'd): 

Outlines--Glass Tubes: Subminiature--Flexible Lead Type, 
Outlines I, 5-55 

Subminiature--Sub-Minar 8-Pin Base 
Type (On back of Outlines 1) 

Acorn--Radial 5-Pin Base Type, 
Outlines 2, 5-55 

Acorn--Radial 5-Pin Base Type with 
End Terminals (On back of Outlines 2) 

Acorn--Radial 7-Pin Base Type 
Outlines 3, 5-55 

Acorn Types (On back of Outlines 3) 
Miniature- -Miniature 7-Pin Base Types, 

Outlines 4, 5-55 
Miniature--Noval 9-Pin Base Ty·pes (On 

back of Outlines 4) 
Glass Octal--Octal Base Type. with T9 

Bulbs, OutlInes S, 5-55 
Glass Octal--Octal Base Types with 

TI2 Bulbs, Outlines 6, 5-55 
Glass Octal--Octal Base Types with ST 

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

Outlines 1, 5-55 
Small 4-, 5-, 6-, and 1-Pin Base 

Types (On back of Outlines 1) 
Small 4-, 5-, and 6-Pin & Medium 1-Pin 

Base Types, Outlines 8, 5-55 
Outlines--Metal Tubes: (On back of Outlines 8) 

Outlines 9, 5-55 
Key (On back of Outlines 9) 

Bases: I-Terminal Types (Caps), Caps I, 5-54 
I-Terminal Types (Caps), Caps 2, 5-54 
I-Terminal Types (Caps), Caps 3, 5-54 
I-Terminal Types (Caps), Caps 4, 5-54 
3-Pin Types, Bases I, 11- 54 
3-Terminal Types (On back of Bases 1) 
4-Pin Types, Bases 2, 11- 54 
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4-Pin Types, Bases 3, 1-55 
4-Pin Types, Bases 4, 1-55 
S-Pin Types. Bases 5, 3- 55 
5-Pin Types, Bases 6, 3-55 
6-P~ Types (On back of Bases 6) 
6-Pin Types, Bases 7, 3-55 
6-Terminal Types (On back of Bases 1) 
7-Pin Types, Bases 8, 5-55 
7-Pin Types, Bases 9, 5-55 
1-Pin Types, Bases 10, 5-55 
1-Pin Types, Bases II, 5-55 
8-Pin Types (On back of Bases II) 
8-Pin Types, Bases 12, 1-55 
8-Pin Types, Bases 13, 1-55 
8-Pin Types, Bases 14, 1-55 
8-Pin Types, Bases IS, 1-55 
8-Pin Types, Bases 16, 1-55 
8-Pin Types, Bases 11, 1-55 
9-Pin Types, Bases 18, 1-55 
II-Pin Types (On back of Bases 18) 
II-Pin Types, Bases 19, 1-55 
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GENERAL SECTION (Cont'd): 

Bases: II-Pin Types. Bases 20. 7-55 
12-Pin Types. Bases 21. 7-55 
14-Pin Types (On back of Bases 21) 
14-Pin Types. Bases 22. 7-55 
29-Pin Types. Bases 23. 7-55 

CATHODE-RAY TUBE SECTION: 

Separator "CATIIODE-RAY TIJBE SECfION". 7-52 
Cathode-Ray Classification Chart 1. 11-54 
Cathode-Ray Classification Chart 2. 11- 54 
Features of Fluorescent Screens, 11- 54 
Average Characteristics of Phosphor No.1. 92C-6010 
Spectral-Energy Emission Characteristic of Phosphor PI, 

9201- 537 2R 1 
Persistence Characteristic of Phosphor Pl. 9201-5380R2 (On 

. back of curve 9201- 537 2RI) 
Average Characteristics of Phosphor No.4. 92C-4979 
Spectral-Energy Emission Characteristic of Phosphor No.4, 

Sulfide Type. 9201-7316 
Persistence Characteristic of Phosphor No.4, Sulfide Type (On 

back of curve 9201-7316) 
Spectral-Energy Emission Characteristic of Phosphor No.4, 

Silicate-Sulfide Type. 9201-7458 
Persistence Characteristic of Phosphor No.4, Silicate-Sulfide 

Type (On back of curve 9201-7458) 
Spectral-Energy Emission Characteristic of Phosphor P4. 

Silicate Type. 9201-7335 
Persistence Characterist.ic of Phosphor P4, Silicate Type (On 

back of curve 9201-7335) 
Average Characteristics of Phosphor No.5. 92C-5560 
Spectral-Energy Emission Characteristic of Phosphor No.S. 

9201- 5559R2 
Persistence Characteristic of Phosphor No.5. 9201-7266 (On 

back of curve 9201- 5559R2) 
Spectral-Energy Emission Characteristic of Phosphor No.7, 

9201-6809 
Buildup Characteristics of Phosphor No.7. 92CM-6805RI (On 

back of curve 9201-6809) 
Persistence Characteristics of Phosphor No.7. 92CL-6804Rl 
Buildup of Phosphor No.7. 92CM-7019RI 
Persistence Characteristic of Phosphor No.7. 9201-7015RI (On 

back of curve 92CM-7019Rll 
Spectral-Energy Emission Characteristic of Phosphor No.1I, 

9201-6749 
Persistence Characteristics of Phosphor No.ll. 92CM-6806R2 

(On back of curve 9201-6749) 
Spectral-Energy Emission Characteristic of Phosphor P12, 

9201-7317 
Persistence Characteristic of Phosphor P12. 92CM-7318Rl (On 

back of curve 92CM-7317l 
Spectral-Energy Emission Characteristic of Phosphor PI4. 

9201-7675 
Persistence Characteristic of Phosphor P14. 92CM-7326RI (On 

back of curve 9201-7675) 
Spectral-Energy Emission Characteristic of Phosphor PIS. 

9201-6915 
Persistence Characteristic of Phosphor PIS. 92CM-8S40 (On 

back of curve 92CM-6915) 
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CATHODE-RAY TUBE SECTION (Cont'd): 

Spectr'a!-Energy Emission Characteristic of Phosphor P16, 
9201-7563 

Persistence Characteristic of Phoaphor P16, 92CM-7564Rl (On 
back of curve 92CM-7563) 

Spectral-Energy Emission Characteristic of Group Phosphor P22, 
92CM-7969R2 

Persistence Characteristic of Group Phosphor P22 (On back of 
curve 92CM-7969R2) 

Spectral-Energy Emission Characteristic of Phosphor P24, 
92CM-8204 

Persistence Characteristic of Phosphor P24, 92CM-8205Rl (On 
back of curve 92CM-8204) 

Reference-Line Gauge JETEC No. 110, CE"7391 
Reference-Line Gauge JETEC No. 116, CE-7896 (On back of 

drawing CE-7391l 
X-Ray Precautions for Cathode-Ray Tubes, 2-56 
Definitions of Cathode-Ray Tube Terms, 2-56 (On back of sheet 

X-Ray Precautions for Cathode-Ray Tubes) 

For tub. typ •• in Cathode-Ray Tub. Section, ••• tub. 
types with letter "C" in "Section" coluan of INDEX OF 
TUBE TYPES .tarting on .h •• t INDEX OF TUBE TYPES 1. 

VOLUME 3-4 
PHOTOTUBE SECTION: 

Separator "PHOTOTUBE SECTION", 7-52 
Phototube Cla.sification Chart, 5-54 
Definitions of Phototube Terms, 5-54 (On back of sheet Photo­

tube Classification Chart) 
Phototube Sensitivity and Sensitivity Measurements, 9-50 
Spectral Characteristic of Human Eye & of Tungsten Lamp at 

Color Temperature of 2870 oK, 92CM-6435Rl 
Spectral Sensitivity Characteristic of Phototube having Sol 

Response, 92CM-6056R5 
~pectral Sensitivity Characteristic of Phototub~ having 5-3 

Response, 92CM-6057R6 (On back of curve 92CM-6056R5) 
spectral Sensitivity Characteristic of Photo tube having 5-4 

Response, 92CM-6l52R7 
Spectral "Sensitivity Characteristic of Phototube having S-S 

Response, 92CM-68l4 
Spectral Sensitivity Characteristic of Phototube having S-8 

Response, 92CM-6592Rl 
Spectral Sensitivity Characteristic of Phototube having 5-9 

Response, 92CM-7274Rl 
Spectral Sensitivity Characteristic of Phototube having SolO 

Response, 92CM-782lRl (On back of curve 92CM-7274Rll 
Spectral Sensitivity Characteristic of Phototube having 5-11 

Response, 92CM-860lRl 
Spectral Characteristic of 28700 K Light Source and Spectral 

Characteristic of Light from 28700 K Source after Passing 
Through Indicated Blue Fil~er, 9~-7811 

Spectral Characteristic of 28700 K Light Source and Spectral 
Characteristic of Light from 28700 K Source after Passing 
Through Indicated Red-Infrared Filter, 92CM-7838 (On 

back of curve 92CM-781l) 
Frequency-Response Characteristics of Gas Phototubes92CM_6864 
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For All Sections 

PHOTOTUBE SECTION (Cont'd): 

For tube types in Phototube Section, see tube types 
vith letter "P" in "Section" colaan of INDEX OF TUBE 
TtPES starting on .heet INDEX OF TUBE TYPES 1. 

THYRATRON & IGNITRON SECTION: 

Separator "UlYRATI\ON & IGNIlRON SECTION", 1-52 
Thyratron & Ignitron Classification Chart, 5-55 

For tube types in Thyratron & Ignitron Section, see 
tube types with letter "F" in "Section" coluan 0/ INDEX 
OF TUBE TYPES starting on sheet INDEX OF TUBE TYPES 1. 

MISCELLANEOUS TUBE SECTION: 

Separator "MISCELLANEOUS TUBE SECTION", 1-52 
Max. DC Heater· ,thode Potentials of Miscellaneous Types, 1-44 

For tube types in Miscellaneous Tube Section, see tube 
types with letter 11M" in "Section" cola .. n of INDEX OF 
TUBE TYPES starting on sheet INDEX OF TUBE TYPES 1. 

VOLUME 5-6 

RECEIVING TUBE SECTION--Part I: 

Separator "RECEIVING TUBE SECTION--Part 1", 1-52 
Classification Chart--Receiving Types I, 8-54 
Classification Chart--Receiving Types 2, 8-54 
Classification Chart--Receiving Types 3, 8-54 
Classification Chart--Receiving Types 4, 8-54 
Classification Chart--Receiving Types 5, 8-54 
Diode Considerations, 12-41 
Diode Considerations, Diode Circuits, 12-47 
Resistance-Coupled Amplifiers I, 10-41 
Resistance-Coupled Amplifiers 2, 8-54 
Resistance-Coupled Amplifiers 3, 10- 41 
Resistance-Coupled Amplifiers 4, 10-41 
Resistance-Coupled Amplifiers 5, 10-41 
Resistance-Coupled Amplifiers 6, 10-41 
Resistance-Coupled Amplifiers 1, 10-41 
Resistance-Coupled Amplifiers 8, 10- ,1,1 
Resistance-Coupled Amplifiers 9, 10-41 
Resistance-Coupled Amplifiers 10, 10-41 
Resistance-Coupled Amplifiers 11, 10-41 
Resistance-Coupled Amplifiers 12, 10-41 
Resistance-Coupled Amplifiers 13, 10-41 
Resistance-Coupled Amplifiers 14, 10-41 
Resistance-Coupled Amplifiers IS, 5-50 
Resistance-Coupled Amplifiers 16, 5-50 
Resistance-Coupled Amplifiers 11, 6-54 
Max. DC Heater-Cathode Potentials of Receiving Types, 1-44 
Grid-No.2 Input Rating Chart, 1-55 
Heater Warm-Up Time Measurement, 3-55 

For tube types in Receiving Tube Section--Part 
OZ4 to 6DE6). see tube types lDith letter "R" in 
hon" co IUlAn of INDEX OF TUBE TYPES star ting on 
INDEX OF TUBE TYPES 1. 

(Type 
"Sec­
sheet 
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For All Sections 

VOLUME 7-8 

RECEIVING TUBE SECTION--Part 2: 

Separator "RECEIVING TUBE SECfION--Part 2", 7-52 

For tub. types in Receiving Tube Section--Part 2 (Typ' 
6E5 and beyond), see tube types .itla letter "R" in "Sec­
tion" coluan of INDEX OF TUBE TYPES .tarting on .h.et 
INDEX OF TUBE TYPES 3. 

SEMICONDUCTOR DEVICE SECTION: 

W
Se:parator "SDlICONIJUCl'OII DEVItt: SECfION" , 6- 53 
ransistora 1, 6-53 
ransistora 2, 6-53 

Spectral Sensitivity Characteristic of Photoconductive Cell 
having S-12 Response, 92CM-8569 

For types in Seaiconductor Device Section, see tlpes 
with lett~r "S" in "S~ction" coluan of INDEX OF TUBE 
TYPES .tarting on sh.et INDEX OF roBE TYPES 1. 

VOLUME 9-10 

TRANSMITTING TUBE SECTION: 

Separator "11IANSMIlTING TUBE SECfION", 7-52 
Transmitting Tube Guide I, 1-53 
Transmitting Tube Guide 2, 1-53 
Transmitting Tube Guide 3, 1-53 
Transmitting Tube Guide 4, 1-53 
Transmitting Tube Guide 5, 1-53 
Transmitting Tube Ratings vs.Operating Frequency I, 4-53 
Transmitting Tube Ratings v~Operating Frequency 2, 4-53 
Transmitting Tube Ratinga va. Operating Frequency 3, 5-54 
Transmitting Tube Ratings Ts.Operatin, Frequency 4, 8-54 
F.C.C. Power Ratings of RCA Transmittlng Tubes, 5-50 
Recommended Standby Conditions for Transmitting Tubes, 2-50 
Circuits for Hot-Cathode Mercury-Vapor & Gas Rectifier 

• Tubes I, 2-52 
Circuits for Hot-Cathode Mercury-Vapor & Gas Rectifier 

. Tubes 2, 2-52 

For tube types in Transaitting Tube Section, see tube 
types .itla letter "T" in "Section" coluan of INDEX OF 
TUBE TYPES .tarting on .h •• t INDEX OF TUBE TYPES 1. 
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INDEX OF TUBE TYPES 
For All Sections 

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 = CAntODE RAY 
F = THYRATRON & IGNITRON 
G = GENERAL 
M = MISCELLANEOUS 

P = PHOTOTIlBE 
R = RECEIVING 
S = SEMICONDUCTOR DEVICE 
T = TRANSMITTING 

II 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 identified byaonth andyear only (i.e., 2-56), 

Tube 0'" Sheet Tube 0'" Sheet ~ ... ~ ... 
Type " & Date Type r,f" & Date 

a," 

OA2 ••••••• M DATA I, 11-54 lHS-GT •••• 8 1HS-GT/G DATA, 1-43 
M DATA 2, 12· 47 lU, ..... , 8 -reNT. DATA, 6·42 

OA3 ....... M OA3/VR7S DATA, 4·44 lL6· ...... 8 TENT. DATA, 8-53 
OA4-G ••••• M TENT. DATA, 4-38 lLA4· ••••• 811!NT. DATA, 5·41 
002., ..... M DATA, 1·55 ILA6· •••• , " TENT. DATA, 5-41 (On 

OC3 ....... M OC3/VRIOS DATA, 4-44 lLA4 sheet) 

003 .. ,., •• " oo3/VRISO DATA, 4-44 IL04·" ... 8 DATA, 10-47 
(On back of lLCS· ..... " DATA, 10-47 (On back 

OC3/VRIOS oheet) of 11.84 aheet) 
OZol*, lLC6· ..... 8 DATA, 10-47 

OZ4-G* ••• 8 TENT, DATA, 9-38 lLDS· ..... 8 DATA, 10-47 
lA3 .... " , 8 DATA, 8·43 lLE3· ..... " DATA. 10-47 (On back 

lAS· GT* , .. 8 lAS-GT/IAS·G TENT. of lLDS sheet) 

DATA, 5-41 lLGS· ..... 8 DATA, 2-49 

lA6· •• " •• 8 DATA, 4-37 lUi'· ..•.• 8 DATA, 10-47 
4\7-GT •••• 8 lA7-GT/G DATA, 1·43 I1J1S* •• , •• II DATA, 10-47 (On back 

lACS'" " , 8 11!NT, DATA, 9-49 of lUI' sheet) 

8 ClJRVE 92CM· 7 261 lNS·GT •••• 8 INS-GT/G DATA, 1-43 

lADS' .. " , 8 TENT, DATA, 9-49 1N34·A, ••• S 11!NT. DATA, 8·53 
8 CURVE 92CM-72S1 1N38-A" •• S TENT, DATA, 8·53 
8 ClJRVE 92CM-72S0 INS4-A •••• S TENT. DATA, 8· 53 

103-GT., , • 8 lB3-GT/8016 DATA, 11·49 lNSS·A., •• S Tfl'IT, DATA, 8· 53 

ICS·GT*" , 8 ICS-GT/ICS-G TENT. lNS6-A ••• , S TENT, DATA, 8-53 
DATA, 5,41 INS8·A., •• S TENT. DATA, 8·53 

IC2L ..... M TENT. DATA, 12·42 IP2L,,, .. P DATA, 11-49 
1D8-~ ••• 8 DATA, 9-41 P CURVE 92CM· 645683 

8 CURVE 9 2C· 60 59 P ClJRVE 92CM-701881 
lES· ...... 8 TENT, DATA, 9·49 1P22,." '. P DATA, 3·48 

8 CURVE 92CM· 7165 P ClJRVE 92CM-6S8S81 
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~ 
INDEX OF TUBE TYPES 

For All Sections 
For key to syabols see front of this sheet 

Tube .0" 
Sheet Tube 0" 

Sheet ..... ~ .. 
Type " & Date Type " & Date .," .," 

11'28 •..••• P DATA I, 7-55 2021. •..•• F DATA, 6-4B 
P DATA 2, 7-55 F aJIlVE CE-6534T2 
P aJIlVE 92CL-6547R3 F aJIlVE 9201-6531RI 

IP29 •••••• P DATA, 8-47 2E24 .....• T DATA I, 11-50 
P aJIlVE 9201-6472RI T DATA 2, 11-50 

IP37 ••••.• P DATA, 8-47 T DATA 3, 11-50 
IP39 .••• , . P DATA, 8-47 T CURVE 9201- 6659RI 
IP40 •...•• II DATA, 8- 47 (0.. IP39 2E26 ..••.. T DATA I, 8- 54 

sbeet) T DATA 2, B-54 
IP41. ..••• P DATA, 11- 50 T DATA 3, B- 54 

P aJRVE 9201-5217R3 T OUTLINE CE- 6607R2 
IP42 ....•• P DATA, 7- 50 T aJIlVE 9201-6630 

P CURVE 9201-6783R2 2F21. .••.. C n:NT. DATA, 6-46 
IQ5-GT" .•• R IQ5-GT/IQ5-GDATA, 7-41 C OUTLINE CE-6653 
IRs ••..•.• R DATA, 5-42 2150 .•.... M n:NT. DATA, 1- 51 

R aJIlVE 92C-6098RI M caJPLING CE- 7 509 
15'* ...•.. R DATA, 1-42 M OOTLINE CE-75078 

R CUlVE 92C-6175RI M aJIlVE 9201-7511 
155 ...••.• R DATA, 6-47 21<26 •..••. M TENT. DATA I, 11-4B 
114 •.••..• R DATA, 1- 55 M TENT. DATA 2, 11-48 

R aJIlVE 92C-6357 M OOTLINE CE-69B6VB 
IT6* .••••• R TENT. DATA, 9-49 M caJPLING ARRANGEMENT 

R aJIlVE 9201-7257 CE-7008VB 

R aJIlVE 92CM-7259 M CUllVE CE-7003T 
1U4 ••..... R DATA, 11-54 2N32-..... 5 n:NT. DATA, 6-53 

R aJIlVE 9201-6669RI 5 OUTLINE CE-7970 
1U5 •••...• R n:NT. DATA, 6-47 2N33-.•••. 5 n:NT. DATA, 6- 53 

R aJIlVE 9201-6172RI 2N34-••••• 5 TENT. DATA, 6- 53 
1-v· •..... R DATA, 2-40 5 CUllYE 92001-7962 
IV2 .•••.•. R TENT. DATA, 11.-49 2N35-•••.. 5 n:NT. DATA, 6-53 
IX2-A* .... R n:NT. DATA, 11- 50 5 CUllVE 92001,7959 
lX2-8 ••... R n:NT. DATA, 3-54 2X2-A .•.•. M DATA, 9- 55 
2A3 ••.•... R DATA, 10-47 3A2 •..••.• R n:NT. DATA, 5- 54 

R CUIIVE 925- 5233RI 3A3 .....•. R n:NT. DATA, 3-54 
2A4-~ •••. M TENT. DATA, 7-41 3A4 •••••.• M DATA, 12-44 
2A7-...... R DATA, 11- 37 M CUllVE 92C-6370 
2AF4-A .... R DATA, 3-55 3A5 ..•..•. M n:NT. DATA, 6-42 
2API-A* ... C DATA I, 7-45 M CUllVE 92C-6376 

C DATA 2, 7-45 3AL~ •.••.• R DATA, 7 - 55 
C aJIlVE 92001-6410RI 3API-A* •.• C DATA, 6-46 

287-•...•. R DATA, 12-47 3AU6 ...... II DATA, 7-55 (0.. 3AL5 

2BPl. ..... C DATA, 9- 50 .heet) 

C CIRCUIT CE-6777RI 3AV6 •..••. II DATA, 7 - 55 (0.. 3AL5 

C CURVE 92CM-674BRI .heet) 

2BPlI •..•. C DATA, 9- 50 382 .•••... R TENT. DATA, 7-55 

2C21/1642- M TENT. DATA, 3-43 3825 ..•.•. T n:NT. DATA, 7-45 

M aJIlVE 9201-6385RI 3828 •.••.• T n:NT. DATA I, 2- 52 
2C39-A* ••. n:NT. DATA I, 10-53 T n:NT. DATA 2, 2-52 

T n:NT. DATA 2, 10-53 3BC5 ••.... 8 DATA, 2-56 

T OOTLINE CE-8000 3J1'16 •.•... " DATA, 2-56 (0.. 3BC5 

T aJIlVE 92CM-7998 sheet) 

2C40· ..••• M n:NT. DATA, 11-45 3BPI-A .••. C DATA I, 7-45 

M aJIlVE 92001-6507 C DATA 2, 7-45 

2C43* •.•.. M TENT. DATA, 11-45 C aJIlVE 9201-641281 

M aJIlVE 9201-6508 
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3BY6 ••.••• 1T DATA, 2- 56 (0. 3BCS 4-12SA/ 
sheet) 4021. .... T DATA 1. 11-48 

3BZ6 ...... ~' DATA, 2- 56 (On back of T DATA 2. 11-48 
38C5 sheet) T WTLINE CE-6764 

3C23 ••••.. F TENT. DATA, 5-46 4- 2S0A/ 
3C33 ...... T DATA. 3-48 SD22 ...•. T TENT. DATA 1. 11-48 

T OUTLINE CE- 6780 T TENT. DATA 2. 11-48 
3C4S •..• " See fJ130/3C1J5 T OUTLINE CE-707S 
3CB6 ...... II DATA, 2- 56 (On back of 4-1000A' .. T TENT. DATA 1, 10-53 

3BCS sheet) T TENT. DATA 2, 10- 53 
3CF6 ...... II DATA, 2- 56 (0. back of T OUTLINE CE-7930 

3BC5 sheet) 4BC8 ...... R DATA. 2-56 
3D22-A •..• F DATA 1, 7-55 4BQ7-A ••.. " DATA, 2- 56 (0. 4BC8 

F DATA 2, 7- 55 sheet) 
F DATA 3, 7-55 4BZ7 ...... " DATA, 2-56 (0. 4BC8 
F CURVE CE-6483T3 sheet) 

F CURVES CE-686STl-6830T 4C33 ...... T DATA, 5-49 
3E22' ..... T TENT. DATA 1. 12-46 T OUTLINE CE-6936 

T TENT. DATA 2, 6-46 4D21. ..... See ~-125AjqD21 
3E29 ...... T DATA 1, 5-54 4E27 /8001. T DATA 1, 3-45 

T DATA 2, 5- 54 T DATA 2, 3-45 
T CURVE 9201-7927 T CURVE 9201-6261R1 

3JP1. ..... C DATA 1, 8-51 T CURVES 9201-6262Tl & 
C DATA 2, 8-51 9201-6263Tl 
C CURVE 9201-7671 4E27A/ 

3JP7 ...... C DATA, 8- 51 S-12SB •.• T DATA 1. 11- 54 
3KP1. ..... C DATA, 9-49 T DATA 2, 11- 54 

C CIRCUIT CE-6690R1 T DATA 3, 11-54 
C CURVE 9201-7191 T CURVE 9201-7512 
C CURVE 9201-7194 4JSO ...... M TENT. DATA 1. 6- 54 

3KP4-* ..• •. C TENT. DATA 1, 11-48 M TENT. DATA 2, 6-54 
C TENT. DATA 2, 11-48 M OUTLINE CE-8296-8297B 

3KP11. ..•• C DATA. 9-49 4JS2 ...... M TENT. DATA 1, 10- 53 
3LF4* .... . R DATA, 10-47 M TENT. DATA 2, 10-53 
3MPl* .... . C TENT. DATA, 7- SO M O\ITLINE CE-78S8-78S7B 

C OUTLINE CE-7488 4X1S0A •••• T DATA 1, 1- 54 

304 .... ·· . R TENT. DATA, 5-41 T DATA 2, 1-54 
R CURVE 92C-6281 T DATA 3. 1- 54 

3Q5-GT •.•• " 3QS-GT/G DATA, 5-42 T OUTLINE CE-71S3R2 
(On back of 304 curTe T CURVE 9201-71S2R1 

92C-6281) 4X1S0D ••.. T DATA, 5-55 
3RP1. ..... C DATA. 9- 55 4XSOOA .... T DATA, 9-48 
3RP1-A .•.. C TENT. DATA 1, 7-55 T OUTLINE CE-7028 

C TENT. DATA 2, 7- 55 S-12SB .•.. See ~K27A/5-125B 
C CURVE 9201-7143R1 S·ABP1. .... C TENT. DATA 1. 6-53 

3RP4 ...... C DATA, 9-55 C TENT. DATA 2, 6-53 
3S4 ....... R DATA, 1- 55 C OUTLINE CE-7842 
3V4 .... '" R DATA. 1- 55 C CURVE 9201-7910 
4-6SA .•.•. T TENT. DATA 1, 5-49 SABP4 ....• C DATA, 11- 55 

T TENT. DATA 2, 5-49 SAII'7 ..... "DATA, 11-55 (0. SAIJ'4 
T OUTLINE CE-71S6 sheet) 

T CURVES CE-7164T-7163T SABP11. ... .. DATA, 11- 55 (On SABP4 
sheet) 

SAM8 ...... R DATA, 2- 56 
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SAN8 ...... n DATA, 2- 56 (On SAM8 sn-, 
aheet) SW4-m4 •• II SW4, 5W4-GT/GDATA, 

SAQS ...... II DATA, 2- S6 (On SAM8 3-43 
• heet) SWPll •.••• C TENT. DATA I, 2-49 

SAS4 ...... II TENT. DATA, 2-S6 C TENT. DATA 2, 2-49 
SAS8 ...... II DATA, 2-S6 SWP1S .••.. C TENT. DATA, 6- 48 
SATB ...... .. DATA, 2- 56 (On SAS8 C DllAWING CE-6919 

sheet) C CUllVE 9201-6916 
SAUP24 •••. C TENT. DATA I, 8- 54 SX4-G" ••.• \I DATA, 3- 43 (On back of 

C TENT. DATA 2, 8-S4 5W4 .beet) 
C CUllVE 9201-8343 SX8 ....... II DATA, 3-SS 

SAV8· .. ... 11 DATA, 2-56 (On back of SY3-~, 
SAse sheet) SY3-GT ••. II DATA I, 1- 51 

SAYN .•••. C TENT. DATA, S-SS II DATA 2, I-SI 
C Otrn.INE CE- 8 SS9 II aliVE 9201-7395 
C CUllVE 9201-7688112 SY4-G-••.• II DATA, 5- S5 

SAZ4" ..... II DATA, 5-49 SH-GT' ••. II DATA, S- 55 (On SH-G 
SBP1-A' ••. C DATA I, 7-4S .heet) 

C DATA 2, 7-4S SZ3* .... .. II DATA, 5- 55 (On back of 
C CUllVE 9201-4984113 SY4-G sheet) 

SCP1-A ••.• C DATA I, 10- 51 SZ4 ....... II DATA, 9-41 
C DATA 2, 10-51 S1J>16 ••.•. C TENT. DATA, 3- SI 
C Otrn.INE CE- 6408114 C Otrn.INE CE-7S74 
C CUllVE 9201-6821 C CUllVE 9201-7S76 

5<P7 -A •.•• C TENT. DATA, 4-47 6A3-...... II TENT. DATA, S-41 
SCPll-A •.• C TENT. DATA, 4-47 6A6-...... II DATA, 4-37 
5CPI2 ••... C DATA, 10-51 6A7' ...... II DATA, 7-41 
SD22 ...... See "-2~OA /5D22 6A7S· .•..• II DATA, 12-41 
5FP4-A •..• C DATA, 8-51 6A8' 

C Otrn.INE CE-6362114 6A8:G* . 
SFP7 -A .... C DATA, 8-51 6A8-GT' .. " DATA, 12-41 (On 6A7S 
SFP 14 .••.. C DATA, 8-51 .beet) 
5J6 ....... II DATA, 3- SS II CUllVE 92C-4521 
SII4-GY •••• M DATA, 9-48 6AB4 ...... II DATA, 5-52 

M CUllVES CE-6418Tl-6415T 6ABS/6NS' . II DATA, 4-40 
sn· ...... II DATA, 2-40 6AB7' ..... II 6AB7/ 18 53 DATA, 12-41 
S'JP4· ••••• C DATA, 3-48 II CUllVES 92C-6144 & 

C 001UNE CE-66S6112 92C-614S 
SU4-G ••.•. II DATA I, 3-51 6ACS-GT' •. II 6ACS-GT/6ACS-G DATA, 

R DATA 2, 3-51 5-41 
II CUllVE 9201-7497 6AC7 ...... II 6AC7/ 1852 DATA, 12-41 

SU4-GB •••• R TENT. DATA I, 11-54 II CUllVE 92C-6146111 

R TENT. DATA 2, U-S4 6A07-G* .. . R DATA, 9-41 
II Otrn.INE CE-8U4Rl II CUllVE 92C-61S3 
R RATING OIART II 6AF4* .... . R DATA, U-S4 

9201-8451 6AF4-A •... II TENT. DATA, 11-54 

II CUIIVE 9201-8446 II CUllVE 9201-7756 

SU8 ....... II DATA, 3-55 II aliVE 9201-7759111 

SUP!. ..... C TENT. DATA, 12-46 6AF6-G ...• II DATA, 12-44 

C CIIlCUIT rn- 6819 6AGS ...... R DATA, 1- 55 

C CUllVE 9201-6808 II CURVE 9201-6399112 

C CURVE 9201- 6810 6AG7 ...... II DATA I, 1l-S2 

SUP7 ...... C TENT. DATA, 12-46 II DATA 2, 11-52 

SUP1!. ..•. C TENT. DATA, 12-46 II CUllVES CE- 603STH036Tl 
SV4-G •.•.. II DATA, 9-41 6AH4-GT' .• II TENT. DATA, 8- 53 

2-56 
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6AH6" •...• R TENT. DATA, 11-49 
R CURVE 9201·7339 

MKS ...... R DATA, 9-55 
R CURVE 92Dt-6S04 

6AK6 ...... R TENT. DATA, 10-43 
R CURVE 92C-6449 

6ALS ...... R DATA, 5- 54 
R CURVE 92Dt·6S61 

6AL7-GT" .. RDATA, 2·49 
R TYPICAL CIRCUITS 

92CS-7169 
6AM8.. .... R TENT. DATA, 3- 55 

II CURVE CE-8504T 
6AN8 ...... R TENT. DATA, 3-54 

R CURVE 9201-8209 
R CURVE 9201-8206 

6AQS ...... R DATA, 5-52 
6AQ6 ••••.. R TFl'IT. DATA, 6-44 

R CURVE 9201-6552 
6AQ7-GT* .. R DATA, 5-50 
6ARS" .. ... R DATA, 5- 49 

6ASS ...... R TENT. DATA, 3-48 
R CURVE 9201-6921Rl 

6AS6 ...... M TENT. DATA, 2-50 
M CURVE 92Dt-740 1 
M CURVE 9201-7408 
M CURVE 9201-7404 

6AS7-G .... M DATA, 5-55 
M CURVE 9201- 6618 

6AS8 ...... R TENT. DATA, 5-54 
R CURVE 9201-8206 

6AT6 ...... R DATA, 9-55 
R CURVE 9201-6610 

6ATB ••••.• R DATA, 3- 55 
6AU4-GT" .. R TENT. DATA, 3-54 
6AU4-GTA •• R TENT. DATA, 9-55 
6AUS-GT ... R DATA I, 11- 54 

R CURVE 9201-7355 
6AU6 ...... R DATA, 8-54 

R CURVE 9201-6611 
R CURVE 9201-6623 
R CURVE 9201-6854 

6AVS-GT" •• R TENT. DATA, 4- 53 
R CURVE 9201-7941 

6AV6 ...... R DATA, 8- 54 
6AWB ...... R TENT. DATA I, 3-55 

R TENT. DATA 2, 7-55 
R CURVE 9201-8647 
R CURVE 92Dt- 8646 

6AX4-GT .•• R DATA, 3- 55 
6AXS-GT ... R TENT. DATA I, 2-50 

R TENT. DATA 2, 2-50 
R CURVE 9201-7382 

Tube 
Type 

Sheet 
& Date 

6AZ8 ...... R TENT. DATA I, 3-55 
R TENT. DATA 2, 3· 55 
R CURVE 9201-8519 
R CURVE 9201-8521 

R CURVE 92Dt· 8523 
684-6* .... R TENT. DATA, 5·41 
685-•..••. "TENT. DATA, 5-41 «(& 

684-G sheet) 
687-...... R DATA, 12-47 

R CURVE 9201-4880 
688" ••• '" R DATA, 9-41 

R CURVE 92C-4660 
6BA6 ...... R DATA, 5-54 

R CURVE 9201-6609 
R CURVE 9201-6620 

6BA7.. .... R TENT. DATA, 9- 48 
R CURVE 9201-6982111 
R CURVE 9201-6980R2 

61!C4 •••••• R TENT. DATA, 6-54 
R CURVE 9201-8241 

6BC5 ...... R DATA, 3-55 

6BC7 ...... R TENT. DATA, 3-54 
6BC8 ...... R TENT. DATA, 2-56 

R CURVE 9201-8789 
R CURVE 9201-8788Rl 

6BD4-A .... R TENT. DATA, 6-54 
R CIRCUIT & CURVE 

CE-8071R2-8068Tl 
6806* ..... R TENT. DATA, 2-50 
68E6 ...... R DATA, 5-54 

R CURVE 9201- 6625 
R CURVE 9201-660 I 

6BF5*. • • .• R TENT. DATA, 10- 53 
68F6 ...... R DATA, 11- 52 
6BG6-G .... R DATA, 9-55 

R CURVE 9201-6774RI 
R CURVE 92Dt-6776RI 

61116 ...... R DATA, 9- 55 
R CURVE 9201-6892 
R CURVE 92Dt-6893 

6BJ6 ...... R DATA, 9-55 
R CURVE 9201-6867 
R CURVE 9201-6870 

68K4 •••••• R TENT. DATA, 3-55 
R CIRCUIT CE- 843 5 

6BK5 ...... R TENT. DATA, 5-55 
6BK7-A* ... R TENT. DATA, 6-54 
681.4.. .... R TENT. DATA, 3- 55 
681.7-GT ... R DATA, 10- 53 

II CURVE 9201-8133 
611'16.. .... R TENT. DATA, 2- 56 
6BQ6-GT* •• R DATA, 8-54 

R CURVE 9201-7459 
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6BQ6-GTB/ 6F6, 
6aJ6 ..... R'lENT. DATA, 3-55 6F6-G" ... R DATA, 5-42 

R aJRVE 9201-8500 R DATA 2, 5-42 
6BQ7-A •••. R n:NT. DATA. 11-52 R aJRVE 92C-4440 

R CIRaJITS CE-7643-7644 6fi* ..... . R DATA. 9-35 
R aJRVE 9201·7538RI R aJRVE 9 2S· 5426 
R aJRVE 9201-7550RI 6F8-G* .... R DATA, 1-43 

6BY5-GA' .• R'lENT. DATA, 5-55 6G6-G* .... R DATA, 4-44 
6BY6 .••••• R n:NT. DATA, 3-54 R aJRVE 92001-6122RI 

R aJRVE 9201-8140 6H6, 
R aJRVE 9201-8138 6H6-GT-.• R 6H6, 6H6-GT/GDATA, 

6BZ6 .••••. R lENT. DATA, 5-55 8-42 
R aJRVE 9201-8508 6J4 ....... M n:NT. DATA, 4-44 

6BZ7 ..•.•. R lENT. DATA, 6- 54 M aJRVE 9201-6543 
6C4 .•.•.•• R DATA I, 11- 54 6J5, 

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

6C5-GT' •. R 6C5, 6C5-GT/G DATA, 6J6 ....... R DATA, 3- 55 
3-43 R aJRVE 9201-6403RI 

R aJRVE 92C· 4511 R aJRVE 9201-7672 
6C6* ...... R DATA, 6-48 6J7, 
6C8-G" •.•. R DATA, 12-41 6J7-G-, 
6CB5 ...... R lENT. DATA, 3-55 6J7-GT' .. R DATA I, 6-48 

R aJRVE 9201-8436 R DATA 2, 6-48 
6CB6 ...... R DATA, 3-55 R aJRVES 9201-6007RI 

R aJRVE 9201-7378 6J8-G-.... R 'lENT. DATA, 7-41 
6CD6-G •..• R DATA, 9-55 6K6-GT .••• R DATA I, 10- 51 

R aJRVE 9201-7393 R DATA 2, 10-51 
6CF6 ...... R n:NT. DATA, 8-53 R aJRVE 9201- 4881R2 
6CG7 ...... R n:NT. DATA I, I· 55 R aJRVE 9201-6313 

R n:NT. DATA 2, 1-55 6K7' , 
R aJRVE 9201-8441 6K7.G-, 

60.6 ...... R n:NT. DATA, 9-52 6K7-GT' •• R DATA, 9-41 
R CIRaJIT CE· 7 80 4 6K8, 
R aJRVE 9201-7802 6K8-G-, 
R aJRVE 9201-7808 6K8-~ •• R DATA, 5-41 

6017 ...... R lENT. DATA I, 7- 55 6L4 •....•. M 'lENT. DATA, 5-49 
R n:NT. DATA 2, 7- 55 M aJRVE 9201-7202 
R aJRVE 9201·8616 6L6, 6L6-G R DATA I, 11-54 
R aJRVE 9201-8613 R DATA 2, 11-54 

6C56 ...... R lENT. DATA, 5- 55 R DATA 3, 11- 54 
6aJ6 ...... Se. ~BQ8-GrB/8CU8 R aJRVE 9 2C. 4581RI 
606* ..•.. . R DATA, 9-41 R aJRVE 92C· 4608 
60C6 ...... R n:NT. DATA, 6-54 6L7, 

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

6DE6 ...... R lENT. DATA, 9-55 R aJRVE 92C· 4531 
R aJRVE 9201-8578 R aJRVE 92C-4536 

6E5 ....... R DATA, 12-44 6N5 ....... See 8AB51815 
6F4 ....... M n:NT. DATA, 8-44 6N6-~ ..•. R n:NT. DATA, 12-39 

M aJRVE 9201- 6 567 6N1· , 
6F5' , 6N7-GT ••. R 6N7, 6N7-GT/G DATA, 

6F5-GT' •• R DATA, 6-47 6-42 
R aJRVE 9 2C. 4611 
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6P5-~ ••• " 6P5-GT/G DATA, 12-42 
(On back of 6N1 curve 

92C-4611l 
6117* , 

6r:[1-G-, 

6r:[1-GT* .. R DATA, 12-41 

R CURVE 92C- 4522R2 
6R7* . 

6R7 -~ •• R 6R7, 6R7 -GT/G DATA, 

12-43 
6S4* ...... R DATA, 3- 55 
6S4-A ••••. R TENT. DATA, 3- 55 

R CURVE 9201-7373 
6S7* , 

6S7-G-... R DATA, 2-40 

6S8-GT* ••. R TENT. DATA, 8- 47 

R CURVE 9201-6876 
6SA7, 

6SA7-GT*. R 6SA7, 6SA7-GT/GDATA, 

R CURVE 92C-4993 

R CURVE 92C-4989 
6SB7-Y* ... R TENT. DATA 1, 4-46 

R TENT. DATA 2, 4- 46 
R CURVE 9201-6635 

6SC7 ...... R DATA, 11- 54 
6SF5, 

6SF5-GT*. R DATA, 5- 41 
6SF7* •••.. R TENT. DATA, 12-41 

R CURVE 92C- 6256 
6SG7 ••.••• R TI:NT. DATA, 5- 42 

R CURVE 92C-6248R2 
6SH7 ...... R TENT. DATA, 6-42 

R CURVE 92C-6395 
65.17, 

6SJ7-GT*. R DATA, 6-48 

6$7, 

R CURVE 9201- 49 39Rl 
R CURVE 9201-6444Rl 

R CURVE 9201-6409Rl 

1- 43 

6$7-GT*. R 6$7, 6SK7-GT/GIlATA, 

12-42 

6SL7-GT •.• 

6SN7-GT* •• 

6SN7 -GTA*. 

6SN7-G1'8 .• 
6S117 , 

R CURVE 92C- 4938 

R DATA, 11- 54 

R CURVE 9201- 6298 
R DATA, 4-44 

R TENT. DATA 1, 6-54 
R TENT. DATA 2, 6-54 
R CURVE 9201-8122 
R DATA, 3- 55 

6S117-GT*. R 6S117, 6S117-GT/GDATA, 

Tube 
Type 

Sheet 
& Date 

6SS7* ..... R TENT. DATA, 5- 41 
6ST7* ••••• R TENT. DATA, 12- 41 
6SZ7* . , •• , R Tfl'jT. DATA, 4- 46 

6111 ....... R DATA, 2- 49 

R CURVE 9201-7063 
6U5* ...... R DATA, 8- 54 
6U7-G-.••. R DATA, 9-41 

R CURVE 92C-6121 
6U8 ....... R TENT. DATA, 4- 53 

R CURVE 9201-7873 
R CURVE 9201-7871 

6V3-A* .... RTENT. DATA, 5-55 
6V6, 

6V6-GT ... R DATA, 1- 53 

R CURVE 9201-4807R2 

R CURVE 92o.t- 6339Rl 
6W4-GT ...• R DATA, 3- 51 

R CURVE 9201-7091 
6W6-GT .•.• R TI:NT. DATA, 10- 53 

R CURVE 9201-7942 
6X4 ....... R DATA 1, 10-53 

R DATA 2, 10- 53 
R RATING mART II 

9201-8024 
R CURVE 9201-8031 

6X5-, 

6X5- GT ••• R 6X5, 6X5-GT/G DATA, 

3-43 
6X8 ....... R DATA 1, 10- 53 

R TENT. DATA 2, 9-52 

R CURVE 9201-7532 
R CURVE 9201-7547Rl 
R CURVE 9201-7844 

6Y6-G* .•.• R DATA, 9- 49 

6Z4 ••••.•• 

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

R CURVE 9201-6127Rl 

See 8"/aZ" 
R TENT. DATA, 5- 41 
.. TENT. DATA. 5- 41 (On 

back of 1A4 sheet) 
7 A6* ...... R DATA, 6- 47 
1A1* ...... II DATA, 6-47 (On back of 

7AS* .... . . 
7 AD7· ... . . 
1AF7* ... . . 
7Am ...... . 

7 A117· .. .. . 
7AU7 .... .. 
7B4* .. ... . 
785* .. ... . 

R DATA, 

R TENT. 

R DATA, 
II DATA, 

R DATA, 
R DATA, 
R DATA, 
II DATA, 

7A6 sheet) 
5-41 
DATA, 5-49 

6-48 
6-48 (On 7AF7 

sheet) 
2-49 
3-55 

6-47 
6-47 (On back of 

7B4 sheet) 
12- 43 786* ...... R DATA, 6- 47 

R CURVE 92C-6310 
6SR7* ..... R TENT. DATA, 4- 40 

2-56 
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788· •••••• R DATA, 6-47 7Z"* ...... II DATA, 12-47 (On back 
7BP7-A· •.. C TENT. DATA, 6-48 7Y4 sheet) 

C CU1UNE CE-6367R3 8021. ••••• T DATA I, 9-48 
7C5· •.•.•. II DATA. 6-47 (On back of T DATA 2, 9-48 

7BB abeet) T DATA 3, 9-48 
7C6· •••••• R TENT. DATA, 4-40 T Otm.INE DETAILS 
7e?· •.•••• II TENT. DATA, 5-40 (On CE-6687V2B 

back of 7C6 sheet) T amVE ~201-6989 
7C24 •••• _. See 5?82/'lC2~ ·9C21. ••••• T DATA I, 10-47 
7CP1. ••••• C DATA, 8-46 T DATA 2, 10-47 

C OUTLINE CE-6364R2 T amVE 9201-6457 
7OP4· ••••• C DATA, 11-49 T amVE 9201-6458 

C Otm.INE CE- 6664R1A T CURVE 9201-6462 

C CURVE 9201-6674111 9C22" .•••• T DATA I, 10- 51 
7£6-••.••• R DATA, 9-48 T DATA 2, 10-51 
7n· ...... R DATA, 9-48 T OIJ1l.INE CE-6447R2-6519 

7"· ...... R DATA, 12-47 9C25 ...... T TENT. DATA I, 8-46 
TF8- ...... R DATA, 12-47 T DATA 2, 5-49 
7G7· ...... R DATA, 12-47 T Otm.INE CE-6750 
7H7*, ..... R DATA, 12-47 T amVE 9201-7269 
7J7· ...... R DATA, l2-47 T CURVE 9201-7234 
7JP4· •••.• C TENT. DATA, 9-47 101l'4-A· •. C DATA, 5-50 

C OIJ1l.INE CE- 6667 C OUTLINE CE- 666 3R3A 

C amVE 9201-6888 C CURVE CE-7448 
7K7· ...... R DATA, 5-49 C amVE 9201-7454 
7L7· ...... R DATA, 10-47 10f1'4-A· •• C TENT. DATA, 8- 51 
7MP7 ...... C DATA, 10- 51 C OUTLINE CE-7629 

C OUTLINE CE-7438R3 10KP7 ..... C DATA, 11-55 

7MP14 ••••• C DATA, 10-51 C OUTLINE CE-6932R2 
7N7* ...... " DATA, 10- 47 (On back 10SP4 ••••• C TENT. DATA, 7-52 

of TL7 .heet) C OUTLINE CE-7729 
7NP4 •••••• C TENT. DATA I, 6- 53 C CURVE 9201-7773 

C TENT. DATA 2, 11-50 10-Y* ..... T DATA, 12-46 

C NOTES CE-7476B 12M· ..•.• M TENT. DATA, 5-42 

C amVE 9201-7515 M CURVE 92C-6327 

7rJ7* ...... R TENT. DATA. 5-41 12A8-G1'* •• R DATA, 9-55 

7<J'4 ...... C TENT. DATA, 1- 51 12AB5 ••.•• R TENT. DATA I, 9- 55 

C OUTLINE CE-7524A R TENT. DATA 2, 9-55 

C CURVE 9201-7529 R CURVE 9201-8756 

7R7· ...... R DATA, 10-47 12A117-GT* • R DATA, 9· 55 

7TP4 ...... C TENT. DATA, 2-52 l2AL5 ••••• R DATA. 5-54 
C Otm.INE CE-7691 12AQ5 •••.• R TENT. DATA I, 8- 53 
C amVE 9201-7688 R TENT. DATA 2, 5-54 

TV7· ... ... R DATA, 6-48 12AT6 •••.• II DATA, 5- 54 (On back of 
7VPl ••.••• C TENT. DATA 1. 11- 52 12AQS sheet) 

C TENT. DATA 2, 11-52 12ATI ..... R DATA, ·3-54 
7W7* ••... . II DATA, 6- 48 (Ott. back of R amVE 9201-7056 

TV? sheet) 12A116 ••..• 11 DATA, 2-49 (On back of 

7WP4 •••••• C TENT. DATA I, 7-52 12A17 curTa 92CM·7056) 

C TENT. DATA 2, 7-52 12A117 ..... R DATA I, 3-55 

C NOTES CE-7731 R DATA 2, 3-55 

C amVE 9201-7515 12AV6 ••••• R DATA, 10-47 

7X7* ...... R DATA, 3-48 12AV7* .... R TENT. DATA, 6-54 
7Y4* ...... R DATA, 12-47 12AW6 ••••• R TENT. DATA, 4-47 

R amVE 9201-6855 

2-56 
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INDEX OF TUBE TYPES 
For All Sections 

For key to symbols see sheet INDEX OF TUBE TYPES j 

Tube .0" Sheet Tube 0" Sheet ..... ;., .. 
Type " & Date Type O!" & Date 

v,~ 

12AX4-G1". R DATA, 3- 55 12SC7 ..... II DATA, 9-49 (On 12S8-GT 
12AX4-GTA. 11 DATA, 3- 55 (On sheet) 

12AX4-GT sheet) 12SF5, 
12AX7 ..... R DATA, 11-54 12SF5-GT- II DATA, 9-49 (On 12S8-GT 

R aJRVE 9201-6879 sheet) 

12AY7 .. '" M TENT. DATA, 4- 53 12SF7* .. , . II DATA, 9- 49 (On back of 

M aJRVE 9201-7861 12S8-GT sheet) 
12AZ7* ... . R TENT. DATA, 5-55 12SG7 ..... " DATA, 9-49 (On back of 
1284-A .... R TENT. DATA, 5- 55 12S8-GT sheet) 
128A6 ..... R DATA. 11- 52 12Sif7 ..... II DATA, 9-49 (On back of 
12BA7 .•..• " DATA, 11- 52 (On 128A6 12S8-GT sheet) 

sheet) 12SJ7, 
1211)6'" ... . . , DATA, 11-52 (On 12BA6 12SJ7-GT- II DATA, 9-49 (On back of 

sheet) 12S8-GT sheet) 
12BE6 .•... II DATA, 11- 52 (On 12BA6 129(7, 

sheet) 129(7 -GT" R DATA, 3-55 
12BF6 .•... " DATA, 11-52 (On 12BA6 12SL7-GT •• " DATA, 3- 55 (On 129(7 

sheet) sheet) 
12007* .... R DATA, 3- 55 12SN7-GT .. " DATA, 3- 55 (On 12SK7 
121f17-A •.. R TENT. DATA I, 3- 55 sheet) 

R TENT. DATA 2, 3- 55 12SQ7 , 
12BQ6-GTB/ 12SQ7-GT. II DATA, 3- 55 (On 12SK7 

12016 .•.. R DATA, 3- 55 sheet) 
12BY7* .... R TENT. DATA, 6-54 12SR7 •.... 11 DATA, 3- 55 (On 12SK7 
12BY7-A ... R DATA, 3-55 sheet) 

12Ce* ..... R DATA, 3-55 12SW7· ... . M TENT. DATA, 6-46 
12CA5 ..... R TENT. DATA, 3-55 12SX7-G1" . M TENT. DATA, 6-46 

R aJRVE 9201-8507 M CURVE 9201-6782 
12016 •.•.. See 12BQ8-GTBI12CU5 12SY7* .... M TENT. DATA, 6-46 
12nP7-A ... C DATA, 11- 55 M CURVE 9201-6786 

C OUTLINE CE- 637 5R6 12V6-GT ... 11 DATA, 3- S5 (On back of 
12DP7-B ..• C DATA, 11- 55 12SK7 sheet) 

12H6 ...... R DATA, 3-55 12W6-GT •.. " DATA. 3-55 (On back of 
12J5-GT" .. II DATA, 3- 55 (On 12H6 123<.7 sheet) 

sheet) 12X4 ...... " DATA, 3- 55 (On back of 
12J7-GT" .. " DATA, 3- 55 (On 12H6 12SK7 sheet) 

sheet) 14M-•.... R DATA, 12-47 
12K7-G1" .. II DATA, 3- 55 (On back of 14A5-•..•. II DATA, 12-47 (On 14M 

12H6 sheet) sheet) 
12KS* ..... II DATA, 3- 55 (On back of 14A7*, .... II DATA, 12-47 (On back 

12ti6 sheet) of 14A4 sheet) 
12KP4-A* .. C TENT. DATA, 8-51 14AF7* .. , . R DATA, 11- 48 

C OUTLINE CE - 7630 1486*., .. . " DATA, 11-48 (On back 
12L6-GT .•. II DATA, 3-55 (On back of of 14AF7 sheet) 

12H6 sheet) 14B8-....• II DATA, 11-48 (On back 
12L8-G1" .. M DATA, 10-43 of 14AF7 sheet) 
12i1'4-A' .• C DATA, 5- 50 14C5-•.... 11 DATA, 11-48 (On back 

C OUTLINE CE-7276R2 of 14AF7 sheet) 

C aJRVE 92CM-7453 14C7*, .. . , R DATA, 11-48 
1207 -Gt' .. " DATA, 3-55 (On back of 14CP4 ••... See l"KP"Il"CP" 

12H6 sheet) 14E6-•..•• " DATA, 11-48 (On back 
12S8-GT-•. R DATA, 9- 49 of 14C7 sheet) 
12S";7, 14E7-...•. II DATA, 11-48 (On back 

12SA7-G1" II DATA. 9-49 (On 12S8-GT of 140 sheet) 

sheet) 
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INDEX OF TUBE TYPES 

For All Sections 

For key to sYMbols see sheet INDEX OF TUBE TYPES 1 

Tube 
Type 

14Fl'4/ 
14CP4* ... 

14FT- .. ... 

14F8* . .... 

14117-..... 

14IIP4 ..... 

14J7-••••• 

14N7-.•••. 

14Q7* •..•. 

14R7* •.•.. 

15GP22* ••• 

16ADP7 •... 

16AP4-A* •• 

16DP4-A* .. 

16GP4-B" •. 

16KP4 ..... 
16KP4-A ••• 
16LP4-A* •. 

16RP4/ 
16KN* ..• 

1611'4-A/ 
16KP4- A*. 

1611'4* •••• 

16WP4-A* . . 

17 AVP4 •••. 

2 56 

C ll'.NT. 
C lUiT. 

Sheet 
& Date 

DATA I, 2- 56 
DATA 2, 2- 56 

C OOTLINE CE- 8877B 
C CURVE 9201- 86 59 

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

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

II DATA, 11-48 (c.. back 

of 14C7 sheet) 

C TENT. DATA 1, 11-54 
C TENT. DATA 2, 11- 54 

C OUlLINE CE-8335R1B 
C CURVE 9201-8392 

R DATA, 5- 50 
II DATA, 5-50 (On 14J7 

sheet) 

" DATA, 5- 50 (On 14J7 
sheet) 

II DATA, 5- 50 (On 14J7 
shee t) 

C lUiT. DATA 1, 3-54 
C lUiT. DATA 2, 3-54 
C OUlLINE CE-8072RIB 
C CURVE 9201- 8067 
C TENT. DATA, 2-52 
C OUlLINE CE-7690 
C DATA, 5- 50 

C OOTLINE CE-7449A 

C CURVE 9201-7471 
C lUiT. DATA, 2-52 
C DATA 1, 2- 56 

C DATA 2, 2-56 
C CURVE 9201-8875 

See lfJRPIJ/lfJIP/I. 

See 18RP.-A/18KP.-A 
C TENT. DATA, 2- 52 

C DATA, 2-56 

C TENT. DATA I, 2- 56 
C TENT. DATA 2, 2- 56 
C OUTLINE CE- 88788 
C CURVE 9201-8857 
C TENT. DATA 1, 8-51 
C TENT. DATA 2, 8- 51 
C OUlLINE CE-7632B 
C CURVE 9201-7628 

C lUiT. DATA, 2-52 

C TENT. DATA 1, II-55 
C lUiT. DATA 2, 11- 55 
C TENT. DATA 3, 11-55 
C OUTLINE CE-8341B 
C CURVE 9201-8746 

Tube 
Type 

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

1711'4- B" .. 

17!P4* .•.• 

17GP'* .. .. 

l7HN/ 
1711'4* .•• 

17HP4- B •.. 

17 JP4* ... . 

17LP4/ 
17VP'* . .. 

17LP4-A* .• 

1701'4* .••• 

17(1'4-A* •. 

17RP4 •.••• 
1711'4* .... 

17VP4 ..... 
19AP4-B" •• 

19BG6-G* .. 
198G6-GA* . 
19J6* ..... 

191'8* .... . 

19X8 ... " • 

TUBE DIVISION 

C DATA, 
C DATA, 

C lUiT. 
C lUiT. 

Sheet 
& Date 

2-56 
2-56 
DATA I, 2-56 
DATA 2, 2- 56 

C OOTLINE CE-8879B 
C CURVE 9201-8861 

C lUiT. DATA, 1- 51 

C REF!J\ENCE- LINE GAUGE 
CE-7391 

C OIm.INE CE-7535B 

C CURVE 9201-7533 
C lUiT. DATA I, 5- 51 
C TENT. DATA 2, 5- 51 

C OUlLINE CE-7 60 1B 
C CURVE 9201-7606 

C DATA, 2- 56 

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

C TENT. DATA 3, 2-56 
C OU1UNE CE-8880B 
C CURVE 920.-8662 

C lUiT. DATA, 7-52 

C CURVE 9201-7753 
C OUIUNE CE-77 45R2B 
C CURVE 9201-7652R1 

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

C lUiT. DATA 2, 2-56 
C OUlLINE CE- 8 8818 
C CURVE 920.-8664 

C lUiT. DATA I, 7-52 

C lUiT. DATA 2, 7- 52 
C OOTLINE CE-77.34R18 
C CURVE 9201-77 55 
C lUiT. DATA I, 2-56 

C TENT. DATA 2, 2-56 

See 176P./17RP. 
C lUiT. DATA 1, 10- 51 

C lUiT. DATA 2, 10-51 
C OUTLINE CE-760 1RIB 
C CURVE 9201-7606 

See 17LP./17". 
C lUiT. DATA, 9- 50 
C OUlLINE CE-7502RI 
C CURVE 9201-7506 
R TENT. DATA, 9-50 
R lUiT. DATA, 2-56 

R lUiT. DATA, 11-48 

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

sheet) 
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INDEX OF TUBE TYPES 
For All Sections 

For key to syabols see sheet INDEX OF TUBE TYPES 1 

Tube 
Type 

200'4" .... 

20CP4-A .•. 

200'4-D. " 
20DP4-A/ 

20CP4-A" . 

20DP4-C/ 
20CP4-D" • 

20BP4-A/ 

20MP4"" • 
20BP4-D" •. 

20MP4 .•.. , 
21A0'4-A, . 
21ALP4-A .. 

21ALP4-B .. 
2lAMP4-A, . 

21AP4* •.•• 

21ATP4 •.•. 

2IAUP4 ...• 
21AUP4-A .. 
2IAVP4/ 

21AUP4 ••. 

21AVP4-A/ 
21AUP4-A. 

2IAWP4 ••.. 

2IAXP22 ... 

2-56 

C reNT. 

Sheet 
& Date 

DATA 1, 
C TENT. DATA 2, 

5- 51 
5- 51 

C OUTLINE CE-7596B 

C CURVE 92a.t-7616 
See 20DP~-A/20CP~-A 

See 20DP~-C/20CP"-D 

C DATA, 2-56 

C TENT, DATA 1, 2- 56 

C TENT. DATA 2, 2- 56 
C OUTLINE CE- 8882B 
C CURVE 92a.t- 8866 

C DATA, 2-56 
C reNT. DATA 1, 2-56 
C reNT. DATA 2, 2- 56 
C OUTLINE CE- 8883B 

C CURVE 92CL-8867 
See 20HP~-A/20NP~ 

C DATA, 2- 56 
C DATA 1, 11- 55 

C DATA 2, 11-55 
C DATA 3, 11- 55 
C OUTLINE CE- 8342R2B 

C CURVE 92CL-877I 
C DATA, 2- 56 
C TENT. DATA I, 11-55 
C TENT. DATA 2, 11- 55 
C reNT. DATA 3, 11- 55 
C reNT. DATA I, 5- 51 
C TENT. DATA 2, 5- 51 
C OUTLINE CE-7649B 

C CURVE 92a.t-7653 
C DATA, 11- 55 

See 2JHP~/2JAUP" 

See 2JHP"-A/2JAUP~-A 

C reNT. DATA I, 11-55 
C TENT. DATA 2, 11-55 
C TENT. DATA 3, ll-5S 
C OUTLINE CE- 8604B 
C CURVE 92a.t-8773 

C DATA, 11- ss 
C TENT. DATA I, 11- 55 
C TENT. DATA 2, 11-55 
C reNT. DATA 3, 11-55 
C TENT. DATA 1, 3- SS 
C TENT. DATA 2, 3-SS 
C reNT. DATA 3, 3- 55 
C DRAWING CE-8399R3B 
C CURVE 92a.t-8566 
C CURVE 9201-8565 

Tube 
Type 

21EP4-A* .• 

2lEP4-B" .. 
21f1'4-A" .. 

21f1'4-C" .. 

2IMP4 ..... 

21YP4 ... , . 

21YP4-A ... 
212P4-A ... 

2IZP4-B .•. 
24-A* ..... 

24CP4-A ..• 

24DP4-A ... 

24YP4 ....• 

25A6" 
25A6-GT·. 

25BQ6-G1'* . 

25BQ6-GTB/ 

2SCU6 .... 

25CD6-GA .• 
2S<lJ6 ..... 
2SL6 ...... 
25L6-GT .•. 
2SW4-G1'* .. 
25Z5" •.... 

25Z6· 
2SZ6-GT .. 

26A6 ...... 

26A7-GT ..• 

TUBE DIVISION 

Sheet 
& Date 

C DATA 1, 11- 55 
C DATA 2, 11- 55 
C OUTLINE CE-7903RlB 
C DATA, 11- 55 
C DATA, 2-56 
C TENT. DATA 1, 2· 56 
C TENT. DATA 2, 2- 56 
C OUTLINE CE-8884B 

C CURVE 92a.t- 8868 
C TENT. DATA, 5- 52 

C CURVE 92a.t-7713 
C OUTLINE CE-7646RlB 
C CURVE 92a.t-7714 
C reNT. DATA 1, 8- 54 
C TENT. DATA 2, 8-54 
C CURVE 92a.t- 8368 
C OUTLINE CE-8237B 
C CURVE 92a.t-8224Rl 
C DATA, 8- 54 
C TENT. DATA 1, 8- 54 
C TENT. DATA 2, 8- 54 
C CURVE 92a.t-8391 

C OUTLINE CE-8132RIB 
C DATA, 8- 54 
R DATA, 4-39 
C DATA 1, 11- 55 
C DATA 2, II-55 
C CURVE 92a.t-8648 
C OUTLINE CE- 8233RIB 
C CURVE 92a.t-8626 
C reNT. DATA 1. 11-55 
C TENT. DATA 2, 11-55 
C reNT. DATA 3, 11-55 
C DATA, 11-55 

R 25A6, 25A6-GT/GDATA, 
3-43 

R DATA, 5- 52 

R DATA, 3-SS 

R DATA, 3-S5 
See 25BQ6-GfB/25CU6 

R DATA, 2-50 
R DATA, 5-SS 

R DATA, 3- 51 
R DATA, 9-41 

R 25Z6, 2SZ6-GT/GDATA, 
3-43 

M reNT. DATA, 6-46 
M CURVE 92a.t-6788 
M CURVE-92a.t-6784 
M DATA 1, 1- 55 
M DATA 2, I-55 
M CURVE 92a.t-65IO 

INDEX OF TUBE TYPES 6 
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Tube 
Type 

Sheet 
& Date 

26C6 •••••• M TENT. DATA. 6-46 
M aJRVE 92Ol-6772 

2606 •••••• M TENT. DATA. 6-46 
M CURVE 9201-6789 

27* ••••••• R DATA. 7-35 
27MP4* •• ,. C TENT. DATA 1. 8- 53 

C TENT. DATA 2. 8-53 
C DRAWING CE-7908 
C WTLINE CE-7924B 
C CURVE 9201-7901 
C CURVE 9201-7902 

35A5* ••••• R DATA. 6-47 
35B5 •••..• R TENT. DATA. 12- 46 

R CURVE 9201-6312Rl 
35C5 •••••. R DATA. 1-55 
35L6-GT ••• R DATA, 6-47 

R CURVE 9201-6309 
R CURVE 92001-6307Rl 

35W4 •••••• R DATA, 9- 50 
R CURVE 9201-6615Rl 

35Y4* •.••• R DATA, 12-47 
35Z3* ••••• R DATA, 6-47 
35Z4-GT* •• " DATA, 6-47 (On back of 

35Z3 .heet) 
35Z5-GT ••• R 35Z5-GT/G DATA, 6-43 
41* •••••.• R DATA, 10-51 
42* ....... R DATA, 4-38 
43* ••••••• R DATA, 6-37 
45*. • • • • •• R DATA, 4- 38 
47* •••.••• R DATA, 11-37 
50A5* • • • •• R DATA, 12- 47 
SOBS •••••• R TENT. DATA, 1-46 

R CURVE 9201-6603 
50C5 •••••• R DATA, 1- 55 
50C6-G" .•• R DATA, 2- 50 
SOL6-GT ••• R DATA, 9-41 

R CURVE 92001-631481 
50X6* ••••• R DATA, 2- 50 
50Y6-GT ... "DATA, 2-50 (On back of 

50X6 aheet) 
50Y7-Gr* •• 
53· ••••••• 
FG-67 ••••• 
70L7-GT* .. 

71-A* ... '0 

75* ••••••• 
VR75 •••••• 
76· ••••••• 

77· ••••••• 

78* ...... . 

R DATA, 2-50 
R DATA, 4-37 

S.. ~ .118 / 'O-~. 
R DATA, 12-41 
R CURVE 9 2C- 6324 
R DATA, 7-35 

R DATA, 9-41 
See OA3 

R DATA, 6-48 
R CURVE 9201- 417 5R2 
R DATA, 9-41 
R CURVE 925- 5279 
R DATA" CURVE 925- 5248, 

4-37 
80* • • • • • •• R DATA, 2- 40 

2-56 

Tube 
Type 

81· •••.••• 

82· ..... ,. 
83 •••••••• 

83- .. * ..... 

84/6Z4* ••• 
85· ••••••• 

105 ••••••• 
VRI05 ••••• 
117L7-GT/ 

0" Sheet c.f~;. .. 
& Date 

" DATA, 2-40 (On 80 
.beet) 

R DATA, 9-41 
" DATA, 9-41 (On back of 

82 ah •• t) 
II DATA, 9-41 (On back of 

82 .heet) 
R DATA, 2-40 
R DATA, 6-48 
R WRVE 92001- 5197Rl 
F TENT. DATA, 5-46 

See OC3 

117M7-GT* R TENT. DATA, 5-41 
117N7-GT*. "DATA, 5-41 (On back of 

117L7-GT/117M7-GT 
.heet) 

117P7-GT*. R TENT. DATA, 12-41 

117Z3 •••.• 
117Z6-GT* • 
VRI50 •••.. 

R CURVE 92C- 6340 
R DATA, 7-50 
R 117Z6-GT/G DATA, 8-43 

See OD3 

172 •••••.• F TENT. DATA, 5-46 
F CURVE CE-6698 

203-A· •.•• T DATA, 4-37 
T CURVE 925- 5463 

207* •••••• T DATA I, 9- 48 
T DATA 2, 9-48 
T TERMINAL- SUPPORT SHELL 

CE-7020 
T aJRVE 9201-4551 
T CURVE 9201- 5551 

211* ••..•• T DATA I, 5- SO 
T DATA 2, 5- SO 
T IlJRVE 9201- 4537 

217-C* •••• T DATA, 6-47 
502-A* •.•• F DATA, 5-55 

575-A ••••• 
579-B ••••• 
627 ••.•••. 
629* ..... . 
672-A ••••. 

F CURVE CE-7074Tl 
F CURVES CE-8610T-7072Tl 
T DATA, 11-55 
M TENT. DATA, 5-46 
F TENT. DATA, 5-46 
F TENT. DATA, 5-46 
F TENT. DATA, 6-48 
F CURVES CE-6734Tl-6929T 

673 ••••••. T DATA I, 11-55 

676 •••••.• 
677 ••.•••• 
800* •••••• 

T DATA 2, 11-55 
T CURVE 92Ol-8824 
F TENT. DATA, 5-46 
F TENT. DATA, 5-46 
T DATA I, 12-44 
T DATA 2, 12-44 
T CURVES CE- 5377Rl 

801-A* .... T 801-A/801 DATA, 4-40 
T DATA 2, 4-40 
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For key to .yabol. see sheet INDEX OF TUBE TYPES 

Tube 
Type 

Sheet 
& Date 

802 •.... " T DATA. 2-40 
T DATA 2, 2-40 
T DATA 3, 2-40 

T aJRVE 92C-4606 

T aJRVES 9 2C- 4604 & 4605 
803' •..... T DATA I, 8-44 

T DATA 2, 8-44 

T DATA 3, 8-44 

T aJRVE 92C- 4749 
804' ...... T DATA, 2- 40 

T DATA 2, 2- 40 
T DATA 3, 2-40 
T CUAVE 92C-4562AI 

805 ....... T TENT. DATA, 3-36 
T DATA 2, 4-37 

806' ...... T DATA I, 12-43 

T DATA 2, 12-43 
T CUilVE 92C-4692 

807 .••.... T DATA I, ll- 54 
T DATA 2, 11-54 
T DATA 3, 1!- 54 

T DATA 4, 1!- 54 

T OUTlINE CE- 4674A4 

T CUilVES CE-6247T2-

6244T2 
T CUilVES CE-6246T2-

4689T3 
808 ....... T DATA, 4- 47 

T OUTlINE CE- 4677A3 
T UJAVE 9201- 4678 

809 ....... T DATA I, 12-46 

T DATA 2, 12-46 
T UJAVE 9201-4836 

810 ....... T DATA I, 12-46 
T DATA 2, 12-46 

T aJRVE 92C-4981 
81!-A ..... TDATA 1,5-49 

T DATA 2, 5-49 
T OUTlINE CE- 6905 

T UJAVE 9201-7138 
8,12-A ..... T TENT. DATA I, 6-48 

T TENT. DATA 2, 3- 51 

T OlITLINE CE-6905 
T aJRVE 9201-6938 

813 ....... T DATA I, 9-55 
T DATA 2, 9-55 

T DATA 3, 9- 55 

T DATA 4, 9-55 
T aJRVE 9201- 4967A2 
T aJRVE 9201-6926 
T aJRVES CE-4969Tl-

4970Tl 
814 .... '" T DATA I, 11- 48 

T DATA 2. 11-48 
T aJRVE 92C- 4845 

Tube 
Type 

Sheet 
& Date 

815 ....... T DATA I, 10-43 

T DATA 2, 10-43 
T OUTlINE CE- 6199R4 
T aJRVE 9201-6205AI 

816 ....... T DATA, 10-47 
826 ....... TDATA 1,8-47 

T DATA 2, 8-47 

T NOTES CE- 613 1A2B 
T aJRVE 92C-621! 

827-A ..... T DATA I, 8-44 
T DATA 2, 8- 44 
T aJRVE 9201-6167 

828 ....... T DATA I, 9- 48 

T DATA 2, 9-48 
T DATA 3, 9-48 
T aJRVE 9201-6080 

T aJRVE 9201-6082 
829-B ..... T DATA I, 1!-52 

T DATA 2, 11- 52 
T DATA 3, 1!-52 
T CIAUJIT CE-6520AI 
T NOTES CE-6397A4B 

T aJRVE 9201-6114A3 

830-B', ... T TENT. DATA, 3-36 

T TENT. DATA 2, 3-36 
832-A •.••. T DATA I, 3-51 

T DATA 2, 3-51 

T OUTLINE CE-6374R3A 
T aJRVE CE- 49 lOTI 

833-A .•... T DATA I, 3-48 

T DATA 2, 3-48 
T DATA 3, 3-48 

T UJRVE 9201-6196 
834 .. '" .. T DATA, 12-42 

T CUilVE 92C-4544 
835-...... T DATA, 12-42 

836 .•..... " DATA, 12-42 (On 835 
sheet) 

837 ..... " T DATA, 4- 39 

T DATA 2, 4- 39 
T DATA 3, 4-39 
T aJRVE 92C- 4586 

T aJRVE 92C-4589 
838' ...... T DATA, 6- 37 

T CUilVE 92C-4404 
841"' .. .... T DATA, 4- 37 

T DATA 2, 1-43 
842' ....•. T DATA, 3-34 
843-...... T DATA, 7-38 
845 ....... T DATA. 4- 40 

846-..... 'IT DATA, 7-35 (1-36) 
T DATA 2. 3-33 (1-36) 
T aJRVE 9 2C- 4504 
T aJRVE 925- 5554 
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84~ •.•.•• T DATA, 9-35 (7-38) 892 ••••••. T DATA I, 2-50 
T DATA 2, 9-35 (7-38) T DATA 2, 2-50 
T <UIVE 9 2C- 4457 T ClJRVE 92Oo1-6136RI 

851* ...... T DATA, 9-35 (4-37) T ClJRVE 9201- 4644R3 
T DATA 2, 9-35 (1-36) 892-R .•••• T DATA I, 2-SO 
T ClJRVE 92C-4455 T DATA 2, 2-SO 

857-B ••••• T DATA I, 7-55 893-A* •• ,. T DATA I, 3-45 
T DATA 2, 7-55 T DATA 2, 7-45 
T n:IlMINAL- SUPPORT SHELL T CIRClJITS 9201-6025RI 

CE-4653R2 893A-R* .•• T DATA I, 3-45 
860* •••••• T DATA, 7-38 (II-50) T DATA 2, 3-45 

T OOTLINE CE-U18R4 T ClJRVE 9201-6022R2 
T ClJRVE 925-5501 T CUftVE 9201-6186RI 

861* ••••.• T DATA, 7-38 T ClJRVE 9201-6187RI 
T DATA 2, 4-33 (9-36) 898-A* •••• T DATA I, 11-45 
T ClJRVE 92C- 5550 T DATA 2, 3-45 

862-A· •••• T DATA I, 3-45 T CIRCUITS 9201- U88R3 
T DATA 2, 3-45 T <UIVE 9201- 4390R3 
T CURVE 9201- 4461RI T ClJRVE 92Oo1-4384R2 

864· •••••• M DATA, 3-36 902-A* •••• C DATA I, 7-45 
865* •••••• T DATA, 9-36 C DATA 2, 7-45 

T DATA 2, 6-36 C ClJRVE 9201-4895RI 
T ClJRVE 9 2C- 4412 908-A* .••• C DATA I, 6-46 

866-A ••••• T 866-A/866 DATA, 6-44 C DATA 2, 6-46 
868 ••••.•• P DATA, 8-47 C ClJRVE 9201- 5415R5 
869-B ••••• T DATA I, II-52 912· •••••• C DATA, 6-47 

T DATA 2, Il-S2 C OOTLINE CE- 4619R3 

T ClJRVE 9201-7634 914-A· •••• C DATA I, 5-50 
872-A •.••• T 872-A/872 »:NT. DATA, C DATA 2, S-SO 

8-42 C OOTLINE CE-4718R3 
T »:NT. DATA 2, 8-42 917 •.••.•• P DATA, 8-47 

874· .•••.• M DATA, 8-44 P CURVE 92Oo1-4360RI 
878* •••••• M DATA, 1-36 918 ••••••• P DATA, 8-47 
880 ••••••• T DATA I, S- SO P ClJRVE 9201-43SIR2 

T DATA 2, 5-S0 919 ••••••• P DATA, 8-47 
T OOTLINE CE-6181RI 920 .•••••• P DATA, 8-47 
T ClJRVE 92Oo1-6178RI P ClJRVE 92001- 4618R3 

884, 88S* F DATA I, 12-44 921. •••••• P DATA, 6-48 
F DATA 2, 12-44 922 ••.•••• P DATA, 8-47 

889-A ••••• T DATA I,. 6-46 923*., .... P DATA, 8-47 
T DATA 2, 6-46 924· ...... P DATA, 6-46 

T CURVE 92C-6086 92S ....... P DATA, 8-47 
T ClJRVE 92C-6063 P ClJRVE 92Oo1-6208RI 
T ClJRVE 92e-6088 926 ....... P DATA, 6-48 

889R-A •••• T DATA I, 6-46 927 ....... P DATA, 9-SO 
T DATA 2, 6-46 P ClJRVE 92Oo1-62S8R2 

891 ....... T DATA I, 2- SO 928 ....... P DATA, 8-47 
T DATA 2, 2-S0 P <UIVE 9201-6117 
T OIJ'ILINE CE- 4627R4 929 ....... P DATA, 8-47 
T ClJRVE 9201-45S1 930 ....... P DATA, 8-47 
T ClJRVE 9201-4643R3 P ClJRVE 9201-4806RI 

891-R •••.• T DATA I, 2-S0 931-A ••••• P DATA I, 9-5S 
T DATA 2, 2-50 P DATA 2, 9-S5 

P ClJRVE 92a.-64S9R3 
P ClJRVE 9201-7663RI 
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934 ....... P DATA, 9- SO 1854 ••.••. See (JIJ 71J./ 1851J 
935 ...••.. P DATA, 7-50 1945 •.•... M TENT. DATA, 6-47 

P CURVE 92a.l-6478R1 M 0UlL INE & CURVE 
954 ••..... M DATA, 6-44 CF.-6841-6850T 

M CURVE 92C-4378 1946 .....• M TENT. DATA, 6-47 
955 ..•..•. M DATA, 6·44 1947 ••...• M TENT. DATA, 6-47 

M CURVE 92C- 5561R1 M OlRVE 92a.l-6849 
956 .•....• M DATA, 6-44 1949 •.•••• M DATA, 3- 54 

M CURVE 92C-4672R1 M OlRVE 92a.l-6851 
957 ....... M DATA, 6-44 1950 •..... M DATA, 3- 54 

.,58-A ..... M DATA, 6-44 2050 •...•. F DATA, 6-48 
M OlRVE 92a.l-6334R1 F OlRVE CE-654011 

959 ....... M DATA, 6-44 F CURVE 92a.l-6274R1 
991. .•.... M DATA, 12-39 5527 ••...• C TENT. DATA, 4-47 
1609 ...... M DATA, 1-43 C OUlLINE CE-6803 

M CURVE 92C- 6355 5550 ...... F lENT. DATA, 5-46 
1611* ..... " DATA, 1- 43 (On back of F CURVES CE-6716-6715 

1609 curve 92C-6355) 5551. .•... F TENT. DATA, 5-46 
1612 ...... M DATA, 1-43 F OUTI.INE CE-6712 
1613 ...... T DATA, 12-43 5552 ..•... F DATA, 3-51 
1614 ...... T DATA I, 12-46 F OUTI.INE CE-6711R1 

T DATA 2, 12- 46 5553* ..... F lENT. DATA, 5-46 
1616 ...... T DATA, 5-42 5554 ....•• F TENT. DATA, 5-46 
1619* ...•. T DATA, 8- 43 F OUTI.INF. CE-6727 

T DATA 2, 8-43 F CURVES CE- 6710- 6746 
T CURVE 92C-4931 5555 ..•... F TElI/T. DATA, 5-46 
T OlRVE 92C- 4924 F OUTI.INE CE-6726 

1620 ...... 11 DATA, 1-43 (On back of 5556 ...... T TENT. DATA, 5-46 
1612 sheet) T OUTI.INE & CURVE 

1621. ..... M DATA, 1-43 CE-6717-6718 
1622 ...... M DATA, 8-43 5557 .••... F TENT. DATA, 5-46 
1623* ..... T DATA, 4-40 5558 ...... T DATA, 4- 53 

T DATA 2, 4-40 T CURVE 92a.l-7856 
1624* ..... T DATA, 1-43 5559 ...... F DATA, 3- 51 

T DATA 2, 1- 43 F OlRVES CE- 670 411- 7 56 2T 
1625 ...... T DATA, 12-44 5560 .•..•. F DATA, 3- 51 
1626* ..•.. T TENT. DATA, 3-41 F CURVES CE-670511-7568T 
1629 ...... M DATA, 6-44 5561. •.... T TENT. DATA, 5-46 
1631* ....• M DATA, 11-45 5563-.•..• F TENT. DATA, 6-47 
1632* •.... II DATA, 11-45 (On 1631 F CURVE CE- 684211 

sheet) F CURVE 92a.l-7197 
1633-.•..• II DATA, 11-45 (On 1631 F OlRVE 92a.l-7267 

sheet) 5563-A .••• F DATA I, 1- 55 
1634* ...•. II DATA, 11-45 (On back F DATA 2, 1- 55 

of 1631 sheet) F DATA 3, 1- 55 
1635* ••••. M DATA, 4-47 F DATA 4, 1- 55 

M CURVE 92C-6358 F CURVE 92a.l-8302 
1640 •.•... See BijO~/1BijO f CURVES CE-8300T-8316T 
1642 .••.•. See 2C21/ lfJIJ.2 F CURVE 92a.l-8303 
1654-..... M DATA, 3-48 5581. .•••. P lENT. DATA, 4-47 
1850-A ..•. C DATA, 5- 51 P CURVE 92a.l- 6822 

C OUTI.INE CE- 4891R3A 5582 ...... P DATA, 6- 48 
C CURVE 92a.l-6404R1 P CURVE 92CM-6823 

1852 .••..• See BAC? 5583 ....•. P DATA, 5- 51 
1853 ...... See ~AB7 5584 ..•.•. P lENT. DATA, 4-47 
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·5588* ••••. 

5592* ..... 

5604-A .... 

5618 ...... 

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

5653 ..... . 
5654 ..... . 
5671. ••••• 

5675 •• / ••• 

5690 ...... 

5691 ...... 

5692 ...... 

5693 •••••• 

5696 ...... 

5713 ...... 

2-56 

Sheet 
& Date 

T TENT. !lATA 1. 4-47 
T TENT. IlATA 2, 3-51 
T OOn.INE Nares & MOUNT­

ING AJUlANGEMENT 
CE- 6835R18- 6833R1 

T aJllVE 92(]1-6826 
T aJllVE 92(]1- 6837 
T TENT. IlATA, 4-47 
T OOn.INE CE-6827 
T aJllVE 92(]1-6838 
T aJllVE 9201- 6843 
T TENT. IlATA 1, 9-55 
T TENT. DATA 2, 9- 55 

T OOUINE CE-8568A 
T CIlIIVE 9201-8554 
T CURVE 9201- 8567 
T aJIIVE 9201-8561 

T TENT. DATA 1, 10-47 
T TENT. DATA 2, 10-47 
T aJllVE 92(]1-6881 
M TF.NT. IlATA, 3-48 
P TENT. DATA, 10- 47 
P aJllVE 9201-6895 
P TENT. DATA, 9- 47 

M TENT. DATA, 1-53 
T DATA 1, 9-49 
T DATA 2, 1-54 
T OOUINE CE- 6897R1 
T aJIIVE 9201-6899 

TENT. DATA, 2-50 
OOUINE CE-7340R1 
TENT. DATA 1, 4-53 
TENT. DATA 2, 4- 53 
CUllVE 9201-7797 
aJIIVE 9201-7895 
CURVE 9201-7795 
CURVE 92(]1-7796 

TENT. DATA, 3-48 
OOUINE, 3-48 

aJllVE 9201-6913 
TENT. DATA, 3-48 
aliVE 92CM-6257 
TENT. DATA, 3-48 
OOn.INE, 3-48 
aJIIVE 92CM-6920R1 

CURVE 92CM-6443R1 
aJIIVE 92CM-4937R1 

F TENT. IlATA, 2-49 
F aJIIVE 9201-7044 
F aJIIVES CE-7047T-7052T 
T TENT. DATA, 9-48 
T OOUINE CE- 6939 
T aJIIVE 92CM- 6942 

Tube 
Type 

Sheet 
& Date 

5718 ...... M TENT. DATA 1, 4-53 
M TENT. IlATA 2, 4-53 
M TENT. DATA 3, 4-53 
M UJRVE 92CM-7850 

5719 ...... M TENT. DATA 1, 6-53 
M TENT. DATA 2, 6- 53 
M TENT. DATA 3, 6-53 
M UJRVE 92CM-7926 

5726 ...... M TENT. DATA 1, 9-52 
M TENT. DATA 2, 9- 52 

5728/ 
FG-67* ••• 

5734 ...... 

5751. ..... 

5762/ 
7C24 ..... 

5763 ...... 

5770 ...... 

5771. ..... 

5786 ••.••. 

5794 .... .. 

581'-.... . 

5819 ...... 

5820 ...... 

F TENT. IlATA, 3-54 
F OU1t.INE & aJIIVE 

CE-6701R3-7965T 
F CIlIIVES CE-8107T-8102T 
M TENT. DATA, 11-48 

M OOUINE CE- 7036 

M aJllVE 92CM-7059 
M TENT. DATA 1, 10- 53 
M TENT. DATA 2, 10-53 
M CURVE 9201-7947 

T DATA 1, 8-53 
T DATA 2, 8- 53 
T DATA 3, 8- 53 
T DATA 4, 8-53 
T CURVE 92CM-7084R1 
T UJRVE 92CM-7082 
T IlATA 1, 5- 54 
T DATA 2, 5-54 
T CURVE 92CM-7160 
T TENT. DATA 1, 9-49 
T TENT. DATA 2,2-49 
T OlJ'li.INE CE-7070 
T TENT. DATA 1, 2-49 
T TENT. DATA 2, 5-49 
T OOn.INE CE- 7088 
T aJIIVF. 92CM-7098 
T DATA 1, 5-54 

T TENT. DATA 2, 2-49 
T TENT. DATA 3, 2-49 
T MOUNTING CE-7117 
T CURVF. 92CM-6593R1 
M DATA 1, 11-54 
M OOUINE CE- 7140R3 
M TENT. DATA 1, 6-53 
M TENT. DATA 2, 6- 53 
M UJRVE 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 OOn.INE CE- 8293R1 
C CURVE 92CM-8439 
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5822 .•.... F 1l:NT. DATA, 2- 52 
5823 •.. '" M n:NT. DATA I, 9-49 

M n:NT. DATA 2, 9-49 
M UJRVE 92Ot-7282 

5825 .••... M n:NT. DATA, 9-49 
M OUTLINE CE- 7176 

5831* .••.. T 1l:NT. DATA I, 5-50 

T 1l:NT. DATA 2, 5- 50 

T OUTLINE CE-7432A 
T DRAWING CE-7443 

5840 ...... M 1l:NT. DATA 1; 6-53 

M 1l:NT. DATA 2, 6- 53 

M 1l:NT. DATA 3, 6-53 
M ClJRVE 92Ot-7892 

5876 .•.•.. M n:NT. DATA I, 7- 50 
M 1l:NT. DATA 2, 7-50 

5879 ...... M DATA, 1- 53 

M CURVE 92Ot-7439 
M CURVES 92Ot-7440 

5890 ...... M 1l:NT. DATA, 5- 50 
M OUTLINE CE -7431 

5893 ...... M TFNT. DATA I, 2- 52 
M n:NT. DATA 2, 2- 52 

M n:NT. DATA 3, 2-52 
M CURVE 92Ot-7609Rl 
M CURVE 92Ot-7483 

5894 •..... T n:NT. DATA I, 3- 55 

T n:NT. DATA 2, 3- 55 
T n:NT. DATA 3, 3- 55 

T OIITLINE CE-8472A 
T RATING (]fART I 

92Ot-~475 

T RATING (]fART JlI 

92Ot-8477 
T CURVES 92Ot-8482 
T UJRVES 92Ot-8483 

5915 •..... M n:NT. DATA I, 9-50 
M n:NT. DATA 2, 9-50 
M UJRVE 92Ot-7499 

5946 ..•... T n:NT. DATA I, 3-51 
Tn:NT. DATA 2,3-51 

5963 ....•. M DATA, 9- 55 
M CURVE 9201-7493 

5964 ...... M n:NT. DATA, 9-50 
M CURVE 92Ot-7495 

5965 ... '" M n:NT. DATA I, 6- 54 

M n:NT. DATA 2, 6- 54 

M CURVE 9201-8262 
6012 .••... F n:NT. DATA, 7-52 

F OUTLINE CE-7635 
F CURVE 9201-7747 

6026 •...•. M 1l:NT. DATA, 8- 51 

M CURVE 9201-7640 

6073 ••..•. M 1l:NT. DATA, 5- 52 
6074. . . • .. M n:NT. DATA, 5- 52 

Tube 
Type 

Sheet 
& Date 

6080 .•.... M DATA I, 8-53 
M DATA 2, 8- 53 

6082 .•.••. M DATA I, 8-53 
M DATA 2, 8- 53 

6101. •.... M 1l:NT. DATA 1. 10- 53 
M n:NT. DATA 2, 10-53 
M n:NT. DATA 3, 10- 53 

M CURVE 9201-8033 

6130/3C45. F n:NT. DATA I, 6- 54 
F 1l:NT. DATA 2, 6- 54 

6146 ...... T DATA I, I-54 

T DATA 2, 1- 54 
T DATA 3, 1- 54 

T DATA 4, 1- 54 
T CURVE 92Ot-8U5 
T CURVE 92Ot-7707RI 
T CURVE 9201-771lRl 

T CURVE 92Ot-7712 
6159. • . • .. T n:NT. DATA, 5- 52 
6161. ..•.. T n:NT. DATA I, 7-52 

T TENT. DATA 2, 7- 52 
T TENT. DATA 3, 7-52 
T n:NT. DATA 4, 7- 52 

T OIITLINE NDn:S & GAUGES 
CE-7704B-7705 

T CURVE 92Ot-7771 

6166 •....• T TENT. DATA I, 7-52 
T TENT. DATA 2, 7-52 
T TENT. DATA 3, 7- 52 
T OIITLINE CE-77 16 

T CURVE 92Ot-7728 
T CURVES CE-7744T-7743T 
T ClJIIVE 92Ot-7738 
T CIfflVES CE-7740T-7739T 
T CURVE 92Ot-7730 
T UJRVES CE-7746T-7752T 

T CURVE 92Ot-7751 
6173 ...... M TENT. DATA, 7-52 

M OUTLINE CE-7696 
M CURVE 92Ot-7727 

6181. ..... T DATA I, 5-54 
T TENT. DATA 2, 7-52 
T 1l:NT. DATA 3, 7- 52 
T OUTLINE CE-77 54R2 
T CURVE 92Ot-7767 
T CURVES CE-7768T-7769T 

6197 •..••. M n:NT. DATA, 3- S4 

M UJRVE 92Ot-8150 

M CURVE 92Ot-8149 
6198 •.•... C TENT. DATA, 9- 52 

C OUTLINE CE-7772 
C CURVE 92Ot-7783RI 

C UJRVES CE-7820T-7819TV 
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6199 •..••. P TElIT. DATA I. II-52 
P reNT. DATA 2, 11- 52 
P aJRVE 9201· 7255R3 
P aJRVE 9201-7814 

6211. •..•. M reNT. DATA, 1- 53 
M aJRVE 9201-7822 
M amVE 9201-7824RI 

6217 ...... P reNT. DATA I, II-52 
P reNT. DATA 2, II-52 

6263 .•••.• M reNT. DATA I, 3- 54 
M reNT. DATA 2, 3- 54 
M NOTES CE-7999B 
M aJRVE 9201-8103 

6264 •....• M TElIT. DATA I, 3- 54 
M TElIT. DATA 2, 3-54 
M aJllVE 9201-8105 

6293 ...... T reNT. DATA I, 10- 53 
T TElIT. DATA 2, 10- 53 
T RATING atART I 

9201-8012 
T amVES CE-8017T-8016T 

6323* •••.• P DATA, 9- 55 
6326 ...... C TElIT. DATA I, 3-54 

C TElIT. DATA 2, 3- 54 
C aJRVE 9201-8119 

6328 ...... P TElIT. DATA, 3-54 
P CIRCUIT CE-8127 
P amVE 9201- 80 29 
P aJRVE 9201-7667RI 

6342 ...... P DATA I, 9- 55 
P DATA 2, 9-55 
P aJRVE 9201-8125RI 
P CURVE 9211-8123 

6372 ...... P DATA I, 9-55 
P DATA 2, 9-55 
P aJRVE 9201-8258 
P CURVE 9201-8304 

6383 ...... T TElIT. DATA I, 8-54 
T reNT. DATA 2, 8- 54 
T TENT. DATA 3, 8-54 
T RATING alART 9201-8321 
T NOTES & MOUNTING AR-

RANGEMENT CE- 8 318 B-
8320 

T amVE 9211-777IRI 
6405/1640. P reNT. DATA, 6-54 

P OV'ILINE CE-8229 
6417 ...... T DATA, 5- 54 

Tube 
Type 

Sheet 
& Date 

6448 ...... TTElIT. DATA 1,5-54 
T reNT. DATA 2, 5- 54 
T reNT. DATA 3, 5- 54 
T OO1LINE CE-8256A 
T OO1LINE CE-8256C 
T GAUGE CE- 8254 
T amVE 9201-8252 
T CURVE 9201-8247 
T aJRVE 9201-8245 

6472 •.•••• P reNT. DATA, 5-55 
P CIRCUIT CE-8526 
P aJllVE 92CM-8029RI 
P CURVE 9201-8536 

6474/1854. C reNT. DATA I, 6- 54 
C reNT. DATA 2, 6-54 
C aJIIVE 9201-8274RI 
C aJRVE 9201-8271 

6521. ..••. M reNT. DATA I, 5-55 
M reNT. DATA 2, 5-55 
M IJIIAWING CE-8538-8537B 
M CURVE 9201- 8527 
M aJllVE 9201-8533 

6524 ...... T reNT. DATA I, 8-54 

T TElIT. DATA 2, 8- 54 
T TENT. DATA 3, 8- 54 
T reNT. DATA 4, 8-54 
T RATING CBART II 

9201-8348 
T OO1LINE CE- 8345A 
T CURVE 9201-8350 
T amVE 9201-8346 
T CURVE 9201-8351 

6570 ••••.. P TENT. DATA, 3- 55 
P aJRVE 9201-8491 

6571. ..... C TENT. DATA I, 5-55 
C TElIT. DATA ·2, 5-55 
C OU1LINE CE·8511 

6655 ...... P reNT. DATA I, 7-55 
P reNT. DATA 2, 7-55 
P !llIIVE 9201-8603 
P amVE 9201-8636 

6694 ...... S reNT. DATA, 7-55 
S OUTLINE CE-8579 
S CURVE 9201-8584 
S CURVE 9201-8593 

8000 ...... TDATA 1,12-46 
T DATA 2, 12- 46 
T CURVE 9201-6212 

800 I... ... 8ee .827/8001 
8003* ..... T TENT. DATA, 7-41 

T TENT. DATA 2, 7-41 
8005 ...... T DATA I, 6-48 

T DATA 2, 5-49 
T OUTLINE CE-6283R2 
T CURVE 92C-6279 

2-56 
NIlE DIVISION 

INDEX OF TUBE TYPES 9 
IADIO COIPOUoTION Of AMlltCA. HAlliSON. Hew JlISEY 



INDEX OF TUBE TYPES 
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For key to syabols see sheet INDEX OF TUBE TYPES 

.0'" 
.,. 

Tube Sheet Tube 
.0 

Sheet ,," ,," 
Type " & Date Type 01" & Date 01 

8008 •...•• TreNT. DATA, 8·42 9001. ..... M DATA, 10·43 
8012· A' ... T DATA I, II· 45 M amVE 92C·6291 

T DATA 2, 11·45 9002 ...... M DATA, 10·43 
T amVE 9201· 6346 9003 ...... M DATA, 10·43 

8013·A •••. M DATA, 9· 55 M amVE 92C·6289 
8016 ...... See IB3-Gf 9004· ..... M reNT. DATA, 12· 42 
8020 ...... M reNT. DATA, 5·46 M amVE 92C·6383 
8025·A .•.. T DATA I, 11·45 9005 ...... M reNT. DATA, 12·42 

T DATA 2, 11·45 M amVE 92C·6384 
9006 •••••• M DATA, 10·43 
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TABLE OF CONTENTS 
For All Sections 

ADDITIONS & REVISIONS 

GENERAL SECTION: 

Supplementary Table of Contents, 10-56 
Supplementary Index of Tube Types I, 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 la, 6-56 
B-Pin Types, Bases 11A, 10-56 
B-Pin Types, Bases 12, 10-56 
B-Pin Types, Bases 14, 10-56 
B-Pin Types, Bases 14A, 10-56 
II-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 I, 4-56 
Cathode-Ray Tube Classification Chart 2, 4-56 
Cathode-Ray Tube Classification Chart 3, 4-56 
Spectral-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 

bac!< of curve 92CM-7336) 
Buildup Characteristics of Phosphor P7, 92CM-7019R3 
Buildup Characteristi.cs of Phos·phor P7, 92CM-6B05R5 (On back 

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

92CM-6915 
Persistence Characteristic of Phosphor PIS, 92CM-B540Rl (On 

back of curve 92CM-6915) 
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Supplementary 

TABLE OF CONTENTS 
For All Sections 

ADDITIONS & RIVISIONS (Cont'd) 

PHOTOTUBE SECTION: 

IPhototube Classification Chart, 4-56 
~efinition8 of Phototube Terms, 4-56 (On back of sheet Photo-

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

Response, 92CM-6814Rl 
~pectral Sensitivity Characteristic of Phototube having S-8 

92CM-6592R2 (On back of curve 92CM-6814Rl) Response, 
~entative Spectral Sensitivity Characteristic of Phototube 

having S-13 Response, 92001-9037 

SEMICONDUCTOR DEVICE SECTION: 

~entative Definitions of Semiconductor Device Terms, 6-56 
Putlines--Semiconductor Devices: Flexible Lead Type, 

Outlines I, 6-56 
Linotetrar--Linotetrar 3-

Pin Base Types, Outlines 
2, 6-56 

~a8es: Semiconductor Devices, Bases I, 4-56 

DELITIONS 

~EMICONDUCTOR DEVICE SECTION: 

Transistors I, 6-53 
Transistors 2, 6-53 
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INDEX OF TUBE TYPES 
For All Sections 

For key t. symbols, see sheet INDEX OF TUBE TYPES 1 

ADDITIONS & REVISIONS 

Tube 
Type 

Sheet 
& Date 

CA3 ••••••• M DATA, 4-56 

M CIRCUITS CE-8963 
OC3 ••••••• M DATA, 4-56 

003 ....... " DATA, 4-56 (0. back 
of OC3 sheet) 

IAX2* ..... R 11!NT. DATA, 4-56 
IEPI ...... C TENT. DATA I, 6-56 

C TENT. DATA 2, 6-56 
C OJRVE 92CM-8938 
C CURVE 92CM-8975 

21!N4 ...... R DATA, 6-56 
2J41 ...... M DATA, 4-56 

M 00l1.INE & NOTES 
CE-865~ 

2N77 • • • ... S TENT. DATA I, 6- 56 
S TENT. DATA 2, 6-56 
S CURVE 92CM-8592RI 

S ClJRVE 92CM-8591RI 

S OJRVE 92CM-858SRI 
2NI04 ..... S TENT. DATA I, 6-56 

S lYoNT. DATA 2, 6-56 

S TENT. DATA 3, 6- 56 
S TRANSISTOII DISSIPATION 

RATING CRART, 92CM-
. 8530RI 

S OJRVE 92CM-8512RI 

S CURVE 92CM-8534RI 
S CllRVE 92CM-8517R2 
S ClJRVE 92CM-8544R2 

2NI05 ..... S TENT. DATA I, 6-56 
S TENT. DATA 2, 6-56 

S OJRVE 92CM-8572RI 
S OJRVE 92CM-8581RI 
S CURVE 9201-8576RI 
S OJRVE 92CM-8573RI 

2NI09 ..... S 11!NT. DATA, 6-56 
S OJRVE 92CM-8599R2 
S CURVE 92CM-8598R2 

2NI39 ..... S TENT. DATA, 6-56 

S CIRCUIT CE-BB51R1 
2NUO ..... S 11!NT. DATA, 6-56 

S CIRCUIT CE-BB50RI 
2N175 ..... S TENT. DATA, 6-56 

S IlJIIVE 92CM-B914RI 

2N215 ••.•• S DATA, B-56 
2N217 ..... S DATA. 8-56 
2N2IR •••.• S DATA, 10-56 

2N219 ..... S DATA, 10-56 
2N220.. ... S DATA, 10- 56 

3C23 ...... F DATA, 4-56 
F OJRVE CE-6703T2 

Tube 
Type 

Sheet 
& Date 

3CS6.. ... II DATA, 4- 56 
3DT6 ..... " DATA, 4-56 (0 .. 3CS6 

3KPI ..... C DATA I, 4-56 
C DATA 2, 4-56 

sheet) 

C CllRVE 9 2CM -7I9IR2 
C ClJRVE 92CM-665BR2 

3KP4 ..... C DATA, 4-56 
3KP7 ..... "DATA, 4-56 (On 3KP4 

sheet) 

3KPI!. ••• "DATA, 4-56 (0. 3KP4 

4-25OA/ 
5D22 ••.• T DATA I, 8-56 

T DATA 2, 8-56 
T DATA 3, 8-56 

sheet) 

T OJRVE 92CM-707B 
5AZP4 .... C TENT. DATA I, 4-56 

C TENT. DATA 2, 4-56 
C NOTES CE-B5568 

5CGB ..... R DATA, 6-56 
5FPI5-A •• C TENT. DATA, 10-56 

C oun.INE CE-900 IRI 
5TB. • • • •. R DATA, 4- 56 
6AUB ••••. R TENT. DATA I, 4-56 

R 11!NT. DATA 2, 4-56 

R OJRVE 92CM-BBOIRI 
R CURVE 92CM-8803 

6AV5-GA*. II TENT. DATA, 4-56 
68/1B ..... R TENT. DATA I, 4-56 

II TENT. DATA 2, 4-56 

II CURVE 92CM-8798111 
II OJRVE 92CM-8BOO 

61!N4 ••••• II TENT. DATA, 6-56 

II OJRVE 92CM-8933RI 
6BX7-GT •• II TENT. DATA, 6-56 
6CB5-A ••• II TENT. DATA, B-56 

R Oun.INE CE- 89B811 I 
II OJRVE 92CM-B437111 

6CD6-GA •. R TENT. DATA, 10-56 
R OOn.INE CE- 90 12 
II OJRVE 92CM-90 16 

6CG8 ••••• " TENT. DATA I, 6-56 
R TFlI'T. DATA 2, 6- 56 
R OJRVE 92CM-7532 
R CURVE 92CM-7547Rl 

6018 ..... R TENT. DATA I, 6-56 

" TENT. DATA 2, 6-56 
R CURVE 9201-8207 

R OJRVE 9 2CM- 820BII 1 
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ADDITIONS & REVISIONS 

Tube 
Type 

6CS6 ...... 

6CU5 ...... 

6DQ6-A •••. 

6OT6 .... " 

6K6-GT .... 

6T4* ...•.• 

6T8 ....... 

8DP4 ...... 

12CR6 ..... 

12CU5 ..... 

12DP7 -A ... 

12lJQ7 -A ... 

URN ..... 

URN-A ... 

17ATP4 .... 

17ATP4-A .. 
17 AVP4/ 

17ATP4 ... 

17AVP4_A/ 

17 ATP4-A. 

10-56 

R DATA. 

Sheet 
& Date 

8-56 
R aJIIVE 92CM-8922 

R TENT. DATA. 4-56 
R CURVE 92CM-890BRI 

R TENT. DATA, 6-56 
R OUTLINE CE-8Q37RI 

R aJIIVE 92CM-8953 

R TENT. DATA, 4-56 
R aJIIVE 92CM-B827 

R CURVe 92CM- 3826 

R CURVE 92CM-8826 

R DATA I, 6-56 

R DATA 2, 6- 56 

R TENT. DATA, 4-56 

R DATA, 4-56 

C TENT. DATA I, 10-56 

C TENT. DATA 2, 10-56 

C TENT. DATA 3, 10-56 

C OUTLINE CE-8876B 

C CUTOFF DESIGN CHARTS 

CE-9UOT- 8886Tl 

C CONTOUR mAWING 

CE-8896B 

C CURVES CE-9116T-8888T 

R TENT. DATA, 6-56 
R CURVE 92CM-9006 

R DATA, 4-56 

C DATA, 10-56 
R DATA, 6-56 

C TENT. DATA I, 6-56 
C TENT. DATA 2, 6-56 

C TENT. DATA 3, 6- 56 

C OUTLINE CE-8942B 

C CUTOFF DESIGN CHART, 

92CS-8972 

C CURVE 92CM-8995 

C DATA, 6-56 

See l?AVP"/l?ATN 
See 17AVPIJ-Aj 17ATPIJ-A 

C TENT. DATA I, 10- 56 

C TENT. DATA 2, 10-56 

C TENT. DATA 3, 10-56 

C OUTLINE CE-834lRIB 

C aJIIVE 92CM-8746RI 

C DATA, 10-56 

Tube 
Type 

21AXP22- A. 

632-B •...• 

833-A ..... 

917 ....... 

919 ....... 

922 ....... 

5556 ...... 

5794 ...... 

5B 19 ...... 

6012 ...... 

6199 ...... 

6201 ...... 

6211. •..•. 

6326-A .•.• 

6499 ...... 

TUBE DIVISION 

(Cont'd) 

Sheet 
& Date 

C TF-NT. DATA 1, 8- 56 
C TENT. DATA 2. 8-56 

C TENT. DATA 3, 8- 56 

C CUTOFF DESIGN CHART, 

92CM-B565RI 
C OUTLINE CE-8399R4B 

C GAUGE Cr.-B8UB 

C CURVE 92CM-B426R3 

F TENT. DATA, 8-56 

F CURVES CE-900BT-9007T 

T DATA I, 10-56 

T DATA 2, 10- 56 

T DATA 3, 10-56 

T DATA 4, 10-56 

T OUTLINE CE-4786R5 

T CURVE 92CM-6197 
P DATA, 10-56 

P aJllVE 92CM- 4360R2 

P DATA, 10-56 

P DATA, 10-56 

T DATA I, 10-56 

T DATA 2, 10-56 
M DATA, 4-56 

P DATA I, 8-56 
P DATA 2, 8- 56 
P CURVE 92CM-8823 

P CURVE 92CL-7258R4 

F DATA I, 4-56 

F DATA 2, 4- 56 

F CURVE 92CM-7747 

P DATA I, 8-56 
P DATA 2, 8-56 

P CURVE 92CM-7255R4 

P aJllVE 92CL-7812RI 

M TENT. DATA I, 10-56 

M TENT. DATA 2, 10- 56 

M TENT .• DATA 3, 10-56 

M TENT. DATA 4, 10-56 

M CURVE 92CM-9021 
M CURVE 92CM-9022 

M DATA I, 4-56 

M DATA 2, 4- 56 

C TENT. DATA I, 10- 56 

C TENT. DATA 2, 10-56 

C aJllVE 92CM-7783RI 

C aJllVE 92CM-8110 
C TENT. DATA I, 8-56 

C TENT. DATA 2, 8-56 

C OUTLINE CE-8891A 
C CURVE 92CM-8948 

C CURVE 92CL-8961 

RAOIO CO.POItA"ON OF AMERICA. HARRISON, New J~~SfY 
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INDEX OF TUBE TYPES 
For All Sections 

For key to symbols see sheet INDEX OF TUBE TYPES t 

ADDITIONS & REVISIONS (Cont'd) 

Tube .cf Sheet Tube .cf Sheet "," "," 
Type ~" & Date Type ~ & Date O!. 

6524 ...... T DATA I, 6· 56 6810 ...... P TF.NT. IlATA I, 4·56 

T DATA 4, 6·56 P TENT. DATA 2, 4·56 
T OUTLINE CE·8345R2A P OUTLINE Cf:.8802 

6562 ...... M TENT. DATA, 4·56 P CURVE 92CM·8848 

M OUTLINE CE·8747 6850 ...... T DATA, 6·56 

6655 ...... P DATA 1, 10·56 6861. ..... M TENT. DATA. 10·56 
P DATA 2, 10-56 M OUTLINE CE·8951 

6694·A .••. S TENT. DATA, 4·56 M CURVES CE·897IT·8969T 

S CURVES 92CM·8583V 1 & 6866 ...... C TENT. DATA I, 10·56 

92CM·887 2V C TENT. DATA 2, 10·56 

S CURVE 92CM·8873 C TENT. DATA 3, 10·56 

6806 •...•. T TENT. DATA I, 8·56 C CURVE 92CM·9042 
T TENT. DATA 2, 8·56 C CURVF. 92CM·9044 

T TENT. DATA 3, 8.56 C CURVE 92CM·9046 

T CIRCUITS CE·8912 6883 ...... T DATA, 8·56 

T OUTLINE CE·8840B 6893 ...... T DATA, 10.56 

T NOTES CE·8840D 6903 ....... P TENT. DATA I, 10·56 
T GAUGE CE.8253RI P TENT. DATA 2, 10·56 

T CURVE 92CL· 890 1 P CURVE 92CM.9039 

T CURVE 92CM·8899 P CURVE 92CL·9033 

T CURVE 92CM· 8909 8008 ...... T DATA, 8·56 

DELETIONS 

IN55.A ••.• S TF.NT. DATA, 8·53 2N34 ...... S TENT. DAn, 6·53 
IN56·A ..•• S TENT. DATA, 8·53 S CURVE 92CM· 7962 
2J50 ...... M TENT. DATA, 1·51 2N35 •....• S TENT. DATA, 6·53 

M COUPLING CE·7509 S CURVE 92CM· 7959 
M OUTLINE CE·7507B 6211. ..... M CURVE 92CM· 7824R I 
M CURVE 92CM·7511 6694 ...... S TENT. DATA, 7·55 

2N32 ...... S TF.NT. DATA, 6·53 S OUTLINE CE·8579 
S OUTLINE CE·7970 S CURVE 92CM·8584 

2N33 ...... S TENT. DATA, 6·53 S 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 (e) after each of the 
types in the "Tube Type!! column of the Index of Tube Types sheets. 

lACS 
IQ5.GT 
IT6 

5Y4·G 

10-56 

6AF4 6SN7·GTA 

6 AU4·GT 6ST7 
6AV5.GT 12AX4·GT 

6SN7-GT 12BH7 

TUBE DIVISION 
RAOiO COIPORATION Of AMU'CA, HARRISON. N~W JERSEY 

12BY7 
20CP4 
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INDEX OF TUBE TYPES 
For All Section. 

For key to ,y.bols ,ee ,h.et INDEX OF TUBE TYPES 1 

Tube 
Type 

IK3 •••••• 

IN1763 ••• 

IN1764 ••• 

3C45 ••••• 

3CF6 ••••• 

3CS6 •••.• 

311(6 ••••• 

3Df6 ••••• 

5CG8 .•••• 

5CL8-A ••• 

5CQ8 ••••• 

5CZ5 ••••• 

6BR8-A ••• 

6CB6-A ••• 

6a.8-A ••• 

60E4 ••••• 

611(6 ••••• 

6EAB ••••• 

6T8-A •••• 

12AL8 •••• 

12015 •••• 
12CX6 •••• 

1204 ••••• 

12J8 ••••• 

12R5 ••••• 

4-59 

ADDITIONS & REVISIONS 

.o~ .,o~ Sheet Tube Sheet 
~ .:-

.,,16 & Date Type .,,~ & Date 

R 

R 
S 

S 

S 

S 

S 

S 

S 

S 

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. 4-59 17AX4-GT. R DATA. 4·59 

OU11.INE CE-9889 17BQ6-GTB " DATA. 4·59 (On 

TENT. DATA 1. 4·59 17 AX4-GT sheet) 

TENT. DATA 2. 4·59 170E4 •••• " DATA. 4· 59 (On 

CURVES 92CS-9723 & 17AX4·GT .heet) 
92CS-9720 17DQ6·A •• 

.. 
DATA. 4-59 (On back of 

mRVE 92CS·9982 l1AX4-GT .heet) 

TENT. DATA I. 4-59 21CXP4 ••• C TENT. DATA 1. 4-59 

TENT. DATA 2. 4-59 C TENT. DATA 2. 4-59 

CURVES 92CS-9722 & C OU11.INE CE-9910B 

92CS-9721 C RASTER-CUTOFF - RANGE 

mRVE 92CS-9988 OIART 92CS-9911 
See 8130/3CIJ.5 C mRVE 92CJ1-9909 

DATA. 4-59 21DAP4 ••• C TENT. DATA 1. 4-59 

DATA. 4-59 (On 3CF6 2IWP4 •••• C TENT. DATA. 4-59 
sheet) 21WP4-A •• .. TENT. DATA. 4- 59 (On 

DATA. 4-59 (On 3CF6 21WP4 .lIeet) 

sheet) 2IXP4-A •• C TENT. DATA. 4-59 

DATA. 4-59 (On back of 24AUP4 ••• C TENT. DATA 1. 4-59 
3CF6 .heet) C TENT. DATA 2. 4-59 

DATA. 4-59 C RASTER-CUTOFF-RANGE 

DATA. 4-59 (On 5CG8 OIARTS 92CS-9919 " 
sheet) 92CS-9918 

DATA. 4-59 (0. 5CG8 C OUn-INE CE-9917B 
sheet) C mRVE 92CJ1-9352 

DATA. 4-59 (On back of 2020 .•••• P TENT. DATA 1. 4-59 
SCG8 sheet) P TENT. DATA 2. 4-59 

TENT. DATA. 4-59 P mRVE 920.-8641 

TENT. DATA. 4-59 P mRVE 92CJ1-8640 

CURVE 92CJ1-9854 5551-A ••• F TENT. DATA 1. 4-59 

TENT. DATA I. 4-59 F TENT. DATA 2. 4-59 

TENT. DATA 2. 4-59 F TENT. DATA 3. 4-59 

TENT. DATA. 4-59 F RATING OIARTS 92CS-
CURVE 92CS-9884 9695 & 92CS-9698 

TENT. DATA. 4-59 F RATING OIART 92CJ1-9692 

CURVE 92CM-9851RI 5552-A ••• F TENT. DATA 1. 4-59 

TENT. DATA. 4-59 F TENT. DATA 2. 4-59 

CURVE 92CJ1-9866 F OU11.INE CE-9772RlA 

CURVE 92CJ1-9867 F RATING OIART 9201-9710 

TENT. DATA I. 4-59 5553-B ••• F TENT. DATA 1. 4-59 
TENT. DATA 2. 4-59 F TENT. DATA 2. 4-59 

mRVE 9201-9611Rl F Oun.INE CE- 98 38RIA 

TENT. DATA. 4-59 F RATING OIART 92CJ1-9822 

CURVE 9201-9432 F RATING OIARTS 92CS-

CURVE 92CJ1-9423 9825 " 92CS-9824 
TENT. DATA. 4-59 5642 ••••• D TENT. DATA. 4-59 
TENT. DATA. 4-59 5686 ••••• D TENT. DATA 1. 4-59 
TENT. DATA. 4-59 D TENT. DATA 2. 4-59 
TENT. DATA. 4-59 5687. •••. D TENT. DATA. 4-59 
TENT. DATA. 4-59 5750 ••••. D TENT. DATA 1. 4-59 

D TENT. DATA 2. 4-59 

ELECTRON TUBE DIVISION 
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Supplementary 

INDEX OF TUBE TYPES 
For All Sections 

For .,y to syabol. s •• • h •• t INDEX OF TUBE TYPES 1 

ADDIYIONS & REVISIONS 

Tube 0'" Sheet Tube .... cf Sheet ,;:. 
Type "e. I Date Type ;;- & Date 

":i ... " 

5822-A •.. r TENT. DATA 1. 4- 59 7199 ••... R TENT. DATA I. 4-59 
r TENT. DATA 2. 4- 59 R TENT. DATA 2. 4-59 
r OUTI.INE • NOTES CE- R IlJRVE 9201-9104 

9172R18 & RATING R IlJRVES 92CS-9102 • 
CHART 92CS-9821 92CS-9703 

6130/3C45 F DATA I. 4-59 7263 ••... P TENT. DATA I. 4-59 
F DATA 2. 4-59 P TENT. DATA 2. 4- 59 

7025 .•.•• R TENT. DATA. 4-59 P TENT. DATA 3. 4- 59 
R CURVE 9201-6819 P IlJRVE 9201-9505 

1038 ...•• P DATA I. 4-59 P IlJRVE 9201-9499 

P DATA 2. 4-59 P CURVE 92CS-9493 

DILETIONS 

Tube .... cf Sheet Tube .... cf Sheet 
Type ;;- I Date Type i' I Date ... " ":i 

17BWP4 ..• C DATA. 9-58 5553 .••.. r TENT. DATA. 5-46 

5551. •••• F TENT. DATA. 5-46 5822 ••.•• r TENT. DATA. 2-52 
5552 .•.•. r DATA. 3-51 

DISCONTINUID TYPII 

The following types have been discoati ••• d. To indicate thi. fact 

fo.r your future refereDce plea.e place a lar •• clot (.) after each of the 

types in. the -Tube Typ.- colu •• of the Index 01 tube Types .heets. 

lLC5 11811'4 5553 
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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 TubeDistributor. 
A 1 ist of RCA Tube Distributors in your local ity will 
gladly be s~ppl ied 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 suppl ied such information by an RCA Equip­
ment Sales representative, who may be reached at the 
following RCA Equipment Sales Offices: 

4--56 

(East) 744 Broad Street 
Newark 1, New Jersey 
Humboldt 5-3900 

(Central) Suite 1181 
Merchand i se Mart PI aza 
Chicago 54, Illinois 
Whitehall 4-2900 

(West) 6355 E. Washington Elvd. 
Los Angeles 22, Cal ifornia 
Raymond 3-8361 

EXPORT 

RCA International Division 
Tube Department 

Radio Corporation of America 
30 Rockefeller Plaza 

New York 20, N.Y. (U.S.A.) 

4- I nd i cates a change. 

TUIE DIVISION 
IADIO COII'C)IAT,ON OF AMEIICA, HAlllSON, HEW JElsey 
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RCA PREFERRED TUBE TYPES 
FOR NEW EQUIPMENT DESIGN 

Th i 5 list of Preferred Tube Types is p resented to ass i st 

equipment manufacturers informulating their plans for future 

production of electronic equipment. It is based on a care­
ful survey of the needs of the engineering and manufacturing 
f i el ds. 

The soundness of the Preferred Tube Program, fi rst intro­

duced by RCA in January, 1940, has been proven with the pass­

i n9 years. 

By using Preferred Tube Types, electronic-equipment 
manufacturers can reduce manufacturing costs for the fol low­
I n9 reasons: 

I. LOWER INITIAL 

COST OF TUBES 

2. MORE PROFIT 

THROUGH BETTER 

DEL I VER I ES 

3. IMPROVED QUALITY 

OF PRODUCT FROM 

LONGER PRODUC-

TION RUU 

~. STUDARDI ZATIU 

OF FEWER TUBE 

TYPES 

5. CUSTOMER 

SATISFACTION 

a. Wecanmanufacturemoreefficient­

Iy for stock. 

I I a. 

b. Our production rate on preferred 
types is more uniform because of 
sma! ter demand for .other types. 

!" 
1 

a. 

b. 

!" 

Fewer tube types mean better de-
1 iveries and insure continuous 
production of electronic eouip­
mente 

Tube operator acqu ires mo re sk i II 
working on one type for a con­
siderable length of time. 

Such ski II results in better 

quality which means less cost to 
equipment manufacturers on their 
production I ine because of fewer 
stoppages. 

Permits standardizing fewer ac­
cessory parts, such as capacitors, 
resistors, etc. 

Results in purchasing and stock­
ing economies. 

Pu rchase rs of elect ron i c equ i p­
m!,nt equi pped with Preferred Type 

Tubes wi I I have greater sat is­
fact i on, we be I i eve, because 
these fast-moving types can be 
regularly stocked and wi II, there­
fore, be easier to obtain for 
renewal purposes. 

Tilis I ist, of course, is subject to change resulting 
from technological advances in tube desigh and appl ication. 
When such changes become necessary, they wi II be incorporated 
in revised issues of this list. 

JAN. 4, 1954 TUBE DEPARTMENT 
IADIO COlPOIATION OF AMEiICA. HAlliSON. NEW JEISEY 
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RCA PREFERRED TUBE TYPES 

VACUUM TYPES FOR RF AND AF POWER APPLICATIONS 

ralues sho,,", are Un.odulated CZass C aatings 

.101" Continuous C/?lIl1e1"cial Sen.licp. 

TYPE CLASS 
MAXIMUM I "PUT POWER vs FREO\JEMCY U"ITS 

1.6 I 7.5 I 15 I 25 I sol 75 Me 

,,63- Beam 15 15 15 15 15 15 watts 
2E24- Beam 3C 30 30 ;0 30 30 watts 
2E26- Be ... 30 30 30 30 30 30 wafts 
832-A- 8eam" )6 )6 36 36 )6 )6 watts 

807"' Beam 60 60 60 60 50 40 watts 
6146- Be ... 67.5 67.5 67.5 67.5 67.5 63 watts 
82~a- Beam" 120 120 120 120 120 120 watts 
812-A- Triode 175 175 175 175 160 1)0 watts 

8ll-A- Triode 175 175 175 175 160 130 watts 
8005- Triode 240 240 240 240 195 - watts 
4Xl50A Tetrode 250 250 250 250 250 250 watts 
813- Beam )60 360 )60 360 300 - watts 

6161 Triode 400 400 400 400 400 400 watts 
8000- Triode 500 500 500 500 400 )00 watts 
4-125A1 

4021 Tetrode 500 500 500 500 500 500 watts 

5796 Triode 1.5 1.5 1.5 1.5 1.5 1.5 kw 
833-A- Triode 1.8 1.8 1.B 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 B.7 B.7 B.7 B.'" 7.'iI' kw 

889~A Triode 16 16 16 16 12 9.6 kw 
6166 Tetrode 18 IB IB 18 17.Bt 17.7t kw 
892 Triode 3D 22.5 17 - - - kw 

5771 Triode 67.5 60 60 60 45 - kw 

5671 Triode 100 100 90 BO - - kw 

5170 Triode 150 150 150 135 - - kw 

D Twin Type _ Input values per tube for puSh-pull operation. 

• Type may be operS'ted at higher ratings in Intermittent commercial and 
Amateur Service lICAS) 85 given in publ ished data for each type. 

* For Television Picture Service over the range of 511. Me. to"211S Me., the 
ccs maximum rated input power is 6.5 kw. 

t For Television Picture Ser ... ice over the range of 511. Me. to 216 Mc., the 
ccs maximum rated input power is 22 kw. 

THYRATRONS 

./hl 
672-A 
2050 

6012 

IGNITRONS 

5551 
5552 
5553 
5822 

RECTIFIERS· 

2X2-A 
3B2B 
5R4-GY 
67) 

B57-B 
B66-A 
B6~B 

BOOB 

• For additional vacuum-type rectifiers, see listingof types for Receiver 
Appl ications. 

JAN. 4, 1954 
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RCA PREFERRED TUBE TYPES 
Miniature Typu are .hown in italics 

VACUUM TYPES fOR RF AND AF POWER APPLICATIONS' (Cont'd) 

UNITS 

Me 

watts 
watts 
watts 
watts 

watts 
watts 
watts 
watts 

watts 
watts 
watts 
watts 

watts 
watts 

watts 

kw 
kw 
kw 
kw 

kw 
kw 
kw 

kw 
kw 
kw 

Values shown are JrII!.oa'Utated Ctass C Ratings 

110 

15 
30 
30 
36 
-
56 

120 
-
-
-

250 
-

400 
-

500 

1.5 
-

2.5 
7.3* 

-
17.2t 

-
-
-
-

fol" Continu.ous COlule.,.ciat Se1"vice 

MAXIMUM INPUT POWER .s FREQUENCY 
CLASS 

175 220 ~50 900 

15 - - - Be ... 
20 - - - Be ... 
20 - - - Be ... 
36 34 - - Beam" 

- - - - Beam 
47 - - - Be ... 

120 114 - - Beam" 
- - - - Triode 

- - - - Triode 
- - - - Triode 

250 250 250 - Tetrode 
- - - - Beam 

400 400 400 400 Triode 
- - - - Triode 

470 390 - - Tetrode 

1.5 - - - Triode 

- - - - Triode 
2.5 2.5 2.5 2.5 Tetrode 
6.1* 4.5* - - Triode 

- - - - Triode 
16.5t 16 - - Tetrode 

- - - - Triode 

- - - - Triode 
- - - - Triode 
- - - - Triode 

SMALL TYPES FOR INDUSTRIAL AND 
COMMUNICATION SERVICES 

HOME ENTERTAINMENT TYPES VACUUM TYPES FOR TYPES FOR 
REauLATOR OF SPECIAL INTEREST" CRITICAL APPLICATIONS 

SERVICE 

6Al6 6L&-G 1620 oA~ 

6AQ6 6SC7 
5690 } 

os. 
6BJ6 6SL7-GT 5691 "Spec i a 1 Red II 565' 
6C4 12U,,· 5692 Types 6080 

5693 
5879 

* Also see types for AM, FM, a. TV Receivers • 

... Tapped heater, tor 6.3-volt or 12.6-volt operation. 

TYPE 

5763-
2E24-
2E26-
832-A-

8O~ 
6146-
829--a-
812-A-

811-A-
800S-
4X15OA 
813-

6161 
8000-
4-125A1 

4021 

5786 

83rA-
61Bl 
5762 

889R--A 
6166 
892 

5771 
5671 
5770 

&LOW 
DISCHARGE 

TRIODE 

58~3 

JAN. 4, 1954 TUBE DEPARTMENT 
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RCA PREFERRED TUIE TYPES 

TYPES FOR AM AND FM BROADCAST RECEIVER APPLICATIONS 

RECTI FI EIS 
AMPLifiERS, OSCILLATORS, • MIlERS 

••• COIYUTERS Yrlod •• 'Intocla. 
DIODE 

DETECTORS With SUr, •••• te With 
Twin Dlod •• Cutoff Cutoff 01 ••• 

,R5 ,U4 ,14 ,U5 

5U4-G 6BE6 6AY6 6AU6 6BA6 
5YrGT 6Z8 6CB6 

6AL5 
614 

35'4 12BE6 J2AU,· 12AY6 I.BA6 

TYPES FOR TELEVISION RECEIVER APPLICATIONS 

AMPLifiERS 
IF 

TUIU IF Vld •• Audio D,flectlon 
UFLECTIOI 

TUIU 
DICILLATDRS 

6AF4· 6AU6 6AU6 6AQ5 6S4 6SN7-GT 
6BIh-A· 6Brn-A 6CL6 6AY6 6BQ6-GT 
6J6 6CB6 6KEHiT 6COS-G 
618 6V6-GT 6W6-GT 

12AU,· 
1.288,,· 

RECTI F I EIS 

Mllh- Low-
DAMPER COITIDL 

,.1 ta •• V.I ta •• TUIE CIICUIT" 

l Br GT 5U4-G 6AX4-GT 6AU6 
6W4-GT 6SN7-GT 

laAU,· 

uS8,' 

For UHF • 

.. Tapped heater. for 6.3-volt or 12.6-volt operation • 

• Including synchronizing functions. AGe. etc. 

OUTPUT 
MPLIFIEU 

3S4 
3'4 
6AQ5 
6KEHiT 
6VEHiT 

35C5 
50C5 

IOUID • 

"DEO 
DETECTDI 

6AL5 

JAN. 4, 1954 
TUBE DEPARTMENT 
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RCA PREFERRED TUBE TYPES 
Minillture Types are ShOIPR in italics 

C - R OSCILLOGRAPH TYPES 

PI P7 PII P" PII 
SCREEI SCREER SCREER SCREER SCREER 

2BPl 2BPll 

3JP7" 
3KPll 

3JP1" 

3RPl " " 5ABPl 5ABP7 5ABPll" 
5FP7-A 5FP14 

5UPl 5UP7 5UPll 
5WPllt 

5ZP16· 
1MP7 7MP14 
10KP7 
12SP7 
16ADP7 

+ Transcriber Type • Flying-Spot Type 

... Post-Deflect ion Accelerator Type 

PHOTOTUBES 

SU8LE-U_1T MULTIPLIER 

S I n S~ 

Response R.lponul Re.pon.e 

lP40 lP39 931 A 
921 5819 
922 6199 
927 

CAMERA AND TV STUDIO TYPES 

5820 
6198 
2F21 

Image Orthicon 

Vidicono 

Monoscope 

o Industrial Type 

JAN. 4, 1954 TUBE DEPARTMENT RCA PREFERRED 
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RCA TUBE TYPES NOT RECOMMENDED 
FOR NEW EQUIPMENT DESIGN 

Certain tube types should be avoided in the design of 
ne1tJ equipment because they are approaching' obsolescence 

or have l imi ted 0 r d",indl ing demand. Such RCA types are 
listed belo", for the benefit of equipment designers. 

OZ4-G 
1A5-GT 
1C5-GT 
108-GT 
1G6-GT 
1LA4 
1Q5-GT 
lS4 
1T5-GT 
1-v 
5T4 
5W4-GT 
5X4-G 
5Y3-G 
5Y4-G 
5Z3 
6A3 
6A7 
6A8 

10-Y 
203-A 
207 
211 
217-C 
800 

2AP1-A 
3AP1-A 
3KP4 
5BP1-A 

JAN. 4, 1954 

RECEIVING TUBE TYPES 

6A8-G 6K7-G 12A8-GT 
6AS-GT 6K7-GT 12AH7-GT 
6AB5/6N5 6N7 12J5-GT 
6A87 6Q7 12J7-GT 
6AC5-GT 6Q7-GT 12K7-GT 
6AF6-G 6R7 12Q7-GT 
688 6S7 12SK7-GT 
6C6 6SA7-GT 1488 
6C8-G 6SB7-Y 14C5 
606 6SF7 14H7 
6F5 6SK7-GT 24-A 
6F5-GT 6SQ7-GT 25A6 
6F6-G 6SS7 25W4-GT 
6F7 6ST7 25Z5 
6G6-G 6Sn 25Z6 
6H6-GT 6U5 26 
6J7-GT 6U7-G 27 
6J8-G 6X5 35Z4-GT 
6K7 7E7 41 

TRANSMITTING TUBE TYPES 

801-A 842 861 
803 843 862-A 
804 846 865 
830-B 849 893-A 
838 851 893A-R 
841 860 898-A 

CATHODE-RAY TUBE TYPES 

10FP4-A 
12 KP4-A 
14CP4 
160P4-A 

16KP4 
16 LP4-A 
16RP4 

16TP4 
16WP4-A 
902-A 

(continued on next page) 

l\I8E DEPARTMENT 
IADIO COIPOIATION Of AMlIICA, HAlIISON. NEW JEllEY 

42 
43 
45 
47 
56 
57 
58 
70L7-GT 
71-A 
75 
76 
77 
78 
80 
83-v 
84/6Z4 
117N7-GT 
117P7-GT 
117Z6-GT 

1619 
1623 
1624 
1626 
8012-A 

905-A 
908-A 
913 

TYPES NOT 
RECOM. 



RCA TUBE TYPES NOT RECOMMENDED 
FOR NEW EQUIPMENT DESIGN 

PHOTOTUBES 

923 924 

2A4-G 
2C21/1642 
2C22 

JAN. 4. 1954 

MISCELLANEOUS 

2V3-G 
559 
864 

TUBE DEPARTMENT 

THYRATRONS 

629 885 

874 
878 

1634 

IADIO eoRPOIATION OP .we.ICA, HAlllSON, NEW JEtSEY 

TYPES NOT 
RECOM. 



INTERCHANGEABILITY LIST 

POWER TUBES, RECTIFIER TUBES, THYRATRONS, 
IGNITRONS, VOLTAGE REGULATORS, PHOTOTUBES, 

CATHODE-RAY TUBES, AND SPECIAL TYPES 

Direct Replacement Types' 

Type to be Replace by Type to be Replace by 
Replaced RCA Type Replaced RCA Type 

OA3/VR75 OA3 RK-25B 802 
OC3/VR105 OC3 CE-28 (A-D) 928 
OD3IVR150 OD3 RK-28 803 
CE-l(A-D) 868,918 RK28A 803 
1P;32 927 CE-29(A-D) 929,lP;39 

2APl 2AP1-A CE-30(A-D) 930,lP40 
2B4 885 CE-30V 925 
ML-381 2C39-A RK-30 800 
3X100All 2C39-A FG--32 5558 
ZP572 2C39-A CE-34 934 

2X2/879 2X2-A RK-39 807 
3--5OG2 834 CE-41 921 
3APl 3AP1-A C£-42 922 
3BPl 3BP1-A RK-44 837 
3C45 6130/3C45 RK--47 814 

3D22 3022-A UH-50 834 
4D21 4-125A14D21 R51A 927 
4-250A 4-250A/5D22 CE-55 924 
4-400A 4-250A/5D22 FG--57 5559 
5BPl 5BP1-A RK-57 805 

5CPl 5CP1-A RK-58 838 
5CP7 5CP7-A CE-59 5581 
5D22 4-250A/5022 R59A 868,918 
5FP7 5FP7-A R60A 920 
5HP1-A 5BP1-A- HY-611807 807 

7BP7 7BP7-A R61A 930 
PJ-8 5556 CE-64 5583 
G9 868 FG-67 5728/FG-67 
BW-ll 834 VR75-30 OA3 
CE-llV (A-D) 917 FG--95 5560 

RK-ll 1623 CE-98 5582 
12DP7 12DP7-A FG--l04 5561 
FG--17 5557 VR105-30 OC3 
CE-20 927 HF120 211 
RK-20A 804 VR15G--30 OD3 

CE-21(A-0) 920 WT-21G--OOO1 2021 
CE-23 (A-D) 923 WT-210-0003 884 
PJ-23 868 WT-210-0004 2050 
C[-25 (A-O) 927 WT - 210-0006 6H6 
RK-25 802 WT -210-0008 866-A 

" IlCA types are direct replacements under all circumstances. 

• Direct replacement. except in high-altitude service. 

4-56 
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INTERCHANGEABILITY LIST 

Direct Replacement Types* (Cont'd) 

TYp~- to be Replace by Type to be Replace by 
Replaced RCA Type Replaced RCA Type 

Wf,21:0-0009 84/6Z4 Wf-210-0084 6N7-GT 
Wf-21O-0011 OC3 Wf-210-0085 50B5 
Wf":210-0012 80 Wf-210-0086 833-A 
Wf~2-1Q-0013 5Z3 Wf-210-0087 5K8-GT 
Wf-210-0015 5557 Wf-210-0088 6J5-GT 

Wf-210-0018 003 Wf-210-0089 6G6-G 
Wf-210-0019 83 Wf-210-0090 6C6 
Wf -210-0021 6X5 Wf-210-0091 OM-G 

. Wf-21O-0025 117Z6-GT 211-0 211 
. Wf-210-0027 872-A FG-235A 5552 
Wf':'210-0028 3Q5-GT FG-238B 5555 
Wf-210-0029 6C5 242A 211 
Wf-210-0031 902-A 242B 211 
Wf-210-0037 117L7-GTI Wf-245 884 

117M7-GT Wf-246 2050 

Wf-210-0038 172 FG-258A 5553 
Wf-210-0040 6X4 FG-259B 5554 
Wf-210-0042 5Y3-GT Wf-261 6H6 
Wf-210-0044 57.5-A WE-261A 835 
Wf-210-0045 892 Wf-262 866-A 

Wf-210-0048 5U4-G Wf-263 6Z4 
. Wf-210-0052 2AP1-A Wf-269 OC3 
Wf-210-0053 3AP1-A Wf-270 80 
Wf-210-0056 5559 Wf-270X 5Z3 
Wf-210-0057 5560 FG-271 5551 

Wf-210-0058 676 Wf-272 5557 
Wf-210-0060 OZ4 WE-274B 5R4-GY 
Wf-210-0061 117N7-GT Wf-294 003 
wr-210-0062 5557 WE-295A 203-A 
Wf-210-0069 5557 Wf-301 83 

Wf-210-0070 5550 UE-303A 203-A 
Wf-210-0071 5551 WE-3048 834 
Wf-21q...;OO72 5552 F-307A 207 
Wf-210-0073 5553 Wf-308 6X5-GT 
Wf -210-0074 105 CE-309 5557 
Wf-210-0078 172 CE-311 3C23 
Wf-210-0079 105 UE-311 211 
Wf-210-0081 6SJ7 UE-311C 835 
Wf-210-0082 6V6 UE-317C 217-C 
Wf-210-0083 7K7 WE-322A 803 

• RCA types are direct replacements under all circumstances. 
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INTERCHANGEABILITY LIST 

Direct Replacement Types' (Cont'd) 

Type to be Replace by Type to be ·Repl ace by 
Replaced RCA Type Replaced RCA Type 

WE-350A 807 872 872-A 
375-A 575-A 872-A/872 872-A 
WT-377 117Z6-GT F-872B B72-A 
ML-381 2C39-A 879 2X2-A 
WT-389 3Q5-GT 889 889-A 

WT-390 6C5 893 89;}-A 
FJ-401 lP29 902 902-A 
WE-403A 6AK5 UE-905 805 
GL-415 5550 905 905-A 
GL-451 8020 906-Pl 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-Pl 5BP1-A 
WL-679 5554 1811-Pl 7CPl 
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-6.7· 
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 4E27/8901 
832 832-A 8016 lB{~Gl: 

833 83;}-A WTT-l00 6Xl1 
C-833 833-A WTT-l02 5Y;}-GT 
UH-50 834 WTT-103 6H6 -

857 857-B WTT-l04 575-A 

862 862-A WTT-105 892 

866 866-A WTT-ll1 5559 
866-Al866 866-A WTT-112 5560 .. 
869-A 869-B WTT-113 676 

• RCA types are direct replacements under all circumstances. 
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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 

WTT-114 OZ4 WTT-l27 8.3.3-A 
WTT-115 117N7-GT WTT-128 6K8-GT 
WTT-117 5557 WTT-"129 6J5-GT 
WTT-118 105 WTT-l.30 6G6-G 
WTT-119 172 WTT-l.31 6C6 
WTT-122 6SJ7 WTT-l.32 OA4-G 
WTT-12.3 6V6 WTT-l.35 5U4-G 
WTT-124 7K7 WTT-l.36 2AP1-A 
WTT-125 6N7-GT WTT-l.37 .3AP1-A 
WTT-126 5085 WTT-l.39 172 

Similar Typed 

Type to be Similar Type to be Similar 
Replaced RCA Type Replaced RCA Type 

CE-1V(A-0) 9.30.1P40 4X150G 4X150A 
CE-2(A-0) 917.919 CE5(A-0) 927 
2B22 559 5C24 BOOO 
2C.38 2C.39-A 5024 4-250Al5022 
2E25 2E24 6022 4X500A 

2E.30 5618 WT-6 616 
.3B27 8.36 7C20 576217C24 
.3B28 866-A 7C25 576217C24 
.3C21 8.38 7C27 576217C24 
.3C24 162.3 HV-12 806 

.3-25A.3 809 RK-12 809 

.3-50A4 811-A CE-l.3 868 

.3-75A.3 8005 CE-l.3V 917 

.3-250A4 806 G-15F 927 

.3-450A4 8.3.3-A HV-18 806 

.3-1000A2 8000 FV-20 8000 

.3-1000A4 810 T-20 162.3 

.3X2500A.3 576217C24 TV-20 810 
4C21 211 TZ-20 809 
4C22 8005 PJ-21 5556 

* RCA types are direct replacements under all circumstances. 

II RCA types are not directly interchangeable with the types to 
be replaced because of mechanical and/or electrical dltter-
ences. For more informat ion as to degree of' interchange-
ability, refer to respective tube data. 

4-56 iNTERCHANGEABiliTY 2 
RADIO COIPOIATION 0' AMElleA. MAlliSON. NEW .IIISIY 



INTERCHANGEABILITY LIST 

Simi lar Typesi! (Cont'd) 

Type to be Simi lar Type to be Similar 
Replaced RCA Type Replaced RCA Type 

CE-22 (A-DJ lP41 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 B09 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-DJ 927 R71A 930,lP40 
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 lP37 
HY-40Z 811-A HF-l00 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 830-8 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 mechanical and/orelectrical differences. 
For more i-:formationasto degree of interchangeability. refer 
to respective tube data. 
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INTERCHANGEABILITY LIST 

Similar Types' (Cont'd) 

Type to be Simi lar Type to be Similar 
Replaced RCA Type Replaced RCA Type 

150P 803 HK-254 810 
150T 806 W£-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-2oo 806 266B 857-B 
C-201 805 WE-256C 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 lD-Y WE-281A 46 
WE-205E 10-Y T-282A 8000 
WT-210-0007 6L6 WE-284B 845 
WT-210-oo67 3C23 WE-284D 845 
211B 211 WE-287A 5557 
211C 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-3D4A 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-2498 866-A UHllCH 8000 
WE-249A 866-A UE-311T 8003 
WE-249B 866-A UE-311CT 8003 
250TH 810 WE-312A 828 

250TL 806 315A 67.3 
HF-250 8000 319A 872-A 
WE-251A 851 321A 67.3 
WE-252A 842 323B 3C2.3 
HK-253 217-C WE-.339A 807 

iI RCA types are not directly interchangeable with the types to 
be replaced because of mechanical andlor electrical dIffer-
ences. For more informat ion as to degree of interchange-
ability, refer to respective tube data. 
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INTERCHANGEABILITY LIST 

Similar Types~ (Cont'd) 

Type to be Simi lar Type to be Similar 
Replaced RCA Type Replaced 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 B07 WL-741 923 
353A 872-A T-756 809 
HK-354C 806 UE-812H 8005 
HK-3540 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 10 FP4-A 
WE-395A 5823 1847 5527 
FJ-405 935 1851 6AC7 

Wt-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 576217C24 5604 889R-A 
WL-481 80 13-A 5606 892 
RH-507 1949 5654 6AK5 
ORJ-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 

• RCA types are not directly interchangeable with the types to 
be rep 1 aced because of mechan i cal and/o reI ect r i cal differences. 
For more informationasto degree of interchangeability. refer 
to respect jve tuDe data. 
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INTERCHANGEABILITY LIST 

S illli lar Types# (Cont'd) 

Type to be Silllilar 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 572617C24 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 4 D2114-125A 
6156 4-250Al5D22 
6333 892 

, RCA types are not directly interchangeaDle with the types to 
be replaced because of meChanical and/ore1ectrical differences. 
For more i nformat i on as to deg ree of i nterchangeaD i 1i ty, refer 
to respect ive 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 (JEIlEC) --and standardized by National 
Electrical Manufacturers Association (NEMA) and Electronic 
Industries Association (EIA) as follows: 

Absolute-Maxi.u. Rating System 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to Bny 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. 

Desiga-CeDter RatiDI Syste. 

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 
characteristics. 

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 "olts plus or .. inull 10 per cent i. accepted 
USA. practice. 
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RATING SYSTEMS 
for Electron Devices 

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 variatioR. equipment-control 
adjustment, load variation. signal variation, and environmental 
conditions. 

Differences Between Systea. 

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

~bsolute-M4%i.u. S,8te.: 

Ratings = [!~}~~I~::t:X] 
device of the 

type rated 

Design-Center SY8te.: 

Ratings = [~n~~~Ye:~ar:~-] _ 
device of the 

type rated 

Design-M4xi.u. Syste.: 

[

Maximum capa_] 
bilities of 

Ratings = any electron -
device of the 

type rated 

[ 

Allow- ] [ Allowance ] anee for for 
electron- -- component 

device and supply 
variations variations 

[ 

Allow- ] 
anee 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 specifled by the tube manufacturer. 

• Types rated according to the ab"olute .,.. .. tem have 
no Identification on their data pages Issued prior to 
April 1, 1942. Sheets Issued after that date carry the 
statement "Maximum Ratings Are Absolute Values" 
preceding the ratings. 
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1'UBE 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 equlpments 
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 doc power lines, 
storage battery with connected charger, and dry 
batteries. ' 

In' the case of a-c or doc 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 Bupplies 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 weU 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 faU 
within ± 10 per cent -of 11 7 volts. Therefore, sat­
isfactory performance from tubes rated ,according to 
the design-center system wilr ordinarily be obtained 

•• Types rated according to the design-center sTstem 
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-wlth-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 
sacrifiee in life will be obtained. 

In the cases of dry-battery supply and rectified a-c 
supply for lA-volt tubes, recommended design prac­
tice is giyen in RMA Standard MS-210. 

RMA Standard MS-210 (Jan. S, 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 o:r resistances in the 
heater or filament circuit should be designed to op-
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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; 
al8.o. moderate voltage fluctuations upward will not 
reduce the life of the cathode to an unsatisfactory 
degree. 

A. 1.4-Volt Battery Tube Types-The ftlament 
power supply lIlay 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 1l1aments of similar tubes across 
a power supply consisting of dry cells in series. 
In . either case. the voltage across each lA-volt 
section of 1l1ament should not exceed 1.6 volts. 
With power-line or storage-battery supply. the 
1l1ament 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 celi (without a 
charger) or 2.2 volts per cell (with a charger). 
the voltage drop across each lA-volt section of 
1l1ament 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 1l1aments in series from dry-battery. 
storage-battery. or power-line sources it may be 
necessary to' use shunting resistors across the 
individual lA-volt sections of filament. 

B. 2.0-Volt Battery Tube Types-The 2.0-volt 
Une o( 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 LiRe 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 cUrrants are design maxi­
mums and should not be exceeded in equipment 
operated at a line voltage of 117 volts. 

B. Storage-Battery Servic&-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 Servic&-The design center volt­
age for "B" batteries is the normal voltage rating 
of the battery block, such as 4 5 Yolts, 90 Yolts, 
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 respe_ctive maxi­
mum values shown in the data for each tube type 
by more than 10%. 
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(continued from preceding page) 

D. Other Considerations 

a. Class A. AmpIUh;rs--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 Ampl11lers--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 di,­
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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(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. neceiving-tube types rated on the 
design-center system are identified in the Ueceiving­
Tube Section either by a large star in the index 
corner of each data page or by the statement "Maxi­
mum Hatings. Are Design-Center Values" preceding 
the ratings on each data page. 

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

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

For certain air-cooled transmitting tubes, two sets 
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(continued from preceding page) 

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

Continuous Commercial Service Is defined as that 
type 'of 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 a,nd 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 llie 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 ~an be 
extremely long depending on the exact nature of the 
service. 
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The choice of tube operating conditions best fitted 
for any particular application should be based on a 
careful consideration of all pertinent factors. 

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

The ratings of rectifier tubes are based on funda­
mental limitations in the operation of the tubes 
themselves, and in general include the following: 
maximum peak inverse plate voltage, maximum 
peak plate current, and maximum d-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 blverse plate voltage on a rec-
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tlfler tube should never exceed the maximum peak 
Inverse plate voltage ratlng 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 rectifler 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 fllter, 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 directlon 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 fllter constants. If 
a large choke is used at the fllter input, the peak 
plate current is not much greater than the load 
current; but it 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 rectifler 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 continuoulily 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 doc 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 su;rge 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 doc value. 

CATHODE-I~.A YTUBES 
The ratings of some cathode-ray tubes are set up on 
the absolute system while others are set up on the 
design-center system. Initially. cathode-ray tubes 
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were all rated according to the absolute system. 
With tl1e 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 
~trect Just ahead of the maxiDium 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 (21) 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. It these are allowed to occur, they may ruin 
the photosurface almost instantly. While phototubes 
in general might be rated on the design-center basis, 
sl,lch 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 IdentUled 
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by a st~tement 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 numberoOf tubes 
of a given type, the values shown for these charac· 
teristics are average values. 

Range of Characteristlcs--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 ot any characteristic from the aver­
age value of that characteristic as shown in the tab­
ulated data tor the type. The exact percentage of 
the variation will be different for different types of 
tubes depending on the design ot 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

JUNE 1. 1943 RCA VICTOR DIVISION RATINGS 7 
IADIO CO.POIATION 0' AMEiICA. H""'SON. NEW JEISE' 



~ 
TUBE RATINGS 

(continued from preceding page) 

nlze the desirablllty of designing equipment so that 
the full range of -the operating characteristics of 
tubes will be utillzed. If this pra,ctice 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 
partlcular services. These typlcat 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 llmltations. In referring to these values 
for transmitting tubes, It should be noted that the 
power output value Is not a rating. It is an approxi­
mate tube output, I.e., tube input minus plate loss. 
Circuit losses must be subtracted from tube output 
In determining useful output. 

naium Point for Electrode Potentlals--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 negativ" 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 VB Ftlament Excitation-If the filament 
of any type for which data are given on a d-c basis 
Is to be operated with an a-c supply, the given grid 
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bias should be Increased by an amount approxi­
mately equal to one half the rated filament voltage 
and be referred to the filameJ}t 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. Hlgh-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 iIi excess of the indicated power by a factor 
of several times. 
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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 ele_vated 
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, thorlated 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 2500·0 (a dazzling white) 
to emit sufficient electrons, a relatively large amount 
of filament power Is required. The operating life of 
these filaments is determined by the rate of tungsten 
evaporation. Their failure, therefore, occurs through 
decreased emission or burn-out. 

Pure-tungsten filaments give best life performance 
when they are operated so as to conserve their emit­
ting capability. They are designed with voltage and 
current ratings In accord with the service expected 
of the particular tube type. However, In applications 
where the normal emission at rated voltage is not 
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required, the fllament 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 fl.lament voltage. When these are known, the 
correct operating fllament voltage for any tungsten­
filament type can be calculated from its fl.lament­
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 fllaments will approximately double their life. 
A reduction of 15 per cent will increase the 1I.lament 
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 fl.lament power, a ftlament starter 
sho1,lld be used so as to increase the voltage gradually 
and to limit the high initial rush of current through 

JUNE I, 1943 RCA VICTOR DIVISION CATHODES 1 
IADIO COlPOtATION' O. AMI!IIC\ HAlIISON. NIW IIISIY 



~ 
TYPES OF CATHODES 
(continued from preceding page) 

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

THORIATED-TUNGSTEN FILAMENTS are now used 
mainly in certain transmitting and special tubes. 
Thoriated-tungsten filaments are made from tung­
sten impregnated with thoria. Due to the presence 
of thorium, these filaments liberate electrons at a 
more moderate temperature of about 1700·C (a 
bright yellow), and are, therefore, much more eco­
nomical of filament power than are pure-tungsten 
filaments. The operating life of thoriated-tungsten 
filaments is ordinarily ended by a decrease in elec­
tron emission. Decreased emission, however, may be 
caused by the accidental application of too high 
filament, screen, or plate voltage. If the over-volt­
age has not been continued for a long time, the ac­
tivity of the filament can often be restored by oper­
ating the filament at its normal voltage for 10 min­
utes or longer without plate, screen, or grid voltage. 
The reactivation process may be accelerated by rais­
ing the filament voltage to not higher than 120 per 
cent of normal value for a few minutes. This reac­
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 tUa-
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ment above it~ 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 16 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 receivi"ng. 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 metalllc base as a source of elec­
tronic emission. The metalllc 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
ducedas much as 6 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 8 
IADIO COIPORATION OF AMElitA, HAIIISON. NEW J,ISE:Y 



~ 
TYPES OF CATHODES 
(continued from preceding page) 

Ing tubel, low-power transmitting tubes, and small 
special tubes. They also find applicatlon 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 transmitUng 

'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 r,ectlfiers 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. 8uch 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 classifled according to the spec­
tral response characteristics of their respective 
photoactive surfaces. The 81 photo surface gives 
high response to red and near infra-red radiation. 
The 82 photosurface is similar to the 81 surface but 
extends somewhat further into the infra-red region. 
The 83 photo surface has a spectral response charac­
teristic which is closest to that of the eye. The 84 
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 FACTOR NOMOGRAPH 

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

The conversion factors obtained from the nomograph are 
appl icable to triodes, tetrodes, pentodes, and beam power 
tubes when the plate 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, AEr, 
AB2, B, or C). 

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

4-56 TUBE DIVISION 
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CONVERSION fACTORS 

between publ ished or measured values (EpUb) and desired val­
ues (Edes ) of operating voltage. The dashed 1 ines on the 
nomograph indicate the correct procedure for determining each 
of these conversion factors when it is desired to reduce the 
operating electrode voltage from 250 to 200 volts. 

EXAMPLE 
Publ ished characteristics for a typical pentode are 1 ist­

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

Published Conversion Desired 

Val"e Factor Val"e 

Plate Voltage. 250 O.B 200 volts 

Grid-No.2 Voltage. 250 O.B 200 volts 

Grid-No. I Voltage. -15 O.B -12 volts 

Plate Current • .. 30 0.72 21.6 ma 

Grid-No.2 Current • 6 0.72 4.3 ma 

Plate Resistance I Approx. I. 0.13 ).12 0.15 megotvn 

Transconductance. 2000 0.89 1700 iJrilos 

Load Res i stance • 10000 1.12 11200 ohms 

Total Hant'Dnic 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 2.01. the accuracy be­
comes considerably reduced and the results obtained can serve 
only as a rough approximation. 

It shoul d be noted that th i s 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. Secondaryemis­
sionmayoccur in conventional tetrodes at low plate voltages. 
For such tubes, therefore, the use of conversion factors 
should be 1 imited to regions of the plate characteristic in 
which theplate voltage is greater than the grid-No.2 voltage. 
For beam power tubes, the regions of both low plate currents 
and low plate voltages should also be avoi·ded. 
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~ 
OUTLINES - Glass Tubes 

SUBMINIATURE--Flexible Lead Type 

IJETEC No.3-II 

Measured from bulb seat to bUlb-top line as determined by a ring gauge 
of 0.210· ± o.oap r.o. 

MAY 1, 1955 TUBE DIVISION 
OUTLINES 1 
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~ 
OUTLINES - Glass Tubes 

SUBMINIATURE--Sub-Minar S-Pin Base Type 

SMALL-BUTTON SUB-MINAR 

1 J ETEC No.3-51 

.• Measured from base seat to bulb-top 1 ine as determined by a ring gauge 
of 0.210· ::t O.DOP I. D. 

MAY 1. 1955 
lUBE DIVISION 

OUTll NES 1 
IADIO COII'OIATIOH 0' AMElleA. MAlliSON, NEW JEnEY 
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~ 
OUTLINES- Glass Tubes 

ACOR"--Radial 5-Pin Base Type 

I JETEC No.4-q 

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

TUBE DIVISION 
OUTLINES 2 
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~ 
OUTLINES - Glass Tubes 

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

• + 003" 
.031 -:002" 01.60. 

031" +.003" 
. -.002' 

I JETEC No.4-3 I 

For additional sock.t d.sign information. 
s •• back of "Outlin.s 3" sh •• t 

TUBE DIVISION 
IAOIO COIPOlATION 0' AM'IICA. HAI.ISON. NfW JflS£Y 

OUTLINES 2 



~ 
OUTLINES-Glass Tubes 

ACORN--Radial 7-Pin Base Type 

I JETEC No.4-21 

For additional socket design information. 
see back of this sheet 

MAY 1, 1955 
TUIE DIVISION 
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OUTLINES-Gla.ss Tubes 

ACORN TYPES 

MAXIMUM PIN AND TERMINAL 
VARIATIONS AT SOCKET CLIPS 
AND TERMINAL CONNECTORS 

ESSENTIAL DIMENSIONS 
FOR SOCKET DESIGN 

PLATE ~.l51·MAX. DIA. 

TERMINAL '~'-----T 

3V32" 

-.Il--~l 
'j5:=ll=li~~2 2~2 

MAX. 

GRID HRI~· ' MA~. 
TERMINAL 

. --------

. .151" MAX. DIA. 

Reference Pin (R) 
Base TyfJe 

Radial 5-Pi n •••••• 
Pin No.' 

5 
Radial 5-Pin with End Tenminals. 
Radial 7-Pin •••••••••• 

5 
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
catethemaximum variations which socket clips and terminal 

connectors should accommodate. 

The clear area for pin position R is narrower than the 
others because pin poslt.ion, R IS used as a reference for 

the other pins. 

Sockets should be designed so that the maximum diametric 
clearance between socket eli ps is never less than 0.850". 

• For pin numbering of each or these bases. see respective Dimensional 
Out 11 ne on preced I n9 pages. 

MAY 1, 1955 
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OUTLINES -Glass Tubes 

MINIATURE--Miniature 7-Pin Base Types 

SMALL-BUTTON 
MINIATURE 7-piN 

I J ET Ee No. 5- I I 1 J ETEe No.5-21 

SMALL-BUTTON 
MINIATURE 7-p'IN 

I J ETEe No.5-31 

• Measured from base seat to bulb-top 1 ine as determined by ring gauge of 
7/16" I. D. 

MAY 1, 1955 
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QUTLINES- Glass Tubes 

MINIATURE--Noval 9-Pin Base Types 

I JETEC No.6-II 

7t8 MAX. 

SMALL-BUTTON NOVAL 
9-PIN 

1 J ETEC NO.6-31 

1 JETEC No.6-2 1 

.SKIRTED MINIATllRE)7 

Va MAX. /'" 

"LI-
MAl]XOZ"w:." T6"2 

tVa 

LJ 
SMALL-BUTTON NOVAL 

9-PIN 

IJETEC No.6-71 

* Measured from base seat to bulb-top line as determined by ring gauge of 
7/16" I. D. 

MAY 1, 1955 
lUlE DI\I1SION 

QUTLI NES 4 

RADIO COlPOl:ATION 0' AMI!lICA, HAlllSON, NI!W JI!ISEY 



Fig. I 

~ 
OUTLINES-Gla.ss Tubes 

GLASS OCTAL--Octal Base Types 
with T9 Bulbs 

Fig.2 Fig.3 

OUTLINE DIMENSION 

JETEC No. A B 
Max. Max. 

Fi g. I Fig.2 Fig.3 INCHES INCHES 

- 9-1 - 1-3/4' 2-5/16 
- 9-7 - 2-1/2 ~1I16 

9-41 9-11 9-12 2-3/4 ~5/16 

- 9-13 - 2-13/16 ~3/8 

- 9-15 - 2-718 ~7I16 

- 9-33 - ~1/4 3-13/16 

IJETEC No.9-171 I JETEC No.9-lSi 

* For electron-ray tubes, the seated height ;s 1-11/16" + 1/16"-1/14-. 

MAY 1, 1955 TUBE DIVISION QUlli NES 5 
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~ 
OUTLINES-Gla.ss Tubes 

GLASS OCTAL--Octal Base Types 
with T9 Bulbs 

3" SKIRTED 

[~:B/TJMINIATURE 

9 N 

T9 3 ~6 

5" MAX. 

ill ~,,,,;j ,.,ic," .. ,,,,-
MAX. SHELL OCTAL 

I JETEC No.9-231 

I JETEC No. None I 

l"""""'P "'''''' 
T,-/T~""I 

3 1'32 7 N 

5 " 3 '8 
± "32 MAX. 

~~ J 19/3;MAx.b \ 
SHORT 

INTERMEDIATE­
SHELL OCTAL 

WITH EXTERNAL 
BARRIERS 

I J ETEC No. None I 

T9 

I " 
41'16 
MAX. 

I JETEC No.9 51 1 

MAY 1. 1955 
TUllE DIVISION 
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~ 
OUTLINES-Glass Tubes 

GLASS OCTAL--Octal Base Types 
with TI2 Bulbs 

Tl2 
311~6' 

MAX. 

SHORT 
JUt.480-
SHELL 
OCTAL r----IJ ~i 

L ",~,~ I 32j 
MAX. 

IJETEC No. Nonel I JETEC No. None I 

SHORT 
JUMBO­
SHELL 
OCTAL 

IJETEC No. Nonel 

MAY 1, 1955 

(JETEC No. Nonel 

TUBE DIVISION 
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QUTLINES-Gla.ss Tubes 

GLASS OCTAL--Octal Base Types 
with ST Bulbs 

I JETEC 

IJETEC No. 16-31 IJETEC No. 16-51 

MAY 1, 1955 lUBE DIVISION QUTLI NES 6 
IADIO COIPORATION OF AMEIICA, HAIIISON. NEW JUS!Y 



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

! JETEC No.9-32! ! JETEC No.9-301 

I JETEC NO.9-3i) 

MAY 1, 1955 TUBE DIVISION QUTLI NE.S 7 
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~ 
OUTLINES -Glass Tubes 

SMALL ~-PIN. SMALL 5-PIH. 
SMALL 6-PIH. & SMALL 7-PIN BASE TYPES 

( J ETEC No.9-26 ( 

STI2 32!!/3~ 

% lIe" 

f I 4 1~3; 

1----<~ "" 

~-~S~MALL-SHELL 
SMALL 4-,5-,8-,7-PIN 

I JETEC No.12-6( 

MAY 1, 1955 
TI& DIVISION 

(JETEC No. 12-5 ( 

43/ 1; 

STI2 

J
%~" 41~16' 

MAX. 

>-----( 

'--......... 
SMALL-SHELL 

SMALL4-.5-,6-,7-PIN 

IJETEC No. 12-21 

QUTLI NES 7 

IADIO (OR POtATION OF AMEIICA, HAlIISON. NEW JERSey 



~ 
OUTLINES- Gla.ss Tubes 

SMALL q-PIN. SMALL 5-PIN. 
SMALL 6-PIN. & MEDIUM 7-PIN BASE TYPES 

STl4 
- 5/16 J :~~ I • 

51132 

MAX. 

L.." ...... T":M=E""D,!IUM - SHELL 
SMALL 4-.~-.6-PIN 

OR 

MEDIUM-SHELL 
SMALL 4 -, 5-PIN 

MEDIUM - SHELL 
MEDIUM 7-PIN 

1 JETEC No.14-11 1 JETEC No.14-21 

MAY 1, 1955 

4 9/,; 

± ~I; 
SJ Ie 

J 
'-o;::;o""""E'1Mr.'i"ED""lrtUM - SHEL L 

SMALL bl'l~-,6-PIN 

MEDIUM -SHELL 
MEDIUM 7-PIN 

IJETEC No. 16-1 I 

TUBE DIVISION 
RADIO COIPORATION Of AMERICA, HARRISON, NEW JERSEY 
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~ 
OUTLINES-Metal Tubes 

For correlation of 

TUBE TYPE, ENVELOPE DESIGNATION, & OUTLINE No., 
see KEY on back of this sheet 

13/3 ; 

± 1132 

I Y3~' 
L-_C::;;;;~;;;:::::J.~ ± 1/3;{ 

I JETEC No.8-51 

I JETEC No.8-I! 

SMALL­
WAFER 
OCTAL 

13/3 2' 
±1/32' 

I 1;32 
± 1/32" 

I J ETEC NO.8-3! 

I JETEC No.8-4! 

13/ 3 2' 
±1/32' 

I }3; 
± 1/32" 

SMALL­
WAFER 
OCTAL 

13/32' 
1132' 

I 1;32" 
±1/3£ 

MAY 1, 1955 
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~ 
OUTLINES-Meta.l Tubes 

For correlation of 

TUBE TYPE. ENVELOPE DESIGNATION. & OUTLINE No •. 
see KEY on back of this sheet 

IJUte No.8-21 

IJETEC No.IO-11 

I JETEC No.8 61 

SMALL­
WAFER 
OCTAL 

13/3~' 

±1/32' 

I Y32' 
± 1/32" 

SMALL­
WAFER 
OCTAL 

MAY 1. 1955 TUBE DIVISION OUTLI NES 9 
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~ 
OUTLINES - Metal Tubes 

kEY 

Type Envelope Outline Type Envelope Outline 
No. Desif1lCJtion Jetee No. No. Desifnation Jetee No. 

'OZ4 MTI8A 8-3 6ST7 MT8G 8-1 
5T4 MTlOA 10-1 6SZ7 MT8G 8-1 
5W4 MT88 8-6 6V6 MT8B 8~ 

5Z4 MT8B 8~ 6X5 MT8B 8~ 

6A8 MTT8A ~ 12A6 MT8B 8~ 

6AB7 MTBG 8-1 12C8 MTT8A 8--4 
6AC7 MT8G 8-1 12H6 MT8K 8-5 
6AG7 MT8B 8~ 12K8 MTBG 8-2 
6B8 MTI8A 8--4 12SA7 MT8G 8-1 
6C5 MTBG 8-1 12SC7 MTBG 8-1 

6F5 MTT8A 8--4 12SF5 MT8G 8-1 
6F6 MT8B 8~ 12SF7 MT8G 8-1 
6H6 MT8K 8-5 12SG7 MT8G 8-1 
6J5 MT8G 8-1 12SH7 MT8G 8-1 
6J7 MTT8A 8-4 12SJ7 MT8G 8-1 

6K7 MTT8A ~ 12SK7 MTBG 8-1 
6K8 MT8G 8-2 12SQ7 MT8G 8-1 
616 MTlOA 10-1 12SR7 MT8G 8-1 
617 MTT8A ~ 12SW7 MT8G 8-1 
6N7 MT8B 8~ 12SY7 MTBG 8-1 

6Q7 MTI8A 8--4 25A6 MT8B 8~ 

6R7 MTT8A ~ 2516 MT8B 8-6 
6S7 MT8G 8-2 25Z6 MT8B 8-6 
6SA7 MT8G 8-1 502-A MT8G 8-1 
6SB7-Y MTBG 8-1 1611 MT8B 8-6 

6SC7 MTBG 8-1 1612 MTI8A 8--4 
6SF5 MTBG 8-1 1613 MT8B 8~ 

6SF7 MTBG 8-1 1614 MTlOA 10-1 
6SG7 MT8G 8-1 1619 MTlOA 10-1 
6SH7 MT8G 8-1 1620 MTTBA 8--4 

6SJ7 MTBG 8-1 1621 MT8B 8~ 

6SK7 MT8G 8-1 1622 MTlOA 10-1 
6SQ7 MT8G 8-1 1631 MTlOA 10-1 
6SR7 MT8G 8-1 1632 MT8B 8~ 

6SS7 MT8G 8-1 1634 MT8G 8-1 

5693 MT8G 8-1 

MAY 1. 1955 1UIE DIVISION OUTLINES 9 
1"'010 COlPOlATION OP AMI.ICA. MAlliSON. NEW JEIIIY 



~ 
BASES 

MINIMUM DIAMETERS 

Until such time as the Handbook pages covering bases are re­
issued to include minimum diameters of wafers. shell s. and 
sleeves. this provisional' sheet wnl supply these minimum 
di1JTleters for the following bases to supplement the maximum 
diameters which are shown on the respective base drawings.-

Base 

3-PIN " ~-PIN TYPES: 

Peewee ,}-Pin .................................. . 
Sma 11 4-Nub ................................... . 
'liD 4-Pin ..................................... .. 
Tapered Small 4-Pin .......................... .. 
Snall 4-Pin ................................... . 
Medium 4-Pin .................................. . 
Medium 4-P,n with Bayonet .................... .. 
Jumbo 4-Pin .................................. .. 
Super-Jumbo 4-Pin ......... , ................... . 

5-PIN TYPES: 

SnaIl 5-Pi n ••.•..•..•••••••.•.•..••.......••••• 
Medium 5-Pin .................................. . 
Giant 5-Pin .................................. .. 

6-P I N TYPES: 

Small 6--Pin .................................. .. 
Medium 6-Pin .................................. . 

7-PIN TYPES: 

SnaIl 7-Pi n .••.. , ...........• , •........... , •... 
Medium 7-Pin .................................. . 
Medium 7-Pin with Bayonet .................... .. 
Giant 7-Pin ................................... . 

8-PIN TYPES: 

Dwarf Shell Octal 8-Pin ...................... .. 
Dwarf Metal Shell Octal 8-Pin ................ .. 
Snall Shell Octal 8-Pi n ....................... . 
Intermediate Shell Octal 8-Pin ................ . 
&-1all Wafer Octal 8-Pi n ....................... . 

wi th Sl eeve No. R1483 ............ {'liSa I fer 
eeve 

wi th 51 eeve No. T254 ............. {'liSa 1 fer 
eeve 

Medium Shell Octal 8-Pin ..................... .. 
Large Wafer Octal 8-Pin ...................... .. 

wi th Sl eeve No. T253 ............. {'II Sal fer 
eeve 

12-PIN & I~-PIN TYPES: 

Medium Shell Diheptal 14-Pin .................. . 

MAR. 30. 1945 
RCA VICTOR DIVISION 

IADIO CORPORATION OF AMERICA. HAIIISOH. NEW JEUET 

Ninimum 
Diameter 

0.610" 
0.970" 
1.097" 
1.136" 
1.136" 
1.337" 
1.337" 
1.840" 
2.177" 

1. 136". 
1.337" 
2.142" 

1.136" 
1.337" 

1.136" 
1.337" 
1.337" 
2.146" 

1.028" 
1.015" 
1.136" 
1. 235" 
1. 271" 

1.271" 
1.198" 
1. 271" 
1.369" 
1.337" 
1.677" 

1.677" 
1.845" 

2.200" 

tlA::.tS 

• 



~ 
BASES 

1- TERM I NAL TYPES (CAPS) 

MINIATURE 
WITH WAFER 

.250" 

~ rU;5> 
.260"-;-D~20" 

f~NSULATING 
WAFER 

SKIRTED MINIATURE 

.420J 
%.020" 

*' Add 0.020· for solder on finished tube. 

SKIRTED MINIATURE 

1 t-:;.250· . I :1:.005" 

344>. .281 T:""U---"f " . L --.l 

k420J 
t020" 

SKIRTED MINIATURE 

.250" 1 r~005" 

r.n~I" .4[t::r-1 
1-.420"-1 

IJETEC NO.CI-331 

SKIRTED SMALL 

1 r 360" +.005" 
. -.010" 

rBJ·328" .563"· 

l 
~.500"--l 

IJETEC No.CI-221 

MAY J. 1954 TUBE DIVISION CAPS 1 
IADIO COIPOUTION 0' AMEIIeA. HAlIISON, .. .lfUIY 



~ 
BASES 

1- TERM I NAL TYPES, (CAPS) 

MEDIUM 

SKIRTED MEDIUM SKIRTED MEDIUM 

.566" 
%.007" 

1-1---.d----.---.­

.300" 
MIN. 

Add 0.0.0· for solder on finished tube. 

MAY 3. 1954 1UIE DMSION 
UIKO COIPOIA'rIDN Of AMlIIeA. tIM.llON. NlW • .., 

CAPS 1 



~ 
BASES 

1 TERMINAL TYPES (CAPS) 

SKIRTED MEDIUM 

.566" 

l~±·0_07"-+---r---.-----

.4 '---::-00" .0 t 
M~N. '~r I.obo"o 

~---!J 
t-o� .. ----1.670"-----'J.~1 

JETEC No.CI-27 
RCA No.3985 

SKIRTED MEDIUM 

-1 
t 

t .4~D" 

.566" 
±.OD7" 

.782,,0 MIN. 

L L==--' ___ ....... ~ .125" 

,..,=-__ ---'::::=..,_1. 

1-o1 ... ..._---1.625"-----l • .,i-. 
JETEC No.C 1-29 

RCA No.39002 

o Add O.OijO· for solder on finislied tube. 

MAY 3. 1954 1UIE DIVISION 
IADIO COIPOIATION Of AME.ICA, HAlIISON. N!W .1SfY 

CAPS 2 



~ 
BASES 

1 TERMINAL TYPES (CAPS) 

SKIRTED MEDIUM 
WITH ROLLED EDGE 

.~ee: 
±.007 

1----1.52~H.---~ 

LARGE SKIRTED LARGE 
.800' .800· r s.OO7"l t-- %.007"J 

1--,.000·---1 

a Add 0.0.0. for solder on finished tube. 

'" Add 0.060· for solder on finished tube. 

L-1.40eU-.J 

MAY 3. 1954 1\111 DIVISION CAPS 2 



~ 
BASES 

1-TERMINAL TYPES (CAPS) 

SKIRTED LARGE 

[~~gg;HJ 

I . .r.- 1 8 ,.H. 
2.28'". ML ~ 

IJETEC No.CI-1 0\4-_____ 2.230"~----..-I1 
RCA NO. 1904 \r -. 

SKIRTED LARGE 

1-------- 2.11511"------~ 

IJETEC No.CI-30/ 

RCA No. 1902 / 

* Add 0.060· for solder on finished tube. 

MAY.3. 1954 lUBE DIVISION 
IADIO COlPOlAllON Of AMl!IicA. HA1111Ot1, NEW Jilin 

CAPS .3 



~ 
BASES 

i-TERMINAL TYPES (CAPS) 

DETAILS OF 
RECESSED SMALL BALL CAP 

& BULB ASSEMBLY 

IJETEC No.J 1-221 

!i1.R.MAX. 

~"R "AX \ OUTSIDE CONTOUR 

(S~E ·':OTE:) ~ OF" BULB 

~ ~- .l40"R.MIN . 
~ " TO F"ILLET 

16 • " .. ,-1' ~. '" .... L 732 MAX.-:::J DIA. 

I:,.:.:.', .. :: .......... :. : .:. :-:.; ... ::.0;:.: •... > 

.150"t.OIS"-.OIO"POST :~~~"=:OOS" 

.15O"t.03O"-.010"RIM DIA. 

MAY .3, 1954 

ALTERNATE EDGE 

VARIANT SEAL SHAPES 

MAX. 

~ ~ 
NOTE: PROTRUSION OF" GLASS AROUND CAP 

ABOVE BULB CONTOUR IS LIMITED 
TO AREA BOUNDED BY CIRCLE 
CONCENTRIC WITH CAP AXIS AND 
HAVING RADIUS OF" ~4" MAX. 

F"OR ATTACHING OR DETACHING,THE CONNEC­
TOR SHOULD REQUIRE NOT MORE THAN 8 
POUNOS TOTAL F"ORCE PERPENDICULAR TO 
THE PLANE 01' THE RIM 01' THE CAP. 

ANGLE BETWEEN PLANE 01' THE RIM 01' CAP 
AND PLANE TANGENT TO ORIGINAL CONTOUR 
01' BULB AT CENTER 01' CAP WILL NOT BE 
MORE THAN 10·. 

92CM-8535R4 

nIlE DMSION 
IADIO COII'OIAfION OP AMlIICA, HAl ...... NIW ..... 

CAPS .3 



~ 
BASES 

1-TERMINAL TYPES (CAPS) 

DETAILS OF 
RECESSED SMALL CAVITY CAP 

& BULB ASSEMBLY 

I J ETEC No. J 1-2 I I 

~'IAAX. R. 
(SEE NOTE) 

f--_....c\ . 
%iR. ~ 
MAX. I r 

OUTSIDE CONTOUR 
01' BULB 

.312':.005' I' 

3"'8- DIA.-

IAAX. .156':I:.00S'!. ' 
L RADIUS 

T -~~~ 

VARIANT SEAL SHAPES 

NOTE : PROT~USION 01'. GLASS AROUND CAP ABOIIE 
BULB CONTOUR IS LIIAITED TO AREA BOUNDED 
BY CIRCLE CONCENTRIC WITH CAP AXIS AND 
HAVING RADIUS 01' at4' MAX. 

I'OR ATTACHING OR DETACHING,THE CONNECTOR 
SHOULD REQUIRE NOT MORE THAN 8 POUNDS 
TOTAL I'ORCE PERPENDICULAR TO THE PLANE 
01' THE RIM 01' THE CAP. 

CONNECTOR SHOULD PROVIDE POSITIVE SPRING 
CONTACT TO TOP AND BOTTOM INTERIOR SURI'ACES. 
IT SHOULD NOT MAKE CONTACT TO THE INSIDE 
TOP SURI'ACE ONLY. 

ANGLE BETWEEN PLANE 01' THE RIM 01' CAP AND 
PLANE TANGENT TO ORIGINAL CONTOUR 01' BULB 
AT CENTER 01' CAP WILL NOT BE 1A0RE THAN 10~ 

112CM-885IR2 

MAY .3, 1954 TIllE DIVISION 
IADIO CO.POtATION Of AMI.IeA. IlMlISOH. .... .II"" 

CAPS 4 



~ 
BASES 

)-PIN TYPES 

SMALL-SHELL 
PEEWEE 3-PIN 

r .6IO"-1 
.656" 

GF~J~r .937" t -.---r 
1 ~~; ~MIN. 

Base-pin positions are heldtotolerances such that entire 

length of pins wi II enter flat-plate gauge IJETEC No.GA3-1 J 

having thickness of 1/411 and three holes with diameters 

of 0.1030"- 0.1035" 50 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 we i ght tota II ng 2 pounds wi I I not be lifted whe n 

pins are withdrawn • 

• Add 0.020· for solder on finished tube. 

NOV. 5, 1954 
1UIE DIVISION 

BASES 1 

IADIO CO'POIATION Of AMEiICA, MUllION. NIW .. ..v 



~ 
BASES 

3-TERMINAL TYPES 

JETEC No.A3-80 
RCA No.3232 

* Add 1/S- for solder on finished tube. 

NOV. 5, 1954 
lUIE DIVISION 

2 St.AALL 
TERt.AINALS 
INSULATED 

FROM SHELL 

IADIO COII'OlATION 0' AMlIICA. HAl'IION, NEW Jlun 

BASES 1 



~ 
BASES 

4-PI N TYPES 

"SMALL 4-PIN" 
PIN DIMENSIONS AND ORIENTATION 

H 065" MAX . 

.l95~-l k- n~ 
MAX. .450" .596"* 

MIN. MAX. 

--.i. t 
2,; PINS " I- -J I--, 2,;PINS" 

J25 ± .003 .156 :t .003 

a+a 
r~3'4~~ 

.434"' ·~ft· .468" 
T.,~ ,-+-, 

1-.640·--1 

Base-pin positions are heldtotolerances such that entire 

length of pins wi II enter flat-plate gauge IJETEC No.GA4-1 I 

having thickness of 114" and four holes, two with diame­

ters of 0.1650" ± 0.0005 11 and two with diameters of 
0.1340 11 ± 0.0005 11 so located on a 0.6400 11 ± 0.0005 11 dI­
ameter circle that the distance between the adjacent 
0.1650 11 diameter pins is 0.468 11 ± 0.0005" and the distance 

between the adjacent 0.1340" diameter pins is 0.437" 

t 0.0005". 

Pin fit in gauge is such that gauge together with sup­

plementary weight total ing 4 pounds wi II not be lifted 

when pins are withd rawn. 

DWARF-SHELL 
SMALL 4-PIN 

lJETEC No.A4-261 

RCA No.4107 I 

• Add 0.0)0· tor solder on finished tube. 

NOV. 5. 1954 1UIE DIVISION 

SMALL-SHELL 
SMALL 4-PIN 

IJ ETEC No. A4-51 

I RCA No.4108 I 

IMIO a.rou.ftOH 01' AMfIICA. HAlII$OH. N!W .IIIY 

BASES 2 



MEDIUM-SHELL 
SMALL 4-PIN 

~ 
BASES 

4-PIN TYPES 

~. 

MEDIUM-SHELL 
SMALL 4-PIN 

WITH BAYONET 

For other di.ensions. see first ~ale 
of the "S.all 4-Pin" series • 

• Add 0.0)0· for solder on finished tube. 

NOV. 5. 1954 BASES 2 



~ 
BASES 

4-PI N TYPES 

MEDIUM - METAL-SHELL 
JUMBO 4-PIN 
WITH BAYONET 

.094" gr-I.840N_I.867N--J1tl 
t.o15"~ 11" ~395· 

.082 ..,* 
1.185"'!AX. ~~.~~~ 1.670 
t.020 :::l:l:J 

I .260"MAX."" T 
L.030 '" .320"'· 

MAX. MAX. 

SKIRTED MEDIUM- METAL-SHELL 
JUMBO 4-PIN 

WITH BAYONET 

Other dimensions are same as Base JETEC No.A4-29 above. 

Add 0.060· for solder on finished tube. 

JAN. 3. 1955 TUBE DIVISION BASES 3 
R"'OIO CORPOIATION OF AMERIC .... HAItlISON, NEW JUSE'I" 



~ 
BASES 
4-PI N TYPES 

SUPER-JUMBO 4- PIN 
PIN DIMENSIONS AND ORIENTATION 

Base-pin positions are held to tolerances such that pin 
centers may deviate a maximum distanceofO.OIO" from their 

true geometric position. 

SMALL - SHELL 
SUPER-JUMBO 4- PIN 

MEDIUM - SHELL 
SUPER-JUMBO 4-PIN 

r- LI4&·-I.I~·- 1 

I ~. 
2.012"" -.J 
L_ 

* Add 0.060· for solder on finished tube. 

JAN. 3. 1955 lUlE DIVISION 
BASES 3 

IADIO COll'Ol:ATION 0' AMEIICA, HAIIISON, NEW JElSEY 



~ 
BASES 

4-PIN 1YPES 

LARGE - SHELL 
SUPER-JUMBO 4-PIN 

WITH BAYONET 

JETEC No.84-133 

RCA No.3982 

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

• Add 0.060" for solder on finished tube. 

JAN. 3. 1955 TU8E DIVISION 
IADIO COlPORATION OF AMEIICA, HAIIISON, NEW JElSEY 

BASES 4 



~ 
BASES 

4-PIN lYPES 

LARGE-METAL-SHELL 
SUPER-JUMBO 4-PIN 

WITH BAYONET 

IJETEC No.A4--181 

I RCA No.4310 I 

For other dimensions, see first pate 
of the ·Super-Jumbo H series • 

• Add 0.060· for solder on finished tube. 

JAN. 3. 1955 1\& DIVISION 
IADIO COIPOlAnON o. AMrIICA. HAI.IION, NlW JURY 

BASES 4 



Dec, 1, 1942 

~ 
BASES 
4-PIN TYPES 

With Bottom Vi.", 

JUMBO 4-PIN 

,,09':--1- ~ 
MAXf I ~- , I 

r;Ei:: 1,395" 

~E~ JNOM
' 

"'L[=U U-=I"."'· - -T 
1.867"MAX. 

On finished tube, add .060· 1'or solder. 

RCA RADIOTRON DIVISION 
RCA MANUfACTURING COMPANY. INC. 

BASES 



Dec. 1. 1942 

'@) 
B~SES 

4-PI N lYPES 
With Bottom Vie", 

SUPER-JUMBO 4-PIN 

4 PINS 
.186'"' i.DO)­

OIA. 

! 
-+---H .7SO' 

f@lI..--I-I-~ 

.on finished tUbe, add .0)0· for solder~ 

RCA RADIOTRON DIVISION 
RCA MANUfACTuRING C~ANY. INC. 

BASES 



~ 
BASES 

5-PI N TYPES 

"SMALL 5-PIN" 
PIN DIMENSIONS AND ORIENTATION 

Base-pin positions are held to tolerances such that entire 

I.ength of pins wi II enter flat-plate gauge IJETEC NO.GA~,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 11 and the distance 
between the center of the remaining hole and its adjacent 
hole centers is 0.5300" ± 0.0005 11 • 

Pin fit in gauge is such that gauge together with sup­
plementary weight total ing 4 pounds wi ~I not be lifted 

when pins are withdrawn. 

SMALL -SHELL 
SMALL 5-PIN 

* Add 0.030· for solder on finished tube. 

MAR. 1, 1955 1UIE DIVISION 

MEDIUM-SHELL 
SMALL 5-PIN 

J ETEC No. A5- I I 

RCA No.5106 

IADIO COlPOtATION OF AMEllCA, MAlliSON, NI!W JflSEY 

BASES 5 



~ 
BASES 

5-PIN TYPES 

MEDIUM-SHELL 
GIANT 5-PIN 
WITH BAYONET 

.l20:~ 1l t.OI!! 

~ 
1.7!1O" 

.:; 7" I, ,.~~ MAX. MAX. I 

t~',· ~ ~'" 4d'. L .260 ~7~ JAX. 
MAX. --1 

1=---'--'-

2.142"-2.188" 

SPECIAL METAL-SHELL 
GIANT 5-PIN 

5 PINS 
.187":t..003" 

DIA. 

See Tube Type. 4-12SA/4D21 and 4-2soA/SD22 

SPECIAL METAL-SHELL 
SUPER-GIANT 5-PIN 

See Tube Type 4-1000A 

• Add 0.0)0· tor solder on finished tube. 

MAR. 1, 1955 
TUIE DIVISION 

IADIO COll'OlATION Of AMI.leA, HAlllSON, NEW JIISIY 

BASES 5 



~ 
BASES 

5-PI N TYPES 

SMALL-SHELL DUODECAL 5-PIN 
For details of this base, see corresponding 

DUODECAL 12-PIH 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-PIM 

SHORT JUMBO-SHELL OCTAL 5-PIN 
For details of above bases. see corresponding 

OCTAL 8-PIN type 

MAR. 1, 1955 

SMALL RADIAL 5-PIN 
See OUTLIHES--Glass Types 

MEDIUM-MOLDED-FLARE 
SEPTAR 5-PIM 

See Tube Type 4-65A 

lUBE DIVISION 
IADIO COIPOIATION OF AMEiICA, HAI,ISON, NEW JEISEY 

BASES 6 



@ 
BASES 

6-PIN TYPES 

"SMALL 6-PIN" 
PIN DIMENSIONS AND ORIENTATION 

2 PINS .I!I'"t.OO3" DIA. 

Base-pin positions are held to tolerances 5uchthatentire 

length of pins wi II enter flat-plate gauge IJETEC No.GA6-1) 

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 ho I e cente rs is 0.3750" ± 0.0005". 

Pin fit in gauge is such that gauge together with supple­
mentary we i ght tota ling 4 pounds wi II not be 11 fted when 

pi ns are withd rawn. 

SMALL-SHELL 
SMALL 6-PIN 

Add 0.0)0· for solder on finished tube. 

MAR. 1, 1955 
rulE DIVISION 

MEDIUM-SHELL 
SMALL 6-PIN 

BASES 6 
IADIO COIPORATION 011 AMElitA. HArIISON. NE:W JERSEY 



~ 
BASES 

6-PI N TYPES 

LONG MEDIUM-SHELL 
SMALL 6-PIN 

IRCA No.61051 

For other dimensions. see first ~ate 
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. 

MAR. 1, 1955 TUllE DIVISION 
IADIO COlPORATION OF AMEIlCA, HAIiISON, NEW JEllEY 

BASES 7 



MAR. 1. 1955 

@ 
BASES 

6-TERMINAL lYPES 

SPACE ,OR CONNECTOR 
BETWEEN WING NUT AND 
LOCK NUT IS =0/16" MAX. 

TU8E DIVISION 
IADIO COIPOIATION Of AMEIICA, HAII'SON. NI!W JEllEY 

BASES 7 



~ 
BASES 

7-PI N TYPES 

SMALL-BUTTON 
MINIATURE 7-PIN 

Miniature Base Pin Contour 

f) .040"DIA. 
" PIN 

.015"MIN. * 
.035 MAX.L-

~ 1---.020"MAX. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

IJETEC NO.E7-11 

Base-pin positions are held totolerances such that entire 

length of pins wi II without undue force pass into and dis­

engage from f I at-p I ate gauge I pa rt of gauge JETEC No. GE7-1 I 

having thickness of 11411 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 11 ± 0.0005 11 • 

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 11 

from the bottom of the seated tube. 

* This dimension around the peripheryof any individual pin may vary within' 
the 1 imits shown. 

MAY 1, 1955 
TUBE DIVISION BASES 8 

IADIO CO.POIATION Of AMEIICA., HAI.IION, NEW JElleY 



~ 
BASES 

7-PIN TYPES 

\\SMALL 7-PIN" 
PIN DIMENSIONS AND ORIENTATION 

Base-p i n pos i t i cns are he I d to to I e ranees such that ent i re 

lengthofplns willenterflat-plate gauge CJETEC No.GA7-CI 
having thickness of 1/411 and seven holes, two adjacent 
with diameters of 0.165011 ± 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 total ing 4 pounds wi II not be lifted when 

pins are withdrawn. 

SMALL-SHELL 
SMALL 7-PIN 

* Add 0.0,0· for solder on finished tube. 

MAY 1. 1955 
1\& DIVISION 

IADIO COlPOIATION Oil AMI.ICA. HAIIISON, NEW JEISEY 

BASES 8 



~ 
BASES 

7-PIN TYPES 

"MEDIUM 7-PIN" 
PIN DIMENSIONS AND ORIENTATION 

.06S".MAX . 

2 PINS .156"t.003"DIA. 

. 596"* 
MAX. 

Base-pin positions are held totolerances such that entire 

length of pins wi II enter flat-plate gauge IJETEC No.GA7-21 

having thickness df 1/411 and seven holes, two adjacent 
with diameters of 0.1650 11 ±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 11 

diameter holes is 0.368111 ± 0.0005 1'. 

Pin fit in gauge is such that gauge together with sup­
plementary weight totaling 4 pounds wil I not be lifted 
when pins are withdrawn. 

MEDIUM-SHELL 
MEDIUM 7-PIN 

JETEC No.A7-13 

RCA No.7306 

MEDIUM - SHELL 
MEDIUM 7-PIN 
WITH BAYONET 

:a~=.'~. JI 
t.O(I_ _I 1.6jO"" 

::;] 1.337"-1.377" i;:: 
JETEC No.A7-14 

RCA No.7302 

• Add 0.0)0· for solder on finished tube. 

MAY 1, 1955 lUIE DIVISION BASES 9 
RADIO COIrolAllON Of AMEIICA. MAlliSON, NEW JERSEY 



~ 
BASES 

7-PI N TYPES 

MEDIUM- ME TAL-SHELL 
GIANT 7-PIN 
WITH 8AYONtT 

.094" J1 t.0IS"1 

~ 
1.338" 

.o.k" .~ MAX. MAX. 1.87S". 

~~~:*~ 1+1 L ~ MAX. 

2.146"-2.188" 

JETEC No.A7-17 

RCA No.7609 

2PIN5 
.156M ±..003-

OIA. 

VENTILATED MEDIUM-METAL-SHEll 
GIANT 7-PIN 

Se. TUbe Type 4E27A/5-125B 

• Add 0.060· for solder on finished tube. 

MAY 1, 1955 
YUlE DIVISION 

IADIO COIPOIATION Of AMI.'CA. HAIIISON, NEW JElSEY 

BASES 9 



~ 
BASES 

7-PIN TYPES 

\\ SEPTAR 7-PIN" 
PIN DIMENSIONS AND ORIENTATION 

t Y 
~MIN •• 438"~.062· 

-r-J 'L-':';~IA. MAX. + 
.OOO"MIN.J 

Septa.r Ba. •• Pin Contour 

~
'OS8"DIA' 

PIN 

r\ , .04S·MAX. r.LAT 
, • ..... NOT BROUGHT 

.l2S"DIA. Q 
PIN ... .040"-.085. 

-..r- CONTOUR 
OPTIONAL 

~?N. TO A SHARP POINT 
.07S"MAX.--1 ~ 

Base-pin positions are held to tolerances such that en­
tire length of pins wi II without undue force pass into 

and disengage from flat-plate gauge having thickness of 
3/8 11 and seven holes , one with diameter of Oa 1450" ± 
0.0005" and six with diameters of 0.0800" ± 0.0005 11 located 
on a 1.0000 11 ± 0.0005 11 diameter circle at specified 
angles with a tolerance of ±5 1 for each angle. Gauge is 
also provided with a hole 0.500 11 ± 0.010 11 concentric 
with pin circle. 

It is essential that the socket shai I be constructed with 
floating-contact cl ips. 

MAY 1, 1955 BASES 10 
TUIE DIVISION 

IADIO COIPOIATION Of AMfllCA, HAlllSON, NEW JElSEY 



~ 
BASES 

7-PIN TYPES 

SMALL-BUTTON 
SEPTAR 7-PIN 

SMALL-WAfER 
SEPTAR 7-PIN 

9 • 
~ l:tll'> ;-1 
I MAX.DI .... I 

rmw 
JETEC No.E7-26 
RCA No.FSB710 

MEDIUM 
MOLDED-fLARE 
SEPTAR 7-PIN 

For other dimensions of above bases. see first 
page of the ·Septar 7-Pin" series 

MAY 1, 1955 
TUIE DIVISION 

BASES 10 
IADIO COIPOIATION 0' AMEIICA. HAI"SON. NEW JflSEY 



~ 
BASES 

7-PI N TYPES 

SMALL-SHELL DUDDECAL 7-PIN 
For details of this base, see correspondinr 

DUODECAL I2-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-PIH 
WITH SLEEVE 

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

SMALL RADIAL 7-PIH 
See OUTLINES--Glass Tubes 

MAY 1, 1955 TUllE DIVISION 
IADIO COll'OlATION OF AMelICA. HAlliSON. NEW 'EHft' 

BASES 11 



~ 
BASES 

8-PI N TYPES 

SMALL-BUTTON SUB-MINAR 8-PIN 

I J ETEG No. E8-91 

6 PINS 

Dl7"+JJ0-2-JJO(' 

DIA~ 

Base-pin positions are held to tolerancessuchthat entire 

I ength of pi ns will without undue force pass into and d is­
engage from flat-plate gauge Ipart of gauge JETEG No.GE8-11 

having thickness of 13/64" and nine holes with diameters 

of 0.0240" t 0.0005" so located on a 0.2350" It 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 appl ies only in the zone between 0.050' from 
the base seat and the end of the pin. 

MAY 1, 1955 
1IIIE DIVISION 

BASES 11 
IADIO COIPOIATION Of AMI.ICA, HAlllSON, New JEISeY 



~ 
BASES 

8-PI N TYPES 

SMALL-BUTTON DITETRAR 8-PIN 

JETEC No.ES-11 

RCA No. FSB675 

Base-pin positionsareheld to tolerances such that entire 

length of pins wi II 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 11 ± 0.0005" so located 

on a 0.6000" ± O.OOOS" diameter ci rete that the distance 
along the chord between any two adjacent hole centers is 

0.2052 11 ± 0.0005". Gauge is also provided with a hole 

having diameter of 0.300 11 ± 0.00111 concentric with the 
pin eire Ie. 

10-56 
TUBE DIVISION 

BASES llA 
RADIO CORPORATION OF AMUlC .... HA~RISON. NEW JERSEY 



~ 
BASES 
8-PI N TYPES 

LOCK-IN 8-PIN 

/JETEC NO.DS-q 

Base-p in pas it ions are held to tolerances such that enti re 

length of pins wi II without undue force pass into and dis­

engage from gauge JETEC No.GOB-I. This gauge contains 

a flat-plate section having thickness of 1/4 11 and eight 
slots located and dimensioned as shown on the following 

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 TUBE DIVISION 8ASES 12 
IADIO CORPORATION OF AMEiICA. HAUISON. NEW JEISEY 



Nin. 

A .550" 
B .490" 
C .300" 
0 .427" 
E 
F .OB5" 
G .352" 

H 

J .090" 

K 

~ 
BASES 

8-PI N TYPES 

"OCTAL!' 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

Cente,. 

.560" 

.500" 

.30B" 

.437 11 

.090" 
• 362" 
.687 11 

.093" 
22.50 

F-"1
M r- E~ 

~*R2 
N Q- R 
.:.J C \.- UNDERSIDE 1:p I 

. OF B"SE 

_~~~~,,~ R3 

(.",' , 2 n 
~ !>At,~ , ~ H 

'\"~j~jU 
~-.L'~~ . ~ , 

Nax, Nin. 

.570" 

. 510" M .3'05" 

• 315" N .075 11 

.447" P .343" 

.050 11 Q .040" 

.095" RI 

.372" R2 
R3 

.096" T .340" 

U 

Cent.,. 

450 

.312" 

.080" 

.353" 

.047" 

.031" 

.040" 

Nax. 

.317" 

.085" 

.363" 

.055" 

.050" 

.135" 

Base-pin positions are held to tolerances such that enti re 

lengthofpins will enter flat-plate gauge IJETEC No.GBB-11 

having thickness of 114" and eight holes with diameters of 
0.1030" fO.0005" so located ona 0.6870" ±0.0005" diameter 
ci rele that the distance along the chord between any two 

adjacent hole centers is 0.2629" ± O. 0005". 

Pin fit in gauge is such that gauge together with sup­

plementary weight totaling 2 pounda wit I not be lifted 
when pins are withdrawn. 

* Add 0.0,30· for solder on finished tube. 

10-56 
TIllE DIVISION 

BASES 12 
IADIO CO.rotATION OF AMEiICA, HA •• ISON, NEW Jilin 



No.of 
Pins 

5-Pin 

No. of 
Pins 

B-Pin 
7-Pin 
6-Pin 
5-Pin 

~ 
BASES 

8-PI N TYPES 

DWARF-SHELL OCTAL 

_~ r===R ~ .812" 

M~ 
1.033"-

1.062" 

Pins 

I, 3, 5, 7,8 

JETEC 
No. 

B5-45 

SMALL-SHELL OCTAL 

Q .843" 

'02o"l J MAX. 

1.136M-I.17!!" 

Pins JETEC 
No. 

1,2.3,4.5.6.7.8 88-1 
1.2.3,4,5, 7,B 87-2 
1,2,3, 5, 7,B 86-3 
1,2, 4, 6, 8 85-5 

RCA 
No. 

RCA 
No. 

8529 
7529 

6529 

5529 

For other dimensions of above bases. see fIrst 

page of the ·Octal" series 

JULY 1, 1955 lUIE DIVISION BASES 13 
IADIO CORPOtATION OF AMEIICA.. MAlliSON. NEW ,JIISEY 



~ 
BASES 

8-PI N TYPES 

SHORT INTERMEDIATE-SHELL OCTAL 

No. of 

Pins 

B-Pin 

7-Pin 

6-Pin 

5-Pi n 

.0:0" III ~- ~Jo' M~ 
1.235"-

1.275' 

Pins 
JETEC 

No, 

1,2,3,4,5,6,7,8 68-46 

1,2,3,4,5, 7,8 67-47 

1,2,3, 5, 7,8 66-48 

1,2, 4, 6, 8 85-49 

RCA 
No. 

8555 

7555 

6555 

5555 

SHORT INTERMEDIATE-SHELL OCTAL 
WITH EXTERNAL BARRIERS 

No, of 
Pins 

JETEC RCA 
Pins No, No, 

B-Pi n 1,2,3,4,5,6,7,8 68-58 8565 
7-P i n 1.2,3,4,5, 7,8 67-59 7565 
6-Pin 1,2,3, 5, 7,8 66-60 6565 
5-Pi n 1,2, 4, 6, 8 65-62 5565 

For other dimensions of above bases, see first 

page of the "Octal" series 

JULY 1, 1955 
TUBE DIVISION BASES 13 

IAD!O COlPOtATION OF AIIIUICA, HAIRISON, NEW JUSEY 



10-56 

No. of 

Pins 

8-P n 

7-P n 

6-P n 

6-P n 
5-P n 

5-P n 

~ 
BASES 

B-PI N TYPES 

INTERMEDIATE-SHELL OCTAL 

h;1 ~3" 

*=l- -J-.J .020" 
MAX. 

1.235"-1.275" 

Pins 
JETEC 

No. 

1,2,3,4,5,6,7,8 88-6 
1,2,3,4,5, 7,8 87-7 

1,2,3, 5, 7,8 86-8 

2.3,4,5, 7,8 86-81 
1,2, 4, 6, 8 85-10 

2,3, 5, 7,8 85-82 

For other dimensions. see first frage 

of the "Octal" series 

TUIE DIVISION 
IADIO COll'OlATION OF AMEiICA, HARRISON, NEW JEISEY 

RCA 
No. 

8537 
7537 

6537 

5537 

BASES 14 



~ 
BASES 

8-PI N TYPES 

SHORT MEDIUM-SHELL OCTAL 
WITH EXTERNAL BARRIERS 

STYLE A STYLE B 

L, -- .- ___ -.l ~
~o. 

'-l " J ·~~r !: 

1.337"-1.377" 

No, 0/ 
P'J.ns Style 

JETEC 
PIns No, 

8-Pin 1,2,3,4,5,6,7,8 A BB-IIO 
8-Pin 1,2,3,4,5,6,7,8 B B8-118 

7-Pi n 1,2,3,4,5, 7,8 A B7-111 
7-Pin 1,2,3,4,5, 7,8 B B7-119 
6-Pin 1,2,3,' 5, 7,8 A B6-112 
6-Pi n 1,2,3, 5, 7,8 B B6-120 
6-Pin 2,3,4,5, 7,8 A B6-148 
6-Pin 2,3,4,5, 7,8 B B6-122 

5-Pin 1,2, 4, 6, 8 A B5-113 
5-Pi n 1,2, 4, 6, 8 B B5-121 

5-Pin 2,3, 5, 7,8 A B5-149 
5-Pin 2,3, 5, 7,8 B B5-123 

For other dimensions, see fIrst pare 
0/ the "Oct at" serl es 

10-56 
TUBE DIVISION 

."010 CORPORATION OF AMUICA.. HARRISON. NEW JERSEY 

RCA 
No_ 

8564 

7564 

6564 

6764 

5564 

5764 

BASES 14A 



i0--56 

No. of 
Pins 

8-Pin 

7-Pln 

6-Pin 
5-Pin 

No. of 
Pins 

8-Pin 

5-Pin 

~ 
BASES 

8-PIN TYPES 

MEDIUM-SHELL OCTAL 

Pins 

1,2,3.4.5.6.7.8 

1.2.3,4.5. 7.8 
1.2.3. 5, 7,8 
1,2. 4, 6, 8 

JETEC 
No. 

B8-11 

B7-12 

B6-13 
B5-15 

LONG MEDIUM-SHELL OCTAL 

Pins 
JETEC 

No. 

1.2.3.4.5.6.7.8 B8-65 

2.3 •. 5. 7.8 85-80 

RCA 
No. 

8533 
7533 

6533 
5533 

RCA 
No. 

8545 

5545 

For other dimensions of above bases, see first 

pafo of the 'Octa!' se";es 

TUIE DIVISION 
BASES 14A 

IADIO COIPOtATION OF AMUICA, MAlliSON, NEW JEIIIY 



No.of 
Pins 

8-Pi n 

7-Pi n 

6-Pi n 

5-Pi n 

JULY 1, 1955 

~ 
BASES 

8-PI N TYPES 

SHORT JUMBO-SHELL OCTAL 
WITH EXTERNAL BARRIERS 

~ J5' 
L ---- ---- --.J 

-oro::-L : J MAX. 

1.6S~"-1.69!,n 

22'v2 . 

Pins 

1.2,3,4,5.6.7,8 
1,2,3,4.5, 7,8 
1.2,3, 5, 7,8 

1,2, 4, 6, 8 

JETEC 
No. 

88-71 
87-72 
86-73 

85-74 

For other dimensions, see first pate 
of the "Octal n series 

TUBE DIVISION 
IADIO CO.IJQI"TION OF AMUICA, HARRISON, NEW JUSEY 

RCA 
No. 

8556 
7556 
6556 

5556 

BASES 15 



No. of 

Pins 

8-Pin 

7-Pin 

6-Pin 

5-Pin 

No. of 

Pins 

a-Pin 

~ 
BASES 

8-PI N TYPES 

SMALL-WAFER OCTAL 

t==-rnm' ...i .020" l : : Jt.lOO" MAX. ' 

1.271"-1.312" 

Pins 

1.2.3.4.5.6.7.8 

1.2.3.4.5. 7.8 

1.2.3. 5. 7.8 

1.2. 4. 6. 8 

JETEC 
No. 

68-21 

67-22 

66-23 

85-25 

SMALL-WAFER OCTAL 
WITH SHORT SLEEVE 

RCA N2 &40" 

SLEEVE~il'198"_1'250'~Lt 

R6:t=l : : -J~O" 
MAX. :, 

1.27IH-I.312" 

Pins 

1,2,3,4.5.6.7.8 

JETEC 
No. 

88-44 

RCA 

No. 

8527 

7527 

6527 

5527 

RCA 
No. 

For other dimensions oj above bases, see first 

pare of the IIOctal ll series 

JULY 1, 1955 TUIIl DIVISION 
• ..,010 CO~I'O'ATION OF AMElleA, HAItiISON, NEW JflSf'I' , 

BASES 15 



No. of 
Pins 

8-Pin 

7-Pi n 

6-Pi n 

5-Pi n 

JULY 1, 1955 

@) 
BASES 

8-PI N TYPES 

SMALL-WAFER OCTAL 
WITH SLEEVE 

RCA N!i! .843" 

sLEEvE~rl.l98''-L2!>O''~Ll 

RI:8t:1 :. J~OO" 
MAX. ' 

L'.271 /L 1.312" 

JETEe 
Pins No. 

1,2,3,4,5,6,7,8 88-26 

1.2,3.4,5. 7,8 87-27 

1.2,3, 5, 7,8 86-28 

1,2, 4, 6, 8 85-30 

For other dimensions, see ftr"st paee 
of the "Octal" series 

TUBE DIVISION 
1,4,010 CO.POUlION Of AMEIICA, HARRISON, NEW JERSEY 

RCA 
No. 

BASES 16 



No. of 

Pins 

8-Pin 

No. of 

Pins 

8-Pi n 

~ 
BASES 

8-PIN TYPES 

LARGE-WAFER OCTAL 

Pins 

1.2,3,4.5.6,7.8 

JETEC 
No. 

88-32 

LARGE-WAFER OCTAL 
WITH SLEEVE 

SLEEVE 
RCA NI 
Rb87b 

Pins 

1,2,3,4.5,6,7,8 

JETEC 
No. 

88-86 

RCA 
No. 

8534 

RCA 
No. 

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

JULY 1, 1955 
TUBE DIVISION 

BASES 16 

RADIO CO.PO .... TlON Of .wUICA., HAI.lSON, NEW JI!ISEV 



No. of 
Pins 

8-Pin 

JULY 1, 1955 

~ 
BASES 

B-PI N TYPES 

LARGE-WAFER OCTAL 
WITH FLARED SLEEVE 

Pins 

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

JETEC 
No. 

For other dimensions, see first page 

of the "OctaL /I series 

TUBE DIVISION 
lADIO COIPORATION Of AMEliO., HAII.SON, NEW JEl5EY 

RCA 
No. 

BASES 17 



No. of 
Pins 

8-Pin 

No. of 
Pins 

a-Pin 

~ 
BASES 

8-PIN TYPES 

LARGE-WAFER OCTAL 
WITH EXTERNAL BARRIERS 

l:'L'!CCCn WfMJio 
MAX. 

'.1>77"7,.7'8" 

22\i 

pins 

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

JETEC 
No. 

88-94 

LARGE-WAFER OCTAL 
WITH EXTERNAL BARRIERS 

AND SLEEVE 

Pins 

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

JETEC 
No. 

88-98 

RCA 
No. 

8554 

RCA 
No. 

Foy other dimensions of above bases, see first 
page of the "OctaL" series 

JULY 1. 1955 
lUlE DIVISION 

8ASES 17 

10\010 COIPORATION Of AMERICA, HAIIISON, NEW JEISEY 



~ 
BASES 

9-PIN TYPES 

SMALL-BUTTON NOVAL 9-PIN 

NOVC11 BC15e Pin Contour 

;[

.040"DIA. 
" PIN 

.C?j;,,~IZ~.* 

--l I---.020"MAX. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

I JETEC No. E9-1 I 

Base-pin positions are heldtotolerances such that entire 

length of pinswi II without undue force pass into and dis­

engage from gauge JETEC No.GE9-I. This gauge contains a 

flat-plate section having thickness of 1/411 and ten holes 
with diameters of 0.0520 11 iO.0005 11 so located on a 0.4680" 
± 0.0005 11 diameter circle that the distance along the 
chord between any two ad.jacent hole centers is 0.1446 11 ± 
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 11 

from the bottom of the seated tube. 

* This dimension around theperiphery·otany individual pinmayvary within 
the 1 imits shown. 

JULY 1, 1955 TIllE DIVISION BASES lB 
IADIO CO.POtATION OF AMEiICA, HAIIISON, NEW JEISEY 



~ 
BASES 

ll-PI N TYPES 

SMALL-SHELL 
NEOSUBMAGNAL II-PIN 

JETEC No.BII-104 

RCA No. I 1442 

Base-pin positions are heldtotolerances such that entire 
length of pins wi II enter flat-plate gauge having thick­

ness of 1/411 and eleven holes with diameters of 0.1030" ± 

0.0005 11 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 total ing 3 pounds wi II not be lifted 

when pins a re wi thdrawn. 

• Add 0.0,0· for s.older on finished tube. 

JULY 1. 1955 
1UIE DIVISION 

BASES 18 
IADIO COIPOlATION OF AMltICA. HAIIISON. NIW .II_SEY, 



Nin. 

A .550" 
8 .490" 
C .300" 
D .427" 
E 
F .085 11 

G .352 11 

H 

J .090" 

K 

~ 
BASES 

ll-PIN TYPES 

"SUBMAGNAL" 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

Center Nax. Nin. Center 

.560 11 • 570" 32-8/11 0 

.500 11 .510 11 M .305 11 .312 11 

.308" .315" N .075" .080" 

.437" .44711 P .343 11 .353" 
.050" Q .040" .047" 

.090" .095 11 RI .031" 

.362" .372" R2 

.750" R3 .040" 

.093 11 .096" T .340 11 

16-4/1 10 U 

Nax. 

.317" 

.085" 

.363" 

. 055" 

.050 11 

.135" 

Base-pin positions are held to tolerances such that entire 

length of pins wi II enter flat-plate gauge IJETEC No.G811-21 
having thickness of 1/411 and eleven holes with diameters of 

0.1030" ±0.0005" so located on a 0.7500" ±0.0005" diameter 
circle that the distance along the 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 total ing 3 pounds wi II not be lifted 
when pins are withdrawn . 

• Add 0.0,0· for solder on finished tube. 

JULY 1, 1955 TUIE DMSIOM BASES 19 
IADIO COIPOIATION Of AMEileA. MAlliSON, HEW JEllEY 



No. of 
Pins 

II-Pi n 

JULY 1, 1955 

~ 
BASES 

ll-PIN TYPES 

SMALL-SHELL SUBMAGNAL 

I 

Pins 

1,2,3,4,5,6,7,8,9,10,11 

1.087" 

JETEC 
No. 

BII-88 

For other- dimensions, see first pare 
of the "Submagtnal" series 

TUIE DIVISION 
'AOIO COt~""TlON Of .wUICA, HAI!'ISON, NEW JUSEY 

RCA 
No. 

11344 

BASES 19 



Min. 

A .550 11 

8 .490 11 

C .300" 

0 .427" 

E 

F .085 11 

G .352" 

H 
. 090" 

K 

~ 
BASES 

ll-PI N TYPES 

"MAGNAL" 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

Center Max. H'1.n. Center 

.560" .570 11 32-8/11° 

.500 11 .510 11 M .305 11 .31211 

· 308" • 315" N .075 1' .080 rr 

· 437" • 447" P .343 11 .353" 
.050" Q .040 '1 .047 11 

.090" .095" RI .031 11 

.36211 .37211 R2 
1.063" R3 .040" 

· 093 11 · 096 11 T .340" 

16-4/11 ° U 

}(ax. 

.317 11 

.085" 

. 363" 

.055 11 

.050 11 

. 135" 

Base-pin positions are held to tolerances such that entire 

length of pins wi II enter flat-plate gauge IJETEC No.GBII-1 J 

having thickness of 114" and eleven holeswithdiameters of 

O. I 0301! ± O. 0005 11 SO located on a 1.0630 11 ± O. 0005 11 diameter 

circle that the distance along the chord between any two 

adjacent hole centers is 0.2995 11 ± 0.0005 11 , 

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 sol der on fin i shed tube. 

JULY 1. 1955 
TUIE DIVISION 

BASES 20 
1;.010 CORPORATION OF AMUICA., HAUISON, NEW JERSEY 



No.o/ 
Pins 

II-Pin 

No. 0/ 
Pins 

II-Pin 

~ 
BASES 

ll-PI N TYPES 

SMALL-SHELL MAGNAL 

Pins 

1.2,3,4,5,6,7,8,9,10, II 

JETEC 
No. 

BII-33 

MEDIUM-SHELL MAGNAL 

Pins 

1,2,3,4,5,6,7,8,9, 10, II 

JETEC 
No. 

BII-66 

RCA 
No. 

11247 

RCA 
No. 

11248 

For other dimensions of above bases, see first 
pate oj the "Martial n series 

JULY 1, 1955 
1UK DIVISION 

BASES 20 
IADIO toIJOIAnON OF AMl!IICA, HAI.15ON, NEW • ..,. 



No. of 
Pins 

12-Pi n 
6-Pin 

~ 
BASES 

12-PI N TYPES 

DWARF-SHELL DUODECAL 

Pins 

1,2,3,4,5,6,7,8,9,10,11,12 
1,2.3, 10,11,12 

JETEC 
No. 

812-157 
86-158 

RCA 
No. 

6353 

Base-pin positionsareheld to tolerances such that entire 

lengthofpin5will enter flat-plategauge(JETEC ~0.GBI2-I) 

having thickness of 114" and twelve holes with diameters 

of 0.1030" ± 0.0005" 50 located on a 1.0630" ± 0.0005" 

diameter circle that the distance along the chord between 
any two adjacent hCile centers ;s 0.2751 11 ± 0.0005 11 , 

Pin fit in gauge ;s 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 f inisheo tube. 

10-56 
rUlE DIVISION 

8ASES 20A 
.,.,010 CORPORATION OF AMElICA. HAlRlSON. NEW JUUY 



~ 
BASES 

12-PI N TYPES 

SMALL-SHELL DUODECAL 

~~ I . • 8t2' 1.372 

I tl . L-.l 
!>3d' 43d' ~o"* 

·MAX •• MIN. I _ ~N. MAX. 

'-+-1 1I'' I •• 
• I I ~I-J .14!> -.l6!> 

.!>98"-.634 ~ 
1-1.44!>" -1.!>Od' 

No.of 
Pins 

JETEC RCA 
Pins No. No. 

12-Pin 1,2,3,4,5,6,7,8,9,10, II, 12 B 12-43 12253 

10-Pin 1,2,3,4, 6,7,8,9, la, 12 B10-75 10253 

7-Pin 1,2, 6,7, 10, II, 12 B7-51 7253 

6-Pi n 1,2, 6, 10, 11,12 B6-63 6253 

5--P i n 1,2, 10, I I, 12 B5--57 5253 

Base-pin positions are held to tolerances ::;.uch that entire 

length of pins wi II enter flat-plate gauge IJETEC No.GBI2-.11 

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 hote centers is 0.27511' ± 0.0005". 

Pin fit in gauge is such that gauge together with sup­
plementary weight t .. tal ing 3 pounds wi II not be lifted 

when pins are withdrawn . 

., Add 0.0,0· tor solder on fini&l'led tube. 

JULY 1, 1955 TIIII DIVISION BASES 21 
IADIO COIPOIATION 0' AM!lICA. HA.lISON. NEW JelSEY 



No. of 
Pins 

14-Pin 

12-Pin 

~ 
BASES 

14-PIN TYPES 

SMALL-SHELL. NEOOIHEPTAL 

Pins 

1.2.3,4.5.6.7.8.9, 10, I I. 12, 13, 14 
1,2,3,4,5,6,7, 9, 11,12,13,14 

JETllC 
No. 

814-130 

812-131 

RCA 
No. 

14560 

12560 

Base-pin positions are held to tolerances such that entire 

length of pin5wi II enter flat-plate gauge (JETEC No.G814-21 

having thickness of 114" and fourteen holes with diameters 

of 0.1030" ± 0.0005" 50 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 0.0,0· for solder on finished tube. 

JULY 1, 1955 
TU8E DIVISION 

BASES 21 
IADIO COlPORATION OF AMUICA. HAII.SON, NEW JEISEY 



~ 
BASES 

14-PIN TYPES 

"OIHEPTAL" 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

.013'!-.083" 

14 PINS 
.093"±.003'~ 

DIA. ' 

Base-pin positions are held to tolerances such that entire 

length of pins wi II enter flat-plate gauge IJETEC No.GSI4-ll 

having thickness of 1/4 lt and fourteen holes with diameters 

of 0.1030 '1 ± 0.0005 11 so located on a 1.750 '1 ± 0.0005 11 

diameter circle that the distance along the chord between 
any two hole centers is 0.3895" ± 0.0005 11 • 

Pi n 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 TIllE DIVISION 
BASES 22 

."010 COI'OtATION OF AMElICA, HA.UISON, NEW JUSEY 



Ho. of 
Pins 

14-Pin 

12-Pin 

Ho. of 
Pins 

I4-Pin 

12-Pin 

~ 
BASES 

14-P I N "TYPES 

SMALL-SHELL DIHEPTAL 

r ~:L~ 
I 253" 1 

1.837" i j'MAX. J~ 

~ olifl ~l.o50" .775" MAX. MAX. MAX. 

- + 
1---1.985"-2.031" 

Pins 

1,2,3,4,5,6,7,8,9, 10, I I, 12, 13, 14 

',2,3,4,5,6,7, 9, 11,12,13,14 

JETEC 
Ho. 

614-45 

612-105 

MEDIUM-SHELL DIHEPTAL 

I 2.200"-2.290· AT TOP 

Pins 
JETEC 

Ho. 

',2,3,4,5,6,7,8,9,10,' I, 12, 13, 14 614-38 

1,2,3,4,5, 7,8,9,10, 11,12, 14 612-37 

For other dimensions 0/ above bases, see first 
paEe of the "Diheptal" series 

JULY 1, 1955 
'lUll DIVISION 

IAOIO (OIPOUTION Of AMfiICA. MAlliSON. NIW JEIst:Y 

RCA 
Ho. 

14151 

12151 

RCA 
Ho. 

14146 

12146 

BASES 22 



No. of 
Pins 

20-P i n 

~ 
BASES 

20-PI N TYPES 

SMALL-SHELL BIDECAL 

20 PINS 
.o93"t.o03" 

DIA.~-'lW~ 

Pins 

through 20 

JETEC 
No. 

620-102 

1.839" 

RCA 
No. 

20156 

Base-pin positions are held to tolerances such that enti re 

I ength of pi ns wi I I enter f I at-p I ate gauge (J ETEC No.G620-1) 

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 11 ± 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 sender on finiShed tube. 

4-56 TUBE DIVISION 
EASES 23 

IADIO CORPOtATION Of AMEiICA. HAIlISON, NEW JElSEY 



~ 
BASES 

29-P I N TY PES 

SMALL-BUTTON TWENTYNINAR 

Twentynina.r Ba.se Pin Contour 

J} .05o"DIA' 
PIN 

45~MIN. 

----:I ~_,foi5'~~~~G~iAio 
A SHARP POINT 

No. of JeTEC RCA 
Pins Pins 

No. No. 

29-P n through 29 E29-17 
22-P n through 19,21,25,28 E22-16 F58693 

8-P n 2,6,10,14,18,21,25,28 E8-19 F58693A 

4-56 lUBE DIVISION BASES 24 
RADIO COlPOIATION OF AMElitA, HAlllSON, HEW JElSEY 



~ 
BASES 

29-PI N TYPES 

SMALL-BUTTON TWENTYNINAR (CONT'D) 

Base-pin positions are heldtotolerances such that entire 

length of pins wi II enter flat-plate gauge having thick­

ness of 3/8 11 and twenty-nine holes with diameters of 
0.0700 11 ± 0.0005", nineteen of which are located with 

hole centers corresponding to the specified location of 
pin centers on a 1.8750 11 ± 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 11 ± 
0.0005" diameter circleconcentricwiththe 1.8750" circle. 

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

gauge. 

4-56 
TIllE DIVISION 

BASES 24 
IADIO COII'OlATION Of AMEiICA. HAIRISON, NEW JERSEY 



20125" 

~ 
BASES 

35-PI N TYPES 

\\THIRTYFlVAR" 
PIN DIMENSIONS AND ORIENTATION 

I 
1.12S P 

MAX. 

SHORT 
INDEX PIN 

.050":t.003" 
OIA. 

Thirtyfivar Bose Pin Contour 

jJ0050NOIAO 
PIN 

45;~ 
---' L.o45"MAX. FLAT 

NOT BROUGHT TO 
A SHARP POINT 

Base-pin positionsareheld to tolerances such that entire 
length of pins wi I I enter flat-plate gauge having thick­
ness of 3/8 11 and thi rty-six holes with diameters of 

0.0700 '1 ± 0.0005 " , twenty-two ot which are located with 
hole centers corresponding to the specified location of 

10-56 
TUBE DIVISION 

BASES 25 

1A010 COR~ORATION OF AMUICA.. HARRISON. NEW JERSEY 



~ 
BASES 

35-P I N TYPES 

THIRTYFIVAR (CONT'D) 

pin centers on a 2.1250" ± 0.0005 11 diameter circle, and 
fourteen of whJch are located with hole centers corre­
sponding to the spec~fied location of pin centers on a 
1.3750'1 ± 0.0005 11 diameter circle concentric with the 
2.1250" circle. 

Pin fit in gauge is such that entire length of pins wi I I, 
without undue force, enter into and disengage from the 
gauge. Gauge 15al50 provided with a hole 1.000" diameter 

minimum concentric with pin circles. 

SMALL-BUTTON THIRTYFIVAR 

No.of JETEC 
P"ns Pins No. 

35-Pi n through 35 E35-28 

33-Pin Omit pins 24 and 30 E33-29 

31-Pin Omit pi ns 24 and 30; E31-36 

pins 23 and 31 are 

trimmed to same di-
mension as index 

pin. 

For other dimension; oj above base. see first 
page of the "Thirty/iva,-" serIeS 
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DEFINITIONS • 
Amplification Factor (iL) 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. lE62 

Class A Amplifier: * An amplifier in which the grid 
bias and the alternating grid voltages are such that 
plate current in a specific tube fiows at all times. 

lE69 

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 fiows 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 fiows for appreciably 
more than half but less than the entire electrical 
cycle. lE70 

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 
amplUl.er 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 sufftx 1 may be added to 
the letter or letters of the class Identification. The 
sufftx 2 may be used to denote that grid current flows 
during some part of the cycle. 

JUNE 1. 1943 RCA VICTOR DIVISION DEFINITIONS 1 
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~ 
DEFINITIONS 

(continued from preceding page) 

Class B Ampllfler:· An amplifler 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 speclflc tube ,fiows tor approximately 
one halt ot each cycle when an alternating grid volt­
age Is applied. 1E71 

The Ideal class B amplifier Is one In which the alter­
nating component ot plate current is an exact replica 
ot the alternating grid voltage tor the halt cycle 
when the grid Is positive with respect to the bias 
voltage, and the plate current fiows during 180 elec­
trical degrees ot the cycle. The characteristics ot a 
class B amplifier are medium emclency and output. 

011188 C Amplifler:. An amplifier in which the. 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 fiows tor appreciably less 
than one halt ot each cycle when an alternating grid 
voltage Is applied. 1E72 

Class C amplifiers find application where high plate­
circuit emclency Is a paramount requirement and 
where departure trom linearity between Input and 
output Is permissible. The characteristics ot a 
class C amplifier are high plate-circuit emciency and 
high power output. 

Control-Grid-Plate Transconduotance (g ) Is the 
name tor the Plate-current-to-control-grld-voltage 
transconductance. This Is ordlJJarlly 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 ot Transconductance. 

Conversion Transconductance (ge) Is the quotient 

• See preceding page. 
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DEFINITIONS 
(continued from preceding page) 

of the magnitude of a single beat-frequency compo­
nent (f, + f.) or (f, - f.) of the output-electrode 
current by the magnitude of the control-electrode 
voltage of frequency f" under the conditions that all 
direct electrode voltages and the magnitude of the 
electrode alternating voltage f. remain constant and 
that no Impedances at the frequencies f, or f. are 
present In the output circuit. As most precisely used, 
the term refers to Infinitesimal changes. IE60 

When the performance of a frequency converter Is 
determined, conversion transcon\luctance 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. 3EIO 

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. I 

Electrode Current Is the current passing to or from 
an electrode throu~h the vacuous space. IE39 

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 I, 1943 IIC" VICTOR DIVISION DEFINITIONS 21 
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DEFINITIONS 

(continued from preceding page) 

form of heat by an electrode as a result of electron 
and/or ion bombardment. IE46 

Electrode Voltage is the voltage between an elec­
trode and a specifIed point of the cathode. IE40 

The terms grid voltage, anode voltage, plate voltage, 
etc., are used to designate the voltage between these 
specifIc electrodes and the cathode. 

Gas Ampllftcatlon Factor of" a photo tube is the fac­
tor of increase in ~he sens~tivity 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 occ'ur at a voltage (approxi­
mately 25 volts) less than that causing appreciable 
ionization, the gas amplifIcation factor at a specified 
operating voltage 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. lEU 

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. IE67 

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 DEFINITIONSl! 
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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 (p.-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 p.-factor refers to infinitesimal changes. lE6l 

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. lE6S 

Peak Forward Plate Voltage is the maximum in­
stantaneous plate voltage in the direction in which 
the tube is designed to pass current. lE43 

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. 

lE44 

Peak Plate Current is the maximum instantaneous 
plate current passing recurrently through the tube 
in the direction of normal current flow. 

Percentage lUodulation is the modulation factor ex­
pressed in per cent. 1 T-4 0 

Plate Resistance is the quotient of the alternating 
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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 deflnition, 
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 tlux Is produced by a 
tungsten-tllament 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 Sensltlvlty. This is deflned as the direct 
anode current produced by the llght flux divided by 
the incident light tlux of constant value. 

When the light input to a phototube varies, as at 
audio frequency in sound reproduction, the lumi­
nous sensitivity Is identltled as Dynamic Sensitivity, 
and may be conveniently detlned 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 sEtnsitlvlty 
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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 
un,lmportant 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. lE55 

Tube Voltage Drop in a gas or vapor-filled tube is 
the plate voltage during the conducting period. 

lE45 
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RCA TUBE 

HANDBOOK 
HB·3 

CATHODE-RAY 

TUBE 

SECTION 

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 performanceoftelevision equipment. 

For further Technical 'nfarmatian, write to 

Commercial En9ineerin9, Tube Department, 

Radio Corporation of America, Harrison, N. J . 
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@ 
PRICESo 

OF CATHODE-RAY ruBE TYPES 

Sched.ule ScllecJuZe 3ch.edvle SCIl;,f"'. 
type D" uA type De 

2API-A •••••• $ 10.55 12DP7-B •••• $ n.50 
2BPI •••••••• 9.60 12K~-A •••• $39.50 
2BPII ••••••• 11.00 12L~ •••••• • 
2F21 •••••••• 105.00 12L~-A •••• 32.00 
3API-A ...... 15.75 12SP7 •••••• 117.110 
3BPI-A •••••• 16.50 IIIC~ •••••• 35.00 
3JPI •••••••• 19.00 IIIE~ •••••• 35.00 
3JP7 •••••••• 23.00 I6ADP7 ••••• 55.00 
3KPI •••••••• 111.50 16A~-A •••• 116.00 
3K~ •••••••• $20.00 16D~-A •••• 39.00 
3KPII ••••••• 16.50 16G~ •••••• 116.00 
3MPI •••••••• 111.75 16G~-A •••• • 
3RPI •••••••• 111.50 16G~-B •••• 116.00 
5BPI-A •••••• 22.50 16GPII-C •••• • 
5CPI-A •••••• 23.25 16KPII •••••• 37.00 
5CP7-A •••••• 27.25 16LPII-A •••• 110.00 
5CPII-A ••••• 27.50 16R~ •••••• 37.00 
5CPI2 ••••••• 27.00 16TI'II+- •••• 37.00 
5FPII-A •••••• 111.75 16W~-A •••• 110.00 
5FP7-A •••••• 30.25 17BPII-A •••• 36.00 
5FPIII ••••••• 30.25 17C~ •••••• 35.00 
5TPII •••••••• 60.00 17G~ •••••• 116.00 
5UPI •••••••• 17.75 17H~ •••••• 38.25 
5UP7 •••••••• 20.25 17J~ •••••• 36.00 
5UPII ••••••• 22.00 17L~ •••••• 38.25 
5WPII ••••••• 70.00 17QPII •••••• 36.00 
5WPI5 ••••••• 70.00 17T~ •••••• 36.50 
5ZPI6 ••••••• 71.25 19A~ •••••• • 
7BP7-A •••••• 118.50 19APII-A •••• 59.00 
7CPI •••••••• 30.75 19APII-B •••• 59.00 
7DPII •••••••• 31.50 19A~-D •••• • 
7JPI •••••••• 23.50 2OC~ •••••• 51.50 
7J~ •••••••• 26.00 20MPII •••••• 511.00 
7MP7 ........ 39.50 2IAPII •••••• 55.00 
7MPIII ....... 39.50 2IMPII •••••• 57.00 
7"~ •••••••• 600.00 902-A •••••• 12.50 
7Q~ •••••••• 39.50 90S-A •••••• 65.25 
7TPII •••••••• 52.00 908-A •••••• 16.50 
7VPI •••••••• 25.00 912 •••••••• 155.00 
7W~ •••••••• 630.00 913 ........ 15.50 
9APII •••••••• • 9111-A •••••• 93.50 
IOBPil ....... • I 850-A ..... 5110.00 
10BPII-A ••••• 28.00 5527 ....... 119.90 
10FPII-A+ •••• 35.00 5820 ••••••• 1200.00 
IOKP7 ....... 50.00 5826 ••••••• 1300.00 
10SPII ....... 511.00 6198 ....... 360.00 

12APII* ...... • 
• Discont inued type. Data sheet has been retained in book for reference 

purpose only. 

0 •• 0 ••••• : See ne)(t page. 
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PRICESD 
OF CATHODE-RAY 'ruBE TYPES 

° This price list applle& only In the united stat •• of America and II 
subject to chang. without notice. All prices are exclusive at .11-
Federal, State arid local excise, sal.s, and sllllilar tax.s • 

• f~~~:~'d:.r:r0':aSndl~:~v~~!C~~.!=-l:.ube types priced tor distribution 

.. Schedule U shows list prle.s for tube types priced for dlstrlbutlol 
through other than de.'er and service channels. 

~ Mot r.c~nd.d tor new equlpaent design. 

For data see 9""/180t-,, and 12."/180,-P •• respect Ively. 

I.FORMATIOII 011 PUReHASI •• AIOVE TYPES 

Informat Ion as to where RCA CGtA04e-Ra, , .... r.. I,;a~ can be purcha.ed 

:'t~',:\:'8~;~,.=r o;·f!.~~G~f:&~:,~::~~J~I.0U or troll fvb. D'1Jof't 

APR I L 1, 1953 lUBE DEPARTMENT CATHODE-RAY TUBE 
IADIO COIPOtATION Of AMElICA. HAI.IION. NIW JelSEY PR ICES 



~ 
CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE-RAY TUBE SECTION 

When choos.ng tube types. the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its compan.on lat - TYPES NOT RECOHNENDED FOR 
NEW EQUIPNENT DESIGN - both of which appear '" 

the General Sect.on 

KINESCOPES 

Enve-
Focus- Deflec- . Alumi- Mininun Max. 

lope 
ing tim nized Screen Size Ultor 

Method Method Screen Inches Volts-

Direct-Viewing 

Black & White 

@ E M No 60ia. 0000 

@ E E No 6 Dia. 6000 

~ 
M M No 9-1/8 Oia. 1= 
M M Yes 9-118 Oi a. 1= 

® M M Yes 11-1/8 Oi a. 1= 

® M M No II Di a. 12000 

[§J M M No 11-3/8 x 8-112 14000 

[§J E M No 11-3/8 x 8-112 14000 

@ M M No 14-318 Oia. 14000 

® M M No 14-112 Oia. l'iooo 
@ M M No 14-3/8 Oia. 14000 

@ M M No 14-112 Oi a. 14000 

[§J M M No 13-112 x 10-118 16000 

[§J M M Yes 13-112 x 10-118 16000 

[§J M M No 13-112 x 10-118 14000 

® M M No 14-112 Oi a. 16000 

1m E M No 14-114 x 10-3/4 16000 

[§J E M Yes 14-114 x 10-3/4 16000 

[§J M M No 14-114x 10-3/4 16000 
[§J M M Yes 14-114 x 10-3/4 16000 

[MJ M M No 14-3/8 x 10-11116 16000 

[MJ E M No 14-3/8 x 10-11116 16000 

[§J E M No 14-114 x 10-3/4 16000 

[§J E M Yes 14-114 x 10-3/4 16000 

[§J M M No 14-114 x 10-3/4 18000 

[§J E M Yes 14-114x 10-3/4 16000 

I§] E M Yes 14-1/4x 10-3/4 16000 

1m M M No 14-114 x 10-3/4 16000 

1m M M Yes 14-114 x 10-3/4 18000 

IMl E M No 14-3/8 x 10-11116 16000 

@ M M No 17-114 Oia. 16000 

• Design-center values. 

lUBE 
lYPE 

7DP4 

7JP4 

10BP4-A 

10FP4-A 

12KP4-A 

12LP4-A 

14EP4I 

I4CP4 

I4HP4 

16AP4-A 

16DP4-A 

16GP4-B 

16LP4-A 

16RP41 

I6KP4 

16RP4-AI 

16KP4-A 

16TP4 

1611P4-A 

17AVP4 

17AVP4-A 

17BP4-A 

178P4-B 

17CP4 

17GP4 

17HP41 

17RP4 

17HP4-B 

17JP4 

17LP41 

17VP4 

17LP4-A 

17<;P4 

17<;P4-A 

I7TP4 

19AP4-B 

r:m = Glass rectangular. @= Gl ass round. E = Electrostatic. 
[HJ = Metal rectangular. ® = Metal round. M = Magnet i c. 
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~ 
CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE-RAY TUBE SECTION 

KINESCOPES (Cont'd) 

Enve- Focus- Defleo- AI 1111 i- Minillllll Max. lUBE 
lope 

ing tion nized Screen Size Ultor mE 
Method Method Screen Inches Volts-

Direct-Viewing 

Black b lihite 

lID M M No 17 x 12-3/4 18000 2OCP4 

lID 17 x 12-3/4 
2ODP4-AI 

M M No 18000 2OCP4-A 

lID M M Yes 
2ODP4-CI 

17 x 12-3/4 18000 2OCP4-D 

lID E M No 
2OHP4-M 

17 x 12-3/4 16000 2OMP4 

lID E M Yes 17 x 12-3/4 16000 2OHP4-D 

[§] M M Yes 19-1/8 x 15 20000 2IACP4-A 

1m E M Yes 19-1/8 x 15 18000 2IALP4-A 

lID E M Yes 19-1/8 x 15 20000 2IALP4-B 

1m M M Yes 19-1/8 x 15 18000 211>M'4-A 

IMl M M No 18-1/8 x 13-11/16 18000 21AP4 

[§J E M Yes 19-118 x 15 IBOOO 21ATP4 

@] E M No 
2 I AVP41 

19-1/8x15 18000 21J'UP4 

[§J E M Yes 
2 I AVP4-AI 

19-I/B x 15 18000 2IAUP4-A 

[§] M M Yes 19-1/8 x 15 18000 21AIW4 

[§] M M No 19-1/8x 13-7/8 18000 2IEP4-A 

[§] M M Yes 19-1/8 x 13-7/8 18000 2IEP4-B 

[§] E M No 19-1/8 x 13-718 IBOOO 2 I FP4-A 

[§] E M yes 19-I/B x 13-7/8 18000 21FP4-C 

[MJ E M No 18-1/8 x 13-11/16 16000 21MP4 

[§] E M No 19-1/8k 14-3/16 18000 21YP4 

[§] E M Yes 19-I/B x 14-3116 18000 2IYP4-A 

[§] M M No 19-1/8 x 14-3/16 18000 2IZP4-A 

[§] M M Yes 19-1/8x 14-3/16 18000 2IZP4-B 

[§] M M Yes 21-1/4x 16-314 20000 24CP4-A 

lID E M Yes 21-1/4x 16-314 20000 24DP4-A 

lID E M Yes 21-1/4x 16-314 20000 24YP4 

1m M M Yes 23-7116 x 18-1/8 18000 27MP4 

Co!"o,. 

® I E I M I Yes I 11-1/2x8-5/8 I 20000 I 15GP22 

10 E M Yes 19-1116 x 1!>-1/4 25000 21AXP22 

~nitor 

® 

I 
M 

I 
M 

I 
No 

I 
6Dia. 

I 
10000 

I 
7r;P4 

® E M Yes 6 Dia. 12000 7TP4 

® E M Yes 9-1/8 Di a. 14000 IOSP4 

[[1= Glass rectangular. @) = Gl ass round. E::: Electrostatic. 

[!]= Metal rectangular. • = Design-center val ues. M = Magnet ic • 
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~ 
CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE-RAY TUBE SECTION 

When choosin~ tube types, the equipment designer 

should reter to the RCA PREFERRED TYPES LIST and 
its companion list - TYPES NOT RECOMMENDED FOR 
NE'rI EQUIPMENT DESIGN - both of kihtch appear in 

the GeneraL Section 

flMESCOPES (Cont'dj 

En I F~s- I Def.lec-I AI\l1li-1 Mini ..... 

I 

Max. 
ve- Ing tlon nized Screen Size Ultor 

lope Method Method ScreEn Inches VOltSll 

Projection 

® 

I 

E 

I 

M 

I 

Yes 

I 

4-1/4 Dia.· 

I 

40000t 

® E M Yes 4--1/4 Dia.- 27000 

® E M Yes 5x3-3/4" 80000t 

® E M Yes 5 x 3-314' 80000t 

View-Finder 

® I 
E 

I 
M 

I 
Yes I 4-1/4 Di a. I 10000 

® M M No 4-1/4 Dia. 8000 

Transcr i ber 

® I E I M I Yes I 4-1/4 Dia I 27000 

CAMERA TUBES 

Major Use I Focusing I Deflection I Image Size 

I Method Method Inches 

Iconoscopes 

Fi 1m Pickup 

I 
E 

I 
M 

I 
4-3/4 x 3-9/16 

I 
Industrial & 

Laboratory E E 1.4 Diagonal 

Image Orthicons 

I~ 

15~P4 5TP4 

7NP4 

7""4 

15AYP4 
5FP4-A 

15""11 

TUBE 
lYPE 

1850-A 

5527 

putdoor & Studio 

I I I 
Pickup M M 1.6 Oi agonal I 5820 

Color Pickup M M 1.6 Oi agona I 6474/1854 

Vidicons 

Industrial 

I 
M 

I 
M 

I 
0.62 Diagonal 

I 
6198 

Fi 1m Pickup M M 0.62 Diagonal 6326 

• Qual ity circle diameter of faceplate. When used with suitable 
tive optical system, the 5AZPIl. provides an 8' x 6' picture. 

refl ec-

• Qual ity circle diameter of f·aceplate. When used with suitable 
tive optical system, the 5TPli provides a 211 d x 18" picture • 

refl ec-

• Qual ity rectangle of faceplate. when used with suitable reflective 
optical system, the 7NPli provides a 20' x is' picture at a projection-
throw distance of 60'. 

* like footnote" except projection-throw distance is 80' • 

e Design-center values except as noted. t Absol ute val ue. 

~ = Round gl ass. E = El ect rostat i c. M = Magnetic. 

4-56 TUIE DIVISION 
lADlO COlrolATION Of AMEiICA, HAIiISON, NEW JEl,Sn 

CATH.-RAY TUBE 
CLASS. CHART 2 



~ 
CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE-RAY TUBE SECTION 

OSCILLOGRAPH TUBES 

Approx. 
Max. lUBE 1YPES 

Bulb Ultor Classified by Phosphort 
Dia. \bits-

Inches PI ~ P5 P7 PI! 

Electrostatic Focus and Deflection 
2 000 902-A - - - -
2 1000 2N'I-A - - - -
2 2500 2BPI - - - 28PII 

3 1500 3N'I-A - 908-A - -
3 2000 3BPI-A - - - -
3 2500 3KPI 3KP4 - - 3KPII 

3 2500 3Iof'1 - - - -
3 2500 f 3RPI 3RP4 - - -

3RPI-~ 

5 2000 5BPI-A - - - -
5 2500 5UPI - - 5UP7 5UPII 

5 15000 912 - - - -
7 4000 7VPI - - - -
9 7000 914-A - - - -

Post-DefLection AcceLerator Types 

PI2 

-
-
-
-
-
-
-
-

-
-
-
-
-

3 
14000-1 ~Pt 15A~P41 

-

I 
3JP7 

I - I~~IJ 5 6fXJI:? 5ABP I - 5ABP7 5A8P11 

5 ~ 5CPI-A - 5CP7-A 5CPII-A 

~agnet i c Focus and Deflection 

5 BOOO - - - 5FP7-A - -
7 BOOO - - - 7BP7-A - -
7 BOOO - - - 7W7 - -
10 10000 - - - IOKP7 - -

12 10000 - - - {12[P7-A - -
12CP7-~ 

16 14000 - - - 16ACP7 - -

lectrostatic Focus, Magnetic Deflection 

7 I BOOO I 7ePI I - I - I - I - I - I 

• Design-center val ues • 
• See sheet FEATURES OF FLUORESCENT SCREENS • 

.. sim lar to ,RPI except for flat faceplate. 

• Max mum post-ul tor vol t5. 

• sim lar to 120P7-A except for Filterglass faceplate. 

Pill 

• -
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

5FPI4 

-
7t.f'14 

-
-
-

-

4-56 lUBE DIVISION CATH.-RAY TUBE 
""0 COl ..... " ... O. _ileA, HAlII_. _ "lSI' CLASS. CHART 2 



~ 
CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE-RAY TUBE SECTION 

When choosinf tube types. the equipment desifner 
should refer to the RCA PREFERRED TYPES LIST and 
.ts companion list - TYPES NOT RECOMMENDED FOR 
NEW EQUIPIIENT DESIGN - both of wh.ch appear in 

the General Section 

I( I SC ELLA" EOU S 

Approx. Maxinun Focu&- Defleo-
Bulb 

Phospho" Ultor ing tion 
Dia. Yolt~ Method Method 

Inches 

Computer Storage Tube 

3 I Storage Surface I 2500 I E I E 

Flying-Spot Cathode-Ray Tubes 

Black iii White 

5 

I 
PI5 I 270C1J I E 

I 
M 

5 PI6 27000 E M 

Color 

5 I P24 I 27000 I E I M 

Monoscope 

5 I Reso 1 ut ion Cha rt I 1500 I E I M 

• See sheet FEATURES OF FLUORESCENT SCREENS. 

• Design-center values. 

E = Electrostatic. 

M = Magnet i c. 

lUBE 
TYPE 

I 6571 

I 5'IoP15 
5ZPI6 

I 5AlJP24 

I 2F21 

4-56 
1VIE DIVISION 

IADIO COIPOIATION Of AMI.ICo\. MAlliSON, NEW JEllEY 

CATH.-RAY TUBE 
CLASS. CHART :3 



FEATURES OF FLUORESCENT SCREENS 

.F luorescent screens of the cathode-ray tubes covered in this 

Section are identified according to phosphor number, e.g., 
PI, P', P5, etc, 

Phosphor PI produces a bri II iant spot having green f luores­

cence and medium persistence. Types having this phosphor 
are particularly useful for general osci Ilographic appl i­

cations in which recurrent wave phenomena are to be observed 
visually. 

Phosphor p~ is a high>'y 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 appl ications 

involving fi 1m 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 PII produces a bri II iant actinic spot of bluish 

fluorescence and has sufficiently short persistence to per­
mit its use in all moving fi 1m photographic appl icat ions 
without blurring except in those where film moves at a high 
speed. PI! screens, because of their unusually high bright­
ness characteristic, may also be used for visual observation 
of phenomena. 

Phosphor PI2 is a medium-long-persistence phosphor which ex­
hibits both orange fluorescence and phosphorescence. Types 
utilizingth-is phosphor are particularly useful for observing 
low- and medium-speed recurring phenomena. 

Pholphor Pill is a medium-long-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 1 itt Ie over a minute. Types uti 1 izing 
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 g~nerator. 

NOV. 5, 1954 TUIE DIVISION 
IADIO COIPOIATION Of AMEIICA. tWll .... NIW JlISIY 

FLUOR. SCREEN 
FEATURES 



FEATURES OF FLUORESCENT SCREENS 

Pholphor 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 
characteristic. 

Phol,hor P22 is the designation for three separate phosphors, 

used in combination in a color picture tube. The separate 

phosphors are blue, green, and red, respectively. The per­
s i stence of the 9 rou p phos pho rescence is c I ass if i ed as med 1 urn. 

Pholphor P2-. 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. 

NOV. 5, 1954 
1\& DIVISION 

1AD10 COIPOIATION Of ,AMI.IeA, HAIl ..... NIW .... 

FLUOR. SCREEN 
FEATURES 



AVERAGE CHARACTERISTICS OF PHOSPHOR N!! I 

NOTE: THESE CURVES ARE GENERAL FOR CATHODE -RAY TYPES j: 
HAVING PHOSPHOR N21. APPLICATION OF THESE CURVES, t 
THEREFORE, DEPENDS ON THE MAXIMUM RATINGS OF t 
SPECIFIC TYPES 

f-t-H-ttt-t-I; ,,':C. +i++ 'i+> *':& ~ !+ 8= 
~~T1+i: . -; " . f+ 1-M I , 

#' ,+ 
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o 2 4 6 6 10 12 14 
HIGH -VOLTAGE ELECTRODE (ANODE N" 2) MICROAMP. PER sa CM 

NOV. 23,1936 RCA RADIOTRON DIVISION 
RCA MANUfACTUllNG COMPANY, INC 

92C-6010 



· AVERAGE CHARACTERISTICS OF PHOSPHOR N2 I 

NOTE:THESE CURVES ARE GENERAL FOR CATHOOE-RAY TYPES 
HAVING PHOSPHOR N21. APPLICATION OF THESE CURVES, 
THEREFORE, DEPENDS ON THE MAXIMUM RATINGS OF 
SPECIFIC TYPES 

:I' 
u 

0 
II) 

0: 

'" 0-
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0.10 

0.05 
- , ... 

2 4 6 8 10 12 14 
HIGH-VOLTAGE ELECTRODE (ANODE N22) KILOVOLTS 

16 

NOV. 2~. 19~8 RCA RADIOTRON DIVISION 92C-8009 
ICA MANUfACTulrN6 COMPANY. INC. 



SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI 

100 

80 

>-

" II: 

'" Z 

'" 60 

I-
Z 
< 
0 
< 
II: 

~ 40 

I-
< 
..J 

'" II: 

20 

o 
4500 

DEC.14,1948 

5000 5500 6000 6500 
WAVEL.ENGTH-ANGSTROMS 
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CURVE 

PERSISTENCE CHAR ACT ERISTIC 
OF' PHOSPHOR PI 

IS E.SSENTIALLY INDEPENDENT 

or TUBE OPERATING VALUES 
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AVERAGE CHARACTERISTICS OF PHOSPHOR N~4 

NOTE : THESE CURVES ARE GENERAL FOR CATHODE-RAV 
TVPES HAVING PHOSPHOR N!! 4. APPLICATION 
OF THESE CURVES, THEREFORE. DEPENDS ON THE 
MAXIMUM RATINGS OF SPECIFIC TVPES. 

co~ 

'" 01 
Z 

~ 
o 
z 
~ 
w 
o 
o 
II: 
t­
U 
W 
.J 
W 

W 

~ 
~ 
o 
> 
I 

:I: 
Cl 
:I: 

OCT.!>, 1938 
CANDLE POWER PER SQ CM 

RCA RADIOTRON DIVISION Q2C-4979 
RCA MANUFACTURING COMPANY. INC. 



AVERAGE CHARACTERISTICS OF PHOSPHOR N24 

NOTE: THESE CURVES ARE GENERAL FOR CATHODE-RAY 

TYPES HAVING PHOSPHOR N24. APPL ICATION 
OF THESE CURVES, THEREFORE, DE~ENDS ON THE 
THE MAXIMUM RATINGS OF SPECIFIC TYPES. 

OCT. 5, Iq36 
CANDLEPOWER PER SO eM 

RCA RADIOTRON DIVISION 
RCA MANUfACT1.IRING COMPA.NY. INC. 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR N~4 

SULFIDE TYPE 

COLOR TE:MPE:RATURE:: 70000 K 
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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. 

NOV. 1. 1950 
TUBE DEPARTMENT 

PERSIST. P4 
1"" C'De 



~ 
SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

OF PHOS PHOR P4 
SILICATE TYPE 

COLOR TEMPERATURE:5500oK 
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~ 
PERSISTENCE CHARACTERISTIC 

OF PHOSPOR P4 
SILICATE TYPE 

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

NOV. 1. 1955 
TUIE DIVISION 

IADIO COIPOIATlON Of AMfilCA, HA"'SON, NEW JElSEY 

PERSIST. P4 
SILICATE 



~ 
SPECTRAL-EN ERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR N.24 
SILICATE-SULFIDE TYPE 

COLOR TEMPERATURE: e3000K 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPOR Nil 4 

SILICATE-SULfiDE TYPE 

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

NOV. 1. 1950 
1UIE DEPARTMENT 

PERSIST. P4 



AVERAGE CHARACTERISTICS or PHOSPHOR N!!5 

NOTE: THESE CURVES ARE GENERAL FOR CATHODE-RAV 
TVPES HAVING PHOSPHOR N.!!5. APPLICATION 
OF THESE CURVES, THEREFORE, DEPENDS ON THE 
MAXIMUM RATINGS OF SPECIFIC TVPES. 

AUG. 21.1934 

MILLICANDLEPOWER PER SQ. CM • 

• 
RCA RADlonON DIVISION 
RCA MANUFACruR1NG COMPANY. INC. 

92C-5560 



AVERAGE CHARACTERISTICS OF PHOSPHOR N~5 

NOT£: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. 

AUG. 22, 1934 

'" on 'I" 
MILLICANDLEPOWER PER SQ. eM. 

RCA RADIOTRON DIVISION 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
. OF PHOSPHOR N2 5 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR N2 5 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR P7 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P7 

Subdlvhlon. are 2.".6. 

I'INAL HIGH-VOLTAGE-

ELECTRODE VOLTS: 4000-9000 

SCREEN MICROAMP: 150 

SCANNING AREA (CM): 7 X 7 

SCANNING PERIOD (SEC): 1/60 

NUMBER 01' LINES: 2100 APPROX. 

EXCITATION: SINGLE PULSE OF" 
0.24-MILLISECOND DURATION 

, 

, 

" 

" 

" 

" 

10-3 102 10' 100 10' 102 

TIME AI'TER EXCITATION IS REMOVED-SECONDS 

" 

TUIE DIVISION 92CM-7015R4 
IADtO COIPOIATION bP AMRICA. HAIlIION. NEW JOllY 
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BUILDUP CHARACTERISTICS 
OF" PHOSPHOR P7 

J I I I I I I I I I I I I I I I I I I I III 
FINAL HIGH-VOLTAGE-ELECTRODE VOLTS: 4000-9000 
S.CANNING AREA (CM): 7 X 7 
NUMBER OF LINES: 260 APPROX. 
EXCITATION: PULSE OF Y60 - SECOND DURATION 

SUPPLIED TO GRID N21 OF CATHODE-
RAY TUBE AT I-SECOND INTERVALS 
FOR EACH OF THE LOCI UNDER 
THE INDICATED CONDITIONS. 

BRIGHTNESS: MEASURED JUST BEFORE EACH 
EXCITATION PULSE. 

LOCUS SCREEN 
MICROAMP 

A 150 
B 75 
C 37 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

SCANNING AREA (CM): 7'7 
NUMBER or LINES: 260 APPROX. 
EXCITATION: PULSE or 1/60-SECOND DURATION SUPPLIED 

TO GRID NOI or CATHODE - RAY TUBE AT 
I-SECOND INTF;RVALS F"OR EACH or THE 
LOCI UNDER THE INDICATED CONDITIONS. 

BRIGHTNESS: MEASURED JUST BEF"ORE EACH EXCITATION 
PULSE. 

FINAL 
HIGH-VOLTAGE- SCREEN 

LOCUS ELECTRODE MICROAMP 
VOLTS 

A 4000 150 
B 4000 75 
C 2500 75 
D 2500 37 
E 1500 37 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR P7 

EXCITATION LEVEL 
I ~-h1 (SATURATION) 

,. 
'I SCANNING AREA (CM): 7x7 

II SCANNING PERIOD (SEC): 1;60 

I III NUMBER OF LlNE$: 260 APPROX. 

FINAL 
HIGH VOLTAGE- SCREEN 

CURVE ELECTRODE MICROAMP 

* VOLTS 

I 4000 150 
I 

~ * 4000 75 

2 2500 75 

•• 2500 37 

3 1500 37 

.CURVE FOR THESE CONDITIONS 
WOULD BE MIDWAY BETWEEN 
CURVES 1&2 

.·CURVE FOR THESE CONDITIONS 

~\ 
WOULD BE MIDWAY BETWEEN 
CURVES 2&3 
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TIME AFTER EXCITATION IS REMOVED-SECONDS 
TUBE DIVISION 92CL-6804R5 

lADlO COIPOIIATION OF .toME'IeA,. MAIlISOH. NEW JEISFI' 



SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF' PHOSPHOR N2 II 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI2 
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PERS ISTENCE CHARAC TERIS TIC 
or PHOSPHOR PI2 

r-CURVE IS ESSENTIALLY INDEPENDENT 

I-OF TUBE OPERATING VALUES 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PIS 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI5 

COMPONENTS EACH ESSENTIALLY INDEPENDENT OF 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P 16 
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PERSISTENCE CHARACTERISTIC 
Of PHOSPHOR PI6 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF GROUP PHOSPHOR P22 
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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 na DEPARTMENT PERSIST, P22 
'MIO COIPOIATION Of AMEIICA, HAlIIION. NIW JlIIIY 



SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P24 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P24 

r- CURVE IS ESSENTIALLY INDEPENDENT 
r- OF TUBE OPERATING VALUES 
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REFERENCE-LINE GAUGE 
JETEC Nt 110 

With Supplementary InformatIon on Recommended InsIde 

Contour of Joke to ProvIde Proper LocatIon of 

Joke on Neck-Funnel Section. 

AUG. 1, 195.3 

NOTE, INNER SURfACE Of YOKE MUST 
NOT EXTEND INTO SHADED REGION 

n. DEPARTMENT 
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REFERENCE-LINE GAUGE 
JETEC N2 118 
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X-RAY PRECAUTIONS 
fOR CATHODE-RAY TUBES 

WARNING 

AI I types of cathode-ray tubes may be operated at voltages 

(where ratings permit) up to 16 ki lovolts (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 

IADIO CORH)lATlON OF AMUICA, HAII.SON, NEW JUSEY 

X-RAY 
PRECAUTIONS 



~ 
DEfiNITIONS 

OF' CATHODE-RAY TUBE TERMS 

Ultor. The "ultorll in a cathode-ray tube is the element 
to which is applied the highest dc vOltage for acceler­
ating the electrons in the beam prior to its deflection. 

POlt-Ultor. The "post-ultor" in a cathode-ray tube is the 
element to which is appl ied a dc voltage higher than the 
ultor voltage for accelerating the electrons in the beam 
after its deflection. 

2-56 
TUllE DIVISION 

DEFINITIONS 
1.010 COIPOIATION Of AMEriCA, HAIIISON, NEW JEISEY 
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2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type 2AP1 

General: 

Heater, for Unipotential Cathode: 
Voltage ....... " 6.3 ± 10% •••• ac or dc volts 
Current, ...... " 0.6 ....... amp. 

Direct Interelectrode Capacitances IApprox.): 
Gr id No.1 to All Other Electrodes. 8.0 ~~f 

~~f 

~~f 

~~f 

~~f 

~~f 

~~f 

u~f 

~~f 

~~f 

Cathode to All Other Electrodes. 5.5 
DJ1 to DJ2 • . . . . . • . • 0.6 
DJ3 to DJ4 . . . . • . • . . . . 1.1 
DJ1 to All Other Electrodes. . • 8.5 
DJ3 to All Other Electrodes, . . . 9.0-
DJ1 to All Other Electrodes except DJ2 8.0 
DJ2 to All Other Electrodes except DJ1 4.6 
DJ3 to All Other Electrodes except DJ4. 7.5 
DJ4 to All Other Electrodes except DJ3. 6.0 

Phosphor IFor Curves, see front of this Section) No.1 
Green 

• .. Medi um 
Electrostatic 

Fl uorescence . . 
Persistence ... . 

Focusing Method .. . 
Deflection Method .. 
Overa II length . • • • • . 
Greatest Diameter of Bulb •.. 
Minimum Useful Screen Diameter 
Mounting Position •. 
Base •....... 

Electrostatic 
7-7/16" ± 3/16" 

2" ± 1/16" 
1-3/4" 

. . . . . . . .. Any 

Basing Designation 
Pin 1-Heater 

.• Small Shell Magna I ll-Pin 
for BOTTOM VIEW ...•... 11l 

Pi n 2- Cathode 
Pin 3-Deflecting 

Electrode DJ1 
Pin 4 - Anode No.1 
Pin 5- No Connection 
Pin 6- Deflect i ng 

Electrode DJ4 
Pin 7 - Anode No.2, 

Grid No.2 

Pin 8-Deflecting 
Electrode 

DJ2 
Pin 9-Deflecting 

Electrode 
DJ3 

Pinl0-Grid No.1 
Pin11-Heater 

DJ1 and DJ2 are nearer the screen 

DJ3 and DJ4 are nearer the base 

With OJ I positive with respect to DJ2, the spot is de­

flected toward pin 4. With DJ3 positive with' respect to 

DJ 4, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and DJ4 and 

its intersection with the plane through the tube axis and 
pin I does not exceed IOo~ 

The angle between the trace produced by DJ3 and DJ4 and 

the t race produced by DJ I and DJ 2 is 900 ± 40 • 

JULY 1, 194~ 
RCA VICTOR DIVISION 

DATA 1 
IADIO CORPOIATION Of AMERICA. HAlIISON. NEW JlIsn 
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~ 2AP~A ~ '~ ~ 

. HIGH-VACUlJM CATHODE-RAY TUBE 

(cont inued trom preceding page) 

Maximum Ratings, AbsDtute V .. tues: 

ANODE-No.2 & GRI~o. 2 VOLTAGE ••••• 
ANODE-No.1 VOLTAGE •••••••••• 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negat ive Value ••••••••••• 
Positive Value: •••••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode 
Heater posit ive with respect to cathode 

Typical Operation: 

Anode-No. 2 & Gr i d-No. 2 Vo I tage* 
Anode-No.1 Voltage for Focus 

at 75S of Grid-No.1 Volt-

500 

125 .... x. 

o .. "". 

660 .... x. 

1000 . 

age for Cutoff- 125 250 
Grid-No.1 Volt. for Visual Cutoff' -)0 -60 •• 
Max. Anode-No.1 Current Range& Between -50 and +10 
Deflection Sensitivity: 

DJ1 and DJ2 ••• ; 
DJ3 and DJ4 •••• 

Deflection Factor:·· 
DJ1 and DJ2 •••• 
DJ3 and DJ4. • •• 

0.220 0.110 
0.260 0.130 

115 
98 

230 
196 

volts 
volts 

volts 
volts 

volts 

volts 
volts 

volts 

volts 
volts 
I"lf1lp. 

rrm/v dc 
rrm/v de 

v dclin. 
v dclin. 

* Brilliance and definition decrease with decreasing anode-No.2 Yoltage. 
In general. anode-No.2 'Voltage should not be less than 500 volts . 

• Individual tubes may require between +201 and -"51 of the values shown 
with grid-110. 1 voltages between zero and cutof'. 

, !~~~alo ei t ~~it ~~"t~!s:t~! ;~~:? focused spot. Supply shaul die adjust-

• See curve for average values. 

t-Individual tubes may vary 'rom these values by ± 201. 

Spot Po,itlon: 

The undeflected focused spot wi II fall within a 10 ..... m square 

centered at the geometric center of the tube face and having 
.one side parallel to the trace produced by OJI and DJ2. Suit­
·able test conditions are: anode-No.2 voltage, 1000 volts; 
anode-No.1 voltage, !ldjusted for focus; deflect lng-elect rode 
resistors, I megohm each, connected to anode No.2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-N"o.1 voltage should be near cutoff before appl ica­
tion of anode voltages~ 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. • • . . .. 1.5 .... x. megohms 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 .... x. megohm 

JULY 1, 1945 RCA VICTOR DIVISION 
DATA 1 

IADIO cotPOtATICJN Of AMEtlCA. HAltiSON. NIW JlIsn 
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2AP I-A ~TT~~ ~ 

HIGH-VACUUM CATHODE-RAY TUBE 

(cant inued from preced ing page) 

Resistance in Any Deflecting-
Electrode Circuit·· 5.0 max. megohms 

.... It is recommended that all deflecting-electrode-circuit resistanceSlle 
approximately equal. 

TYPICAL OSCILLOGRAPH CIRCUIT 

logg V. R4 $....:::;:~:=, 

I----,H~I 
C3 J 

'--4.....--:--I~ 2 
C4 OJ 

_~==~i1~~~3 

V~~~~GE ~ R!; 
AC 

SUPPLY __ ~...:!=~ 

~ Cs DJ4 

L-..+---.-------l~C6 7 
VOLTAGE 

INPUT 

• 

IOSV. Re 
DC 

Cl: 0.1 ~t 

C2: 1.0 ,,' 
C3 Cil C5 C6: 0.05-",' Blocking 

Capacitor· 
Rl R2: 0.5 Megohm 
R3: 3.0 Megohms 

HEATER 
SUPPLY 

TO 
DEFLECTING 
ELECTRODES 

92CS-6582 

R_: l.O-Megohm Potent iometer 
R5: 0.5 Megohm 

:;: Rg ~ 5D~:VO~~M:~~~~t ~~~:~~ r amete r 
R9 RlO: Dual 5-Megohm Potent iometer 
Rll R12 R13 RllI: 2 Megphms 

:~:~ Caa~:do:e N~~ 2 9rr~n~~~~n~:~~C ~ ~~;s m:~O~!ee h~~: ~~~~a;~l ~:~~ n~~t i ~g~ 
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 defocusin9, 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 deflect ing electrodes. 

The 1 icense extended to the purchaser of tubes appears in the License Not ice 
accompanying them. Inforrre.t ion contained herein is furnished without assumirg 

any obligations. 

JULY 1. 1945 
RCA VICTOR DIVISION 

DATA 2 
lADlO CORPORATION OF AMERICA, HAIRISON, NEW ,eRSEY 
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'U 2API-A ~ '~ Q 

. HIGH-VACUUM CATHODE-RAY TUBE' 

i " 
3 "16 

SMALL SHELL 
MAGNAL 

II-PIN BASE 

92CM-631)8R2 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FR~ PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE 

JULY 1, 1945 RCA VICTOR DIVISION 
lADlO CO'POIATION or AMfIICA, HAI •• SON. NEW Jl!lsn 

DATA 2 



AVERAGE 

~ ~~ ~ ~ 
2API-A ~ 

CHARACTERISTICS 

E-f=6.3 VOLTS 

ANODE N!I VOLTS ADJUSTED TO GIVE FOCUS 

ANODE N~2 & 

60 

60 

CURVE E~~~~~~~E GRID N!2 VOLTS 

A 

B 

C 

D 

ANODE N!! I 

ANODE N~I 

ANODE N! 2 
& GRID N° 2 

ANODE N! 2 
& GRID N~ 2 

GRID N!I VOLTS <I) 

w 
o,a: 

40 -20 o 

zlt 
w:a 
0« 

0.100 
za: 
«lJ 

:a 

40 20 

GRID N!I VOLTS 

1000 

500 

1000 

500 

o 

2000 
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III 
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w 
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1200 ~ 
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« 

APR. 17,1945 RCA VICTOR DIVISION 92CM-.6410RI 
RADIO COI'<)RATION OF AMAltA. HARIISON, NEW JEllEY 
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2BPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
Genera I: 

Heater, for Unipotential Cathode: 
Vol tage. • . . • . •• 6.3 .••••• ac or dc vol ts 
Current. • . . • . . .• 0.6 ••.•.• amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 8 ~f 

OJ 1 to OJ 2 . . . . . . . . . 2 ~f 

OJ3 to DJ 4 . . • • • . . . • 2 ~f 

DJl to All Other Electrodes. 11 ~f 

OJ 2 to All Other El ectrodes. 8 ~f 

OJ., t'o All Other Electrodes. 7 ~f 

OJ4 to All Other El ectrodes. . • . • . . 8 ~f_ 

Phosphor (For Curves, see front of this Section) . No.1 
Fluorescence. Green 
Pers i stence. . . Med i um 

Focusing Method • Electrostatic 
Deflection 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-Pi n 

Bas i ng Des i gnat i on for bOTTOM V I EIV • 12 
Pin 1-Heater Pi~ 8-·A~ode·N~.2, 
Pin 2-Grid No.1 Grid No.2 
Pi n 3 - Cathode Pi n 9 - Defl ect i ng 
Pin 4-Anode No.1 Electrode 
Pin 5- Internal OJ 2 

Connect i on-- Pi n 10 - Defl ect i ng 
Do ~jot Use El ect rode 

Pin E- Deflectinq OJ 1 
El ect rode' 

OJ., Pin 11- Internal 

Pi n 7 - Defl ect i n9 Connect i on--
El ect rode Do Not Use 

DJ4 Pin 12-Heater 

DJ 1 and DJ 2 art nearer the screen 

0.1.9 and DJ4 are nearer the base 

With DJ1 ppsitive witr resoect to DJ2, the spot is deflected 
toward pin 4. With DJ3 positive with respect to Dj4, thE' 
spot is deflected toward pin 1. 

The plane through the tube axis and pin ',0.4 may vary froIT· 
the trace produced by DJ1 and DJ2 by an angular tolerance 
(measured about the tube axis) of 100. 

The angle between DJ1 - DJ2 trace and DJ) - DJ4 trace is 
900 ± 30• 

+- Indicates a change. 

SEPT. 1, 1950 TUBE DEPARTMENT DATA 
IADIO COI~IATION' OF AMEiICA. HARRISON. NEW JUSEY 
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2BPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Desitn-Cent.r Values: 

ANODE-No. 2- VOLTAGE. • 
ANODE-No.1 VOLTAGE •• 

-. GRI~No.1 VOLTAGE: 
Negative bias value. 
Positive bias value. 
Positive peak value •••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECT I NG ELECTRODE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

2500 max. volts 
1000 max. volts 

200 max. volts 
o max. volts 
2 max. volts 

500 max. volts 

125 max. volts 
125 max. volts 

For any anode-No.2 1Joltate 1Eb2J b.t .... "" 500' 

Anode-No.1 Voltage. .• 15% to 2B% of Eb2 
~ Max. Grid-No.1 Voltage 

for Vi sual Cutoff. 

and 2500 1Jolt. 

volts 

Max. Anode-No.1 
Cu rrent Range. 

Deflection Factors: 

OJl '" OJ 2' • 
OJ3 '" OJ4· ••• 

~ Spot Position ••• 

6.75% of Eb2 

-15 to +10 

115 to 155 
74 to 100 

D 

Exeaples of Us. of Design Rang.s: 
2000 

volts 

mi c roampe res 

v dc/in./kv of Eb2 
v dc/in./kv of Eb2 

1Jolt. For anode-No.2 1Joltate 

Anode-No.1 Voltage •• 
Max. Grid-No.1 Voltage 

for Vi sual Cutoff. 

of 1000 

150 - 2BO 300- 560 volts 

Deflection Factors: 
OJ1 '" OJ2· ••••• 
OJ3 '" OJ4' ••••• 

Maximu. Circuit Val u.s: 

-67.5 

115-155 
74- 100 

Grid-No.l-Circuit Resistance ••• 
Resistance in Any Deflecting-

Electrode Ci rcuito• 

-135 

230 - 310 
148- 200 

volts 

vo 1 ts dcli n. 
vo 1 ts dcli n. 

1.5 max. megohms 

5.0 max. megohms 

" :r~~l ~:n;~ e.r:wd~~1 ~~ 1 0:0, ~esc ~esa~eec~~henddeec:eOansl1;g,:~or~:~l D~f::as:: 
flection and low roo~light levels. 

o It Is recommended that the deflecting-e,ectrode-clrcult resistances 
be approximately equal. 

• ~~~:~r~~' ~oa~~r~~~d a"so·:nov:1'el c,,~~~~ CO~~eecpt:oddJ~le::e:n:J~~~. ~U~:f t:~: 
and average anode-No.2 current shaul d be l1ml ted to 6 watt s. 

D The center ot the unde1'ected, focused spot will 'all within a circle 
having a 5.0-mm radius concentric with the center of the tube face. 

-JIo-lndlcates a change. 

SEPT. 1. 1950 TUaDEPARTMENT DATA 
IMIIO COII'OIATION OP AMlIICA, HAI.11ON. NEW JlISh' 
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2BPI 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HIGH­
VOLTAGE 

AC 
SUPPLY 

C1: 0.2 I£f 
C2: 1.0 p.f 

C, C_ CS C6: O.05-~~p:~~~~~~2 

Rl R2: 2.5 Megohms. 0.5 Watt 
R): 2.5 Megohms, 1 Watt 

~I 

'--........ +-",...-I1~2 
C4 OJ 

t------T~..".......~3 
Cs DJ4 

'-------7--T-+*---=--ICe 7 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 

TO 
DEF"LECTING 
ELECTRODES 

92CM-6777R I 

11.: I.O-Megohm potent iometer 
R5: 0.5 PIIegohm, 0.5 watt 
R6: 0.,5 Megohm, 0.5 watt 
R7 R8: Dual 5-Megohm potent iometer 
R9 RIO: Dual 5-Megohm potentiometer 
Ru IH2 RIJ RU: 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-

~~t r!~ova:P~!~ l:~t f~~~~~ect ~~det hr~Ss i ~~~~!cet'o i ~i ~ ~m ~;:f~~:~ l~g u:~~!~r 
on amplifier. In order to minimize spot detocusin~. it is essential 
that anode No.2 be returned to b point in the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes. 

Devices and arrangements Sh'own or described herein may 
use patents of RCA or others. I nformat ion contai ned 
herein is furnished without resDonsibil ity by RCA for 
its use and without prejudice to RCA'S patent rights. 

SEPT. 1, 1950 TUllE DEPARTMENT CE-6777R1 
RADIO COIPOIATION Of AMElICA, HAIIISON. NEW JEISEY 
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2BPI 

OSCILLOGRAPH TUBE 

SMALL-oSHELL 
DUODECAL 

12-PIN BASE 

fl OF BULB WI LL NOT DEV I ATE MORE THAN 2° I N ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF BOTTOM OF THE BASE. 

92C~6689 

SEPT. 1, 1950 TUIE DEPARTMENT 
IADIO CO.~IATION OF AMEIICA. HAUISON. NEW JEISEY 

CE-6689 



Ef= 6.3 VOLTS 

~ 
2BPI 

CHARACTER I STICS 

ANODE-N°IIlOLTS ADJUSTED FOR FOCUS 

8 

7 

6 

5 
U) 

\oJ 
II: ... 
IL 

:::! 
« 
-J 
-J 4 
:::! 
N 

OJ 
Z 

... 
0 
0 
Z 3 « 

2 

500 

AUGUST 14,1950 

MAX. ANODE-N!! 2 CURRENT 
FOR ANY TUBE AT ZERO 
GRID-N!! I VOLTAGE 

1000 1500 2000 
ANODE-N!! 2 VOLTS 

TUBE DEPARTMENT 
1"010 CORPOIATION OF AMUleA, HARRiSON, NEW JUSf'l' 

60 

50 

40 

f/) 
U) 

\oJ 
Z 
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:I: 
l) 

a: 
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20 
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2500 

92CM-6748RI 
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2BPI 

AVERAGE CHARACTERISTICS 

Ef= 8.3 VOLTS 
ANODE - N~ 2 VOLTS = 1000 
ANOOE-N!! I VOLTS ADJUSTED FOR FOCUS 

20 2.0 

15 1.5 

(/) (/) 

(/) '" '" II: 
Z '" l- lL 

is :1 
< 

i ::i 
III .J 

'" 
10 1.0 j 

Z 
N ::i II 

'" 
Z 

~ 

'" ~ 
Q 

0 

'" 
Z 

II: < 

5 0.5 

-so -10 o 
GRIO-N!! I VOLTS 

AUGUST 14. 1950 TUIE DEPARTMENT 92CM- 6747RI 
RADIO COJPOIATION Of' AMUICA. H ...... SON. NEW JEISIY 
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2BPII 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 2BPll is the same as the 2BP1 except that it has 
a phosphor of the short-persistence. blue-fluorescence 
type des i gnated Pll. The blue rad i at i on of the Pll 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 2BPll in all moving 
film photographic app1 ications without blurring except 
in those where film moves at a high speed. The 2BPll 
is also quite satisfactory for visual observation of 
phenomena because its phosphor has unusua11 y high bri ght­
ness for a blue screen. 

I n general. ope rat i on of the 2BPll at an anode-No.2 
voltage less than 1000 volts is not recommended. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the P11 Phosphor are shown at the 
front of this Section 

SEPT. 1. 1950 TUBE D£l'ARTMlHT 
IAOIO COl POtATION or AMEIICA, HA.IlSON, NEW JEISEY 

DATA 
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2F21 

MONOSCOPE 
5-INCH MAGNETIC-DEFLECTION TYPE 

Su~ersedes Type 1899 

General: 

Heater. for Unipotential Cathode: 
Vo ltage. • • • • • • •• 6.3:1: 1tn. 
Current. • • • • • • •• 0.6 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Eiectrodes •• 
Pattern Electrode to Grid No.4 ••• 

Pattern: , 

• ac or de volts 
amp 

7 •••• 
5 •.•• 

Type •••••••• 
Dimensions (Approx.) 
Cal ibration ••••• 

Focusing Method •••• 
Deflection Method ••• 

See illustration on next page 
2-5/16" x 3-1116" 

Up to 500 1 i ne~ 
El ect rostat i c 

• • Magnet ic 
• • • • • • • • • 400 Maximum Sol id Deflection Angle. 

Overall Length • • • • • • 
Greate5t Diameter of Bulb. 
Caps (Two) • • • • • 
Mounting Position •• 

12-7/16" + 1/4" - 7116" 
• • • •• 5-1/16" max. 

Recessed Small Ball 
• •••••••••• Any 

Base •••••••• 
Basing Designation 
Pi n 1- Heater 

• • • • • Long-Shell Medium 6-Pin 
for BOTTOM V lEW • • • • • • • • •• 6BV 

WPJ4 

Pi n 6 - Heater 
Pin 2-Grid No.2 
Pin 3-Grid No.3 
Pin 4 -Grid No.1 
Pi n 5 - Cathode 

End Cap - Pat tern 

c: -==- ~ 

El ectrode 
Side Cap-Grid No.4 

I 6 

Maximum Ratings, Desien-Ce.ter Values: 

PATTERN-ELECTRODE VOLTAGE. • • • • • • 
GRI(}'No.4 (COLLECTOR) VOLTAGE •••••• 
GRI(}.No.3 (FOCUSING ELECTRODE) VOLTAGE. 
GRI(}.No.2 (ACCELERATING ELECTRODE) VOLT. 
GRI(}'No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative Bias Value •••••••••• 
Positive Bias Value •••••••••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

Typi,cal Operation: , 

Pattern-Electrode Voltage •••••••• 
Gri d-No. 4 Vol tage. • • • • • • • ••• '. 
Grid-No.3 Voltage for Focus at 

0.5 lIamp Gri d-No. 4 Cu rrent· 
Grid-No.2 Vol tage •••••••••••• 
Grid-No.1 Voltage for 

Visual Cutoff on Monitor' 
Internal Resistance between 

Grid No.4 and Pattern Electrode 
Grid-No.4 Current •••••••••••• 

" ... ,.: See next page, 

JUNE 20. 1946 TUBE DIVISION 

1500 max. volts 
1500 max. volts 
600 max. volts 

1600 max. volts 

125 max. volts 
o max. volts 

125 max. volts 
125 max. volts 

1000 volts 
1050 volts 

300 approx. volts 
1000 volts 

-50 approx. volts 

Greater than 1 meg. 
0.5 .. lIamp 

TENTATIVE DATA 
RADIO CORPORATION OF AMEiICA. HAIRISON. NEW JEISEY 
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2F21 

MONOSCOPE 

Pattern-~lectrode Signal Current 

Resolution Capability~~ 

Maximum Circuit Value: 

(Peak-to-Peak) 

Grid-No.l-Circuit Resistance 

0.5 approx. ~amp 

500 • lines 

1.5 max. megohms 

.. rnGividual tubes may require between + 20S and - 201 of these values. 

, Oeflectiori must be maintained at all times. When scanned area does not 
cover ent ire pattern, the beam current should be reduced accordingly 
and time of operation limited to prevent damaj:1ing the pattern. 

Supply should be adjustable between + _01 and - 801of this value. 

AI. with full scanning. 

PATTERN 

82cs-e"5 

JUNE 20. 1946 IUIE DIVISION TENTATIVE DATA 
IADIO COlPOIATlON 01 AMl!IICA. HAIIISON, NEW JElSEY 
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2F21 

MONOSCOPE 

PATTERN ELECTRODE 
RECESSED SMALL 

BALL CAP 

REfERENCE 
LINE __ 1..: 

(NOTE 3) f1 
3 N a.-.;j I 

MIN_ IN ! ~ R_ EffECTIVE 
CENTER Of 
DEfLECTION 

LONG-SHELL 
MEDIUM 

6-PIN BASE 
(NOTE 4) 

SEE NOTE 51 
' 6 rSEE NOTE 6 

~--~--~B 
~~_30°:l:IOo 

3 C 

BOTTOM VIEW 

A' 

92~53 

NOTE 1: U HE AA' 1 S PER PEND I CUlAR TO THE AX I S OF THE lUBE AWD INTERSECTS 
THE FACE CONTOUR 1/2" FR<»4 THE AXIS OF THE lUBE. 

NOTE 2: DEFLECTI()II ANaE BElWEEN DIAGOIfALLY OPPOSITE CORNERS OF PATTERN. 

HOTE 3: REFERENCE UNE IS DETERMINED BY POSITION WERE GAUGE 1.1138" ± 
.003 1.0. AND 2" LONG WILL REST ON BULB COIlE. 

NOTE II: t OF BtU WILL NOT DEVIATE MORE THAN 'J!l IN AllY 0 IRECTION FR<»4 THE 
PERPENDICULAR ERECTED AT THE CENTER OF THE 8OTI<»4 OF THE BASE. 

NOTE 5: MINOR AXIS OF PATIERN ELECTRODE MAY VARY FR<»4 PLANE ee' THROUGH 
PIN 2 AND lUBE AXIS BY 100. TOP EDGE OF PATTERN IS ON SAME SIDE OF 
lUBE AS PIN 5. 

NOTE 6: BB' INDICATES PLANE THROUGH lUBE AXIS AND GRID-No.1I TERMINAL. 

JUNE 20. 1946 TUBE DIVISION CE-6653 
IADIO CORPORATION OF AMEIICA, HAIIISON. NEW JEISEY 
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2P23 

IMAGE ORTHICON 
MAGNETIC FOCU5--MAGNETIC DEFLECTION 

General: 

Heater. for Unipotential Cathode: 
Vo I tage. • • • . • •. 6.3 ± '0% ac or dc volts 

amp Current. • . • . • . •. 0.6 
Direct Interelectrode Capacitance: 

Anode to All Other Electrodes 
Photocathode Spectral Response. 
Image Size (4 x 3 aspect ratio). 
Focusing Method •.• 
Deflection Method. . • .• . 
Overall Length •.•...•. 
Greatest Diameter of Bulb ••• 

20 ~f 
• See Cu rve +-

1.6" Diagonal 
Magnetic 
Magnetic 

15-1/4" ± 1/4" 

Minimum Deflecting-Coil Inside Diameter. 
3" ± 1/16" 

2-1/8" 
Defl ect i ng-Co i I Length . . • 
Focusing-Coil Length .•.. 
Al ignment-Coil Length .••• 
Photocathode Distance Inside 
Ope rat i ng Pos i t i on . . . • . 

End Base •••. 

Pi n 1- Heater 
Pin 2-Grid No.4 
Pin 3-Grid No.3 
Pin 4- Internal Connec-

t i on-Do Not Use 
Pi n 5 - Dynode No.2 
Pi n 6 - Dynode No.4 
Pi n 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.1 
Pin 13- Cathode 
Pi n 14 - Heater 

Shoulder Base ••• 

Pin i-Grid No.6 
pi n 2 - Photocathode 
Pin 3- Internal Connec­

t i on-Do Not Use 
Pi n 4 - Internal Connec­

tion--Do Not Use 

+- I nd icates a change. 

5 11 -+-

. . . . . . 10" .... 
.. . . . . . . . .. 15/16 11 +-

End of Focus i ng Co i 1. ... 1/2" .... 
Any except with diheptal base 
up and tube axis at angle of 
less than 200 from the vertical 

Small-Shell Diheptal 14-Pin 

BOnOM VIEW 
DIRECTION Of' LIGHT: 
PERPENDICULAR TO 
LARGE END Of' TUBE 

WHITE INDEX LINE 
ON FACE 

Jumbo Annular 7-Pin 

Pin 5-Grid No.5 
Pi n 6 - Target 
Pin 7- Internal Connec­

t i on-Do Not Use 

MAR. 15. 1948 TUllE DEPARTMENT DATA 1 
IADIO COI'OIATIQN O. AMEIICA. HAItiISOH, NEW JUSEY 
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2P23 

IMAGE ORTHICON 

+ Maxi.u. Rating •• Absolute V"lues: 

PHOTOCATHODE VOLTAGE. • • • ••• 
PHOTOCATHODE ILLUMINATION •.••• 
OPERATING TEMPERATURE OF ANY PART OF BULB. 
OPERATING TEMPERATURE OF BULB AT 

LARGE END OF TUBE (Target Section) • 
TEMPERATURE DIFFERENCE BETWEEN TARGET 

SECTION AND ANY PART OF BULB HOTTER 
THAN TARGET SECTION. 

GRID-No.6 VOLTAGE. 
TARGET VOLTAGE: 

Positive value. 
Negative value. 

GRID-No.5 VOLTAGE 
GRID-No.4 VOLTAGE 

" 

GRID-No.3 VOLTAGE. • • 
GRID-No.2 & DYNODE-No.1 VOLTAGE. 
GRID-No.1 VOLTAGE: 

Negative bias value •••••• 
Positive bias value ••••.. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

ANODE-SUPPLY VOLTAGE- •••••• 
VOLTAGE PER MULTIPLIER STAGE ••• 

.... Typical Operation: 

Photocathode Voltage (Image Focus) 
Grid-No.6 Voltage (Accelerator)--

-550 max. 
50 max. 
65 max. 

35 min. 

5 max. 
-550 max. 

50 max. 
50 max. 

150 max. 
300 max. 
400 max. 
350 max. 

125 max. 
o max. 

125 max. 
10 max. 

1650 max. 
350 max. 

-300 to -500 

80% of photocathode voltage' .• 
Target Vol tage-•••••••••• 
~~id-No.5 Voltage (Decelerator)-­
~rid-No.4 Voltage (Beam Focus) •• 
Grid-No.3 Voltage ••••••••• 
Grid-No.2 & Dynode-No.1 Voltage •..• 
Grid-No.1 Voltage (For Picture Cutoff) 

-240 to -400 

. Dynode-No.2 Vo 1 tage. • • • • • • • . • 
Dynode-No.3 Voltage. 
~Ynode-No.4 Voltage. 
pYnode-No.5 Voltage •••• 
IAnode Vo 1 tage. • • • • • • 
~node Cu rrent. • • • • • • 
arget Temperature Range •••• 

Ratio of Peak-to-Peak Highl ight 
Video-Signal Current to 

RMS No i se Cu rrent (App rox. ). • • . 
MinimumPeak-to-Peak Blankinp Voltage 
Field Strength at Center of 

0 
o to 100 

160 to 240 
225 to 330 

300 
-15 to -85 

600 
880 

1160 
1450 
1500 

50 
35 to 60 

35 
10 

volts 
ft-c 

°C 

°c 

°c 
volts 

volts 
volts. 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 
volts 
volts 

volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 

~t 

volts 

Focusing Coil 75 gausses 

- •••• , -, ,: See next page. 

-to-Indicates a C!'Iange. 

MAR. 15. 1948 1\JIE Dfl'ARTMENT DATA 1 
1"'010 COIIIOIATION O. AMEiICA. HAI'IION, NEW JEISEY 
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2P23 

IMAGE ORTHICON 

Focusing-Coil Current (Approx.) for 
coil 1 isted below) ••. 

Deflecting-Coil Current (Approx. for 
assembly 1 isted below): 

Horizontal (Peak to Peak). 
Vertical (Peak to Peak). 

Alignment-Coil Current (Approx. for 
coil 1 isted below) 

COMPonents: 
Deflecting-Coil Assembly (Includes 

Keyed Jumbo Annular 7-Pi n Socket). 
Focusing-Coil Assembly. 
Ali gnment-Co i 1 Assembly. • • • • • 
Hor. Deflection Output Transformer 
Ver. Deflection Output Transformer 

75 

625 
290 

o to 30 

RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 

• Ratio 01 dynode voltages is shown under Typical Operation. 

rna 

rna 
rna 

rna 

201075 
202075 
204075 

204T1 
204T2 

~~d i~:i!doe:,:~: onFO~h ~ fmpl°iltti~gde e~~Y~!~n~~ t~/~S!~f~:g:i ~:~ n b! n=e~~ 
• ~1i~stable within' , volts of indicated value. with blanking voltage 

+ 

• Taps at D. ,0, 60, and 90 vo1ts are recomlended. Set at voltage giving +­
most uniform resolution and signal output over entire picture area . 

• Adjust to give the most unitonnly shaded picture near maximum signal. 

OPERATING NOTES 

Atter the 2P23 has been Inserte~ In Its sockets and the 
voltages applied. allow It to warm up tor 1/2 to 1 hour with 
the camera lens Iris closed. Then, proceed with normal oper­
ating adjustments. 

llben the equipment design or operating conditions are such 
that the maximum temperature rating or maxImum temperature 
dltterence will be exceeded. prOVision should be made to di­
rect a blast ot cooling air trom the dlheptal-base end ot the 
tube along the entire length ot the bulb surtace. 1. e •• through 
the space betw ... n the bulb surtace and the surrounding de­
tlectlng coil and Its extension. For this purpose. a s.all 
blower Is satlstactory. but 1t should run at low speed to pre­
vent Vibration ot the 2P23 and the associated ampl1tler equip­
ment. Unless vibration Is prevented. distortion ot the picture 
may occur. To Keep the operating temperature ot the large end 
ot the tube trom talling below 46 0C. some torm ot controlled 
baatlng should be employed. Ordinarily. adequate heat will be 
suppl1ed by the focusing coll. deflection colls. and asSOCiated 
amplltler tubes SO that the temperature can be controlled by 
the amount ot coollng air dlrected along the bulb surtace. 

Resolut10n ot better than 400 11nas at the center ot the 
picture can be prOduced by the 2P23 wben the hlChl1ght 111uml­
nation Is above the knee ot the typical signal-output curve 
tor this type. To utilize such resolution capability In the 
horizontal dlreetlon With the standard scanning rate ot 626 
lines, it is necessary to use a vid.eo amplitier baving a banc1-
width ot at least 6.6 megacycles. The maxlmum resolution oD­
talnable Is 11mlted by the mesh-screen portlon ot the target. 

+Indicates a Change. 

MAR. 15. 1948 TUBE DEPARTMENT DATA 2 
IADIO COItPOtATION Of AMlIICA, HAIIISON, NEW JlIIE' 
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2P23 

IMAGE ORTHICON 

JUMBO 
ANNULAR 

7-PIN BASE 

AUG. 15. 1946 

DETAIL OF" BOTTOM VIEW 
OF" JUMBO ANNULAR BASE 

SEt NOTE 2 

43' 

15!aN MOTEl: MEASURED AT DISTANCE Of 1/)2" 
BELOW BOTTO. Of ANNULAR BASE. 

:I: ~4.· 
MOTE 2: DOTTED AREA IS flAT OR EX-

TENDS TOWARD 0 IHE PTAL-BASE END Of 

TUBE BY 0.060" .AX. 

ANNULAR lASE 8A11IE 

ANGULAR VARIATIONS BETwEEN PIU AS 

WELL AS ECCENTR IC lTV Of NEC' CYL INDER 

wITH RESPECT TO PHOTOCATHODE CYLINDER 

ARE HELD TO TOLERANCES SUCH THAT ·PINS 

AND NEC' CYLINDERWILLflT flAT-PLATE 

GAUGE WITH: 

a. SEVEN HOLES HAV ING 0 IAMETER OF 

0.065- t 0.001- ... NO DEPTH OF' 

0.265- t 0.001-, HOLES ARE EN­

L.RGED BY 05° TAPER TO DEPTH Of 

0.0." AND ARE SPACED AT ANGLES 

OF 51°26" :t: 5' ONCIRCLE DIAMETER 

OF 2.500· t 0.001-, 

b. SIX STOPS HAVING HEIGHT Of 0.187" 

t 0.001-, CENTERED BETWEEN PIN 

HOLES. T08EAR AGAINST fUT AREAS 

Of BASE. 

C. RIM EXTENDING OUT A MINIMUM Of 

11." fROM 2-13/16" DIAMETER AND 

HAVING HEIGHT QfO.12'· :I: O.Oot-, 

d. NEC'-CYLINOERCLEARANCE HOLE HAV­

'N' DIAMETER Of 2.200· t O.ODP. 

92tll-eeal 

lUBE DEPARThIINr CE-6685 
IADIO COIPOUTION ~ AMEIICA., HAtllSON, NEW JElSEY 
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2P23 . ~ 

CHARACTERISTIC CURVES 

TYPICAL SIGNAL OUTPUT 

SCENE' BLACKS AND WHITES I BALANCED 
10 

6 

4 

3 
/ 2 

TUNGSTEN LIGHT 

/ 
"'DAYLIGHT" I 

OR DAYLIGHT fLUORESCENT LIGHT i I 
8 

6 

4 

-~i=-3/ I 
2 

0.1 / 

, 
II 

. 001 2 4 6 .01 2 4 6 0.1 2 4 6 1.0 2 4 6 10 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE-FOOT-CANDLES 

92CM-6693TIV 

SPECTRAL SENSITIVITY CHARACTERISTIC 
FOR EQUAL "'AWES or RADIANT rwx AT ALL W/II. [LENCTHS w 

140 

~120 
Z 
::> 
> 
~IOO 
II: 
t-
iii 
~ 80 
I 

> 
t 
~ 60 

~ 
IoJ 
III 40 

IoJ 
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~ 
-' 20 
IoJ 
II: 

o 

'\ 
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\ 

\ 

\ 
~ 

\ 
4000 8000 12000 

WAVELENGTH-ANGSTROMS 
II I I II 

~ 
-' 
-' 
~ 92CM-6924T 

MAR. 15. 1948 TUBE DEPARTMENT CE-6693TI V-6924T 
IAD10 CO.'OIATION Of AMElICA, HAUISON, NEW UISEY 
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3API-A 

OSCILLOGRAPH TUBE 

GENERAL DATA 
except for those on the phosphor as indiC~belOW' 

MAXIMUM RATINGS, TYPICAL OPERATION, I 
and 

AVERAGE CHARACTERISTICS C ES 
(Anode-No.2 & Grid-No.2 Microamperes v id-~.l Vo ts) 

for the 3API-A 
are the same as those for ~-A. 

Phosphor (For Curves, see front of th, Section) ... No.1 
Fl uorescence. : \"~: : : . . .. .•.. .. Green 
P".;."",, . ~ . ~ .... ",,;", 

~§;} , 

~~ 

fl!! 
~ 

JUNE 20, 1946 TUBE DIVISION DATA 
IADIO COIPORATION Of AMEiICA, HARIISON. NEW JERSEY 
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3BPI-A rTDV ~ 

HIGH-VACUUM CATHODE-RAY TUBE 
SU ersedes T e BP1 

General: 

Heater, for Unipotential Cathode.: 
Voltage. . . . . . . •. 6.3 ± 10% •••• ac or dc volts 
Current. . . . . . . .• 0.6 ....... amp. 

Direct Interelectrode Capacitances I Approx. }: 
Grid No.1 to All Other Electrodes. 8.5 
Cathode to All Other Electrodes. 8.0 
DJI to DJ2 . . . . . . . . . 2.0 
DJ3 to DJ4 . . . . . • 2.0 
DJI to All Other Electrodes. : : B.O 
DJ3 to All Other Electrodes. . . 6.0 
DJI to All Other Electrodes except DJ2 6.0 
DJ2 to All Other Electrodes except DJI 5.0 
DJ3 to All Other Electrodes except DJ4 4.0 
DJ4 to All Other Electrodes except OJ, 6.0 

Phosphor IFor Curves, see front of this Section} 
Fluorescence •. 
Persistence ... 

Focusing Method .. 
Deflection Method. 
Overall Length ..... . 
Greatest Di ameter of Bu lb. . . 
Minimum Useful Screen Diameter 
Mounting Position .. 

ILlLf 
ILlLf 
ILlLf 
ILlLf 
ILlLf 
ILlLf 
ILlLf 
ILlLf 
ILlLf 
ILlLf 

No.1 
Green 

... Medium 
Electrostatic 
E lectrostat i c 

10" ± 1/4" 
3" ± 1/16" 

2-3/4" 
Any 

Base ....... . 
Basing Designation for 
Pin 1- Heater 

. Medium Shell Diheptal 12-Pin 
BOnOM VI EW .....•... 14C 

Pin 2- Cathode 
Pin 3-Grid No •. l 
Pin 4- Internal Con. 

Do Not Use 
Pin 5 - Anode No.1 
Pin 7-Deflecting 

ElectrOde DJ3 
Pin 8- Deflecting 

Electrode DJ4 

KEY 

Pin 9- Anode No.2, 
Grid No.2 

Pin la-Deflecting 
Electrode 

DJ2 
Pin 11- Deflecting 

Electrode 
DJI 

Pi n 12 - No Conn. 
Pin 14-Heater 

DJ1 and. DJ2 are nearer the screen 

DJ3 and DJ4 are nearer the base 

With OJ I positive with respect to DJ 21 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 ang Ie between the t race produced by OJ I and DJ 2 and 

its intersection with the plane through the tube axis and 
pin 5 does not exceed ~OO. 

The ang Ie between the trace produced by OJ3 and DJ 4 and 

the trace produced by OJ I and DJ 2 is 900 ± 30. 

Maximum Ratings, AboLute VaLues: 

ANODE-No.2 & GRID-No.2 VOLTAGE. 
ANODE-No.1 VOLTAGE. 

JULY 1, 1945 RCA VICTOR DIVISION 

2200 IIax. 
1100 max. 

IADIO CORPOIATION c:J, AMERICA. HAlIISON. NEW JlISEY 

volts· 
volts 

DArA 1 
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HIGH-VACUUM CATHODE-RAY TUBE 

(continUed from preceding page) 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 
Negat i ve Va I ue. • • • • • • • • • • • 
Positive Value •••••••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

PEAK HEATER-GATHODE VOLTAGE: 
Heater negative \'lith respect to cathode 
Heater positive with respect to cathode 

TypIcal Operation: 

Anode-No.2 & Grid-No.2 Voltage­
Anode No.1 Voltage for Focus 

at 75% of Grid-No.1 Volt-

1500 

200 '"Itt. 
o '"Itt. 

550 mar. 

125 mar. 
10 mar. 

2000 • 

age for Cutoff-. 430 575... 
Grid-No.1 Volt. for Visual Cutoff# -45 -60 ... 
Max. Anode-No.1 Current Range& Between -50 and +10 
Deflection Sensitivity: 

DJl and DJ2 ••.. 
DJ3 and DJ4 .••. 

Deflection Factor:·· 
DJl and DJ2 .••. 
DJ3 and DJ4 • . • . 

0.169 0.127 
0.229 0.172 

150 
111 

200 
148 

volts 
volts 

volts 

volts 
volts 

volts 

volts 
volts 
!lamp.: 

om/v dc, 
om/v dc 

v dc/in. 
v dcli n. 

• 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 +20'1 and -,0'1 of the values shown. 
with grid-NO.1 voltages between zero and cutoff. . 

visual extinction of stationary focused spot. Supply shouldbeadjust­
able to :t SOS of these values. 

• See curve for ayer .. lge values • 
• * Individual tubes may vary from these values by t 20S. 

spot PosItIon: 

The undeflected focused spot wi I I fal I within a 15-mm square 
centered at the geometric center of the tube face and having 
one side parall e I to the trace produced by OJ I and OJ 2' Su i t­
able test conditions are: anode-NQ.2 voltage, 1500 volts; 
anode-No.1 voltage, adjusted for focus; deflecting-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.1 voltage should be near cutoff before applica­
tion of anode voltages. 

MaxImum CIrcuIt Values: 

Grid-No.l-Circuit Resistance. . . • .• 1.5 mar. megohms 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 mDr. megohm 
Resistance in Any Deflecting-

Electrode Circuit&& 5.0.ar. megohms 

...... It is recolMlended that all deflecting-electrode-circuit resistances 
be approximately equal. 

JULY 1, 1945 
RCA VICTOR DIVISION 

DATA 1 
IADIO COlPOIATION Of AMlIIeA. HAlIISON. NfW JII!ISEY 
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CATHODE-RAY TUBE HIGH-VACUUM 

TYPICAL OSCILLOGRAPH CIRCUIT 

~I 

~_7..--"'-i~2 
C4 0' 

t------>>-7--=-IHy3 

C5 DJ4 

l...---+---O---~C6 7 20gg v. R4 ~"-'i:i~:'=' 

V~~~~GE ~ R AC 5 
SUPPLY 

I~~V. Rb ~'IN~!!OiIi'-+--~~-;J'"7'"" 

VOLTAGE 
INPUT 

TO 
DEfLECTING 
ELECTRODES 

Cl: 0.1 IJ.f 
C2: 1.0 ~f 

C3 eq, CS C6: O.05-\!f B~ocking 
Capac I tors. 

Rl R2: 2 Megohms 
R3: 5.5 Megohms 

HEATER 
SUPPLY 

92CS-6514 

R": 2-Megohm Potent iometer 
RS: 1.5 Megohms 

:~: R~;5D:?O~~M:~~~~t ~~~~~iometer 
R9 RIO: DualS-MegOhm Potent i ometer 
Rll RI2 Ill) RlII: 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 usua11y 

~~ :mepm,oivfeie~~f '~~t ~~9~ letcot r~~ i ~~~! stso;~t ~~f~~~!i~~~ i\Oaidsi negss:~~~;i 
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 1 icense extended to the purchaser of tubes appears in the License Not ice 
accompanying them. Infornat ion contajned herein is furnished without assuming 

any obl ig~t ions. 

JULY 1. 1945 RCA VICTOR DIVISION DATA 2 
1AD10 COlrolATlON OF AMElICA,. HAlliION, NEW JElseY 
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HIGH·VACUUM CATHODE-RAY TUBE 

I 
121i.NR. 

,.J 

92CM-6~07Rl 

SCREEN RADIUS 
1 3/,11 MIN. 

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 
IADIO COIPOlATION OF AMlRIeA. H41IISON. NEW JEISEY 

DATA 2 
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.~ ~ ~A 

'" 3BPI-A tv 

CHARACTERISTICS 

E-r=6.3 VOLTS 
ANODE N~I VOLTS ADJUSTED TO GIVE FOCUS 

ELECTRODE ANODE N~2 &. CURVE CURRENT GRID N~2 VOLTS 

A ANODE N~ I 

B ANODE N~ I 

C 
ANODE N~ 2 
&. GRID N~ 2 

0 
ANODE N~ 2 
&. GRID N!!2 

GRID N21 VOLTS 
I/) 

-60 40 20 o W 
01" 
ZW 

60 

APR. 18.1945 

-IOw~ 
0« 

-20~~ 
«U. 

:::!:: 

40 20 

GRID N~ I VOLTS 

RCA VICTOR DIVISION 

2000 

1500 

2000 

1500 

IADIO CORPORATION OF AMEllCA. HARRISON, NEW JEISEY 

2000 

1600 
VI 
W 
II: 
W 
n. 
:::!: 

~ 
u 

1200:::!: 

o 

N 
01 
Z 

o 

" " 800 00 

400 

N 
0(· 
Z 

W 
o 
o 
z 
« 

92CM-6412RI 



~ 
3JP7 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCuS ELECTROSTATIC DEFLECTION 

General: 
Heater, for Unipotential Cathode: 

Voltage........ 6 . .3 .••.•. acordcvolts 
Cu rrent. • • . • . •. 0.6...... amp 

Direct Interelectrode Capacitances (Aoprox.): ~ 

Grid No.1 to All Other Electrodes. B I'I"f 
Cathode to All Other El ectrodes. B I'I"f 
OJl to OJ2 • • • . • . • • • 2.5 I'I"f 
DJ.3 to DJ4 • • • • . . 2 I'I"f 
DJl to All Other Electrodes B I'I"f 
OJ2 to All Other Electrodes 7 I'I"f 
OJ.3 to All Other Electrodes 7 I'I"f 
OJ4 to All Other Electrodes. • 8 I'I"f 

Phosphor (For Curves, see front of thi s Sect ion) . No.7 
Fl uorescence . • •• Bl ue ...... 
Phosphorescence. Greenish-yellow ...... 

Persistence. • Long 
Focusing Method Electrostatic 
Deflection ~ethod Electrostatic 
Overall Length. . • . • 10" ± 1/4" 
Greatest Diameter of Bulb • • .3" ± 1/16" 
~inimum Useful Screen Diameter 2-.3/4" 
Mount i ng Posi t ion. . • • • • • •• Any 
Cap . . • • . . . . . •• .... Recessed Small Ba 11 
Base. • . • . • • • . • • .• Medium-Shell Diheptal 12-Pin 

Basing Designation for BOTTOM VIEW. . •.•.• 14Jl 

Pi n 1 - Heater Pin ,,- Anode No.2, 
Pi n 2 - Cathode Gri d No.2 
Pin .3 -Grid No.1 Pin 10 - Defl ect i n3 
Pi n 4 - Internal El ectrode 

Connect i on- OJ2 
Do .Not Use Pin 11- Defl ect i ng 

Pin 5 - Anode No.1 Electrode 
Pin 7 - Defl ect i ng OJl 

El ectrode Pin 12 - No 

DJ.3 Connection 
Pin 8- Deflecting Pin 14 - Heater 

Electrode DJ4 Cap - AnOde No.3 

VJ 1 and DJ a are nearer the screen 
DJ3 and lJJ4 are nearer tht base 

With DJl positive with respect to DJ2, the spot is deflected 
toward pin 5. With OJ.3 positive with respect to OJ4' 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 DJl and DJ2 by the 
following angular tolerances measured about the tube axis: 
Pin 5, 100; Cap (on same side of tube as pin 5), 100. 

The angle between OJ 1 - DJ2 t race and OJ.3 - OJ4 trace is 900 ±.30• 

~Indicates a change. 

NOV. 15, 1949 TUBE DEPARTMENT DATA 

IADIO CORPOIATION OF AMEiICA, HAlllSON, NEW JUSEY 
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OSCILLOGRAPH TUBE 

Maximu. Ratings, Desitn-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 (CONTROL ELECTRODE) 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 

Equip.ent Dellgn Rangel: 

4000 max. volts 
2000 max. volts 

2.3: 1 max. 
1000 max. volts 

200 max. volts 
o max. volts 
2 max. volts 

500 max. volts 

125 max. volts 
125 max. volts 

For any anode-No 3 voltate IEb3 ) between 2000' and 4000 volts 

·and any anode-No.2 voltate 19b,,) between '500" and "000 volts 

Anode-No.1 Voltage. • •• 201 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 ~p 

Deflection Factors: 
rhen Eb3 = 2 X Eb2 
• • 85 to 115 v dcli n.1 kv ofEb2 

62.5 to 85 v dcli n.1 kv· ofEb2 

rhen Eb3 = Eb2 
• • 68 to 92 v dcl i n.1 kv of Eb;; 

50 to 68 v dcli n.1 kv of Eb;; 

EX8Mpl.1 of Use of Delign Rangel: 

For anode-No.3 voltate 0/ 2000 3000 4000 volts 
and anode-No." voltate 0/ 2000 1500 2000 volts 

Anode-No.1 Voltage. 400-690 300-515 400-690 • vo lts 
Max. Grid-No.1 Volt-
age forVisual Cutoff. -90 -67.5 -90 • vo lts 

Deflection Factors: 
DJ1 & DJ2 136-184 127-173 170-230 v dc/in. 
DJ3 & DJ4 100-136 94-128 125-170 v dc/in. 

Maxi.um Circuit Valuel: 

Gri d-No.1-C i rcu it Res i stance . 1.5 max. megohm 
Resistance in any Defl ect i ng-

Electrode CircuitO 5.0 max. megohm 

• I ••••••• 0: See next page. 

NOV. 15. 1949 TUIE DeP .... TMENT DATA 
.ADIO COIPOtATION or AMUICA, HAI.IION. NEW JElSlY 



.~ 
3JP7 

OSCILLOGRAPH TUBE 

• Anode No.2 and grid No.2. which are connected together within tube. 
are referred to herein as anode No.2. • ~~e 1 ~~~~~~t to: :n~:~:~. 2 vol tage and average anode-No.2 current Shoul d 

It is recommended that anode-No.) voltage be not less than ,3000 volts 
for high-speed transients. 

·0 ~~c7:m~::::m:~~~:umt :a
8
t
1 

u; h:' d:~~:~~~~~~e~::~;::~-c i rcu i t resi stances 
be approximately equal. 

~~g~~~~--------
SMALL BALL 

CAP 10" 

i~t 

9~' 

i~' 

~ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
01 RECT I ON FROM PERPENDI CULAR ERECTED AT THE 
CENTER OF BOTTOM OF BASE. 

92CM-65B3 

NOV. 15. 1949 TUBE DEPARTMENT 
IADIO COlf'OlATION 0' .wrIICA. HAllISON. NEW Jilin 

CE-6583 
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CHARACTERIST ICS 

Ef' = 6.l VOLTS 
ANODE-N!l1 VOLTS ADJUSTED FOR FOCUS 
ANODE-N!llVOLTS GREATER THAN 

ANODE N!l2 VOLTS 
GRID-N!l1 VOL TS=O 

If) 

'" a: 

TYPICAL FLUORESCENT-SCREEN 
CANODE-N!ll) CURRENT 

~ lOOO 
::! 
« 
o 
a: 
o 
::! .., 
01 

Z 
.:. 2000 

8 
z 
« .. 
N 
01 

Z 
I 

'" a 
0 
Z 
« 
.J 
« 
I-
0 
I-

1000 
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800 
U) 

'" a: 
'" n. 
::! 
« 
o 
a: 
o 

600 ::! 

Z 

'" '" a: 
o 
If) 

I 

I­
Z 

400 tl 
If) 

200 

'" a: 
o 
::> 
.J ... 

1500 1600 1700 1800 1900 2000 
ANODE-N!l2 VOLTS 

DEC.lO.1946 ruBE DEPARTMENT 92CM-6824 
IADJO COIPOIATION OF AMellCA, HAltlSON, NEW JEI5EY 
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AVERAGE CHARACTERI STICS 

.Eo(= 6.3 VOLTS 

ANODE-N~I VOLTS ADJUSTED TO GIVE FOCUS 

CURVE 
ELECTRODE ANODE-N22 

CURRENT VOLTS 

A ANODE Ne I 2000 

B ANODE N~ I 1500 

C ANODE N22 2000 

0 ANODE N22 1500 

E ANODE Ne 3 2000 

F ANODE Ne '3 1500 

GRID-Nel VOLTS VI 

-60 -40 -20 0 W 
o,a: 
2~ 

10 W::! 
0« 

20 ~li1 
«u 

::ii 

-60 -40 -20 

APR. 24, 1945 

GR 10- N~ I VOLTS 

TUIE DEPARTMENT 
.AOIO CORPOtATION OF AMERICA, HAIRISON, NEW JUSEY 

ANODE-N~3 

VelLTS 

4000 

3000 

4000 

3000 

4000 

3000 

1600 

U) 

w 
a: 
w 
IL 

1200 ~ 
0 
a: 
u 
::!i 

'" ., 
z , 

800 w 
0 
0 
z 
« .. 
'" 01 
Z 
I 

400 ~ 
0 
z 
« 

o 

92CM-6421 RI 
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OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage ••••••••• 6.3 •••••• ac or dc volts 
Current. • • • • • • •• 0.6 ± 10% • • • amp -

I Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes 
Deflecting electrode OJ1 to 

deflecting electrode DJ2. 
Deflecting electrode OJ3 to 

deflecting electrode DJ4. 
OJ1 to all other electrodes 
OJ2 to all other electrodes 
OJ3 to all other electrodes 
OJ4 to all other electrodes 

8 IJ.I'.f 

2.5 

2.5 IJ.I'.f 
11 IJ.I'.f 
a IJ.I'.f 
7 IJ.I'.f 
8 IJ.I'.f 

Facepl ate. • • • • • • •••• Clear Glass 
Phosphor (For Curves. see front of this Section). • • Pl 

Fl uorescence •• 
Phospho rescence 

Persistence. 
Focusing Method. 
Deflection Method 
Overall Length •••••• 
Greatest Diameter of Eulb •• 
Mimimu~ Useful Screen Diameter. 
eight (App rox. ). • • • • • • 
ounting Position .•••••• 

• •• Green 
· •• Green 

• Medi um 
Elect rostat i c 
El ect rostat i c 

11-1/2" ± 1/4" 
3" ± 1/16" 

2-3/4" 
. 9 oz 
• • Any 

Eul b •••..••••••••••••••• • • • • •• J-24 
Base ••••••• Medium-Shell Magnal 11-Pin 

8asing Designation tor BOTTOM VIEW. 
(JETEC No.Bll-66) 
••••••• 11M 

Pi n 1 - Heater 
Pin 2-Grio No.1 
Pin 3-Cathode 
Pin 4-Grid No.3 
Pin 5 - Deflecting 

Elect rode 
DJ3 

Pin 6-Deflecting 
El ect rode 

OJ4 
Pin7-Ultor 

(Grid No.2. 
Grid No.4. 
Collector) 

Pin 8-Deflecting 
El ectrode 

OJ2 
Pin 9 - Deflect ing 

Electrode 
OJ1 

Pin 10- Internal 
Connect i on­
Do Not Use 

Pi n 11- Heater 

DJl and DJ 2 aTe nearer the screen 
DJ3 and DJ4 are nearer the base 

.... 1 ndicates a change. 

4-56 
TUBE DIVISION DATA 1 
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With CUl positive with respect to CU2. the spot is deflected 
toward pin 4. With CU3 positive with respect to CU4. the spot 
is deflected toward pin 1. 
The plane through the tube axis and pin 1 may vary from the 
trace produced by CU3 and CU4 by ±100 (measured about the tube 
axis). 

The angle between CUl - CU2 trace and DJ3 - CU4 trace is 900 
±3°. 

~axi.u. Ratings, Design-Center Values: 

ULTOR VOLTAGE •••• 
- ULTOR I NPUT (AVERAGE) 

GRID-No.3 VOLTAGE •• 
GRID-No.1 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 

Equipment Design Ranges: 
For any ultor voltage (Ec4 J between 

2500 max. 
6 max. 

1000 max. 

200 max. 
o max. 
2 max. 

500 max. 

125 max. 
125 max. 

volts 
watts 
volts 

volts 
volts 
volts 

volts 

volts 
volts 

recommended minimum- and 2500 voLts 

II'rid-No.3 Voltage 
for Focus •••••• 

-prid-No.l Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot ••••••••• 

prid-No.3 Current for 
Any Operating Condi-
tion ••••••• 

Deflection Factors: 
CUl & CU2 • 
CU3 & CU4 •••• 

Spot Position ••• 

16% to 30% of EC4 volts 

1.9% to 4.5% of EC4 volts 

-15 to +10 

50 to 68 
38 to 52 

iIiI 

pamp 

v dc/in./kv of EC4 
v dc/in./kv of EC4 

Ex .. plea of Use of Design Ranges: 

For ultor voltage of 

~rid-No.3 Voltage 
for Focus • • • • • • • 

1000 2000 voLts 

160 to 300 320 to 600 vo lt s 

II Brilliance and definition decrease with decreasing ultorvoltage. Rec­
ommended minimum for the 3KPl in general service is 1000 volts but a 

d:H:c~Si~~Wa~~ rg~ ~~~t:n~~fi~~tUf:~el~?er conditions of low-velocity 

.. 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. 

4-56 
lUE DIVISION 

DATA 1 
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OSCILLOGRAPH TUBE 

For uLtor voLta,e of 

Grid-No.1 Voltage tor 
Visual Extinction of 
Undeflected Focused 
Spot • . . . • • • 

Deflection Factors: 
DJ I & DJ2 ••••• 

DJ3 & DJ4 ••••• 

Maximum Circuit Values: 

1000 

-19 to -45 

50 to 68 
38 to 52 

Grid-No.1-Circuit Resistance 
Resistance in Any Deflecting 

Electrode Ci rcuit- .• 

2000 

-38 to -90 

100 to 136 
76 to 104 

voLts 

vol ts -

volts dc/in. 
volts dc/in. 

1.5 max. megohms 

5 max. megohms 

• It is recommended that the deflecting-electrOde-circuit resistancesb 
approximately equal. 

MEDIUM -SHELL 
MAGNAL 

II-PIN BASE 
JETEC NR BII-66 

92CM - &599RI 

t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

-Indicates a change. 

4-56 
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TVPICAL OSCILLOGRAPH CIRCUIT 

~I 

L-.~+-"...,..!~2 
C4 OJ 

~---+-;~-1J--O 3 
C5 DJ4 

L::::==t+:;-ttCi!C6 7 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 

TO 
DEFLECTING 
ELECTRODES 

92Cli-669QR2, 

Cl: 0.1 ~f. ,000 Yolts 

C2: 1.0 lAo', 200 volts 

R5: 1.0 Megohm, D.5 Watt 

R6: D.S-Megohm potentiometer, O.SWat 

R7 Its: DualS-Megohm Potent iometer. C' CIJ C5 C6: o.05-p;f Blocking 
Capac i tors· 0.5 watt 

Rl R2: 2 Megohms. 0.5 Watt 

It,: 6 Megohms, 0.5 watt 

R9 RIO: Dual S-Megohrn Potent iometer, 
0.5 Watt 

RII: 2-Megohm Potent i ometer. 0.5 watt Rll R12 "R13 Rl.: 2 Megohms, 0.5 watt 

. r;~3o c:~r~~r; i:hi~O:l:;~'isca:r~Cuin~O:d~ sthoeu1 ~;;.a~~v~ir~w ~~\ l~;: ~:l ~~: 
(200 volts). For de amplifier service. de~ecting electrodes should be 
connected direct toamplifier 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 

:~~c~h:j~!fY!~~i~~ee~~~~~!d:~~sible potential difference between ultor 

4-56 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
hereIn is furnished without responsibil ity by RCA for 
its use and without prejudice to RCA's patent rights. 

lUll DMSIOH 
CE-6690R2 

·IADIO tOIPOIATION Of AMftlCA, HAlllSON, NEW JI!ISEY 
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CHARACTERISTICS 

Ej' = b.3 VOLTS 
GRID N23 VOLTS ADJUSTED fOR fOCUS 

GRID-N21 VOLTS ADJUSTED TO GIVE ULTOR-

<J) 
<J) ... 
Z 
I-
:r 
!2 
It: 
CO 

... 
Z 
~ 

... 
> 

~ 
~ ... 
It: 

CURRENT VALUE REQUIRED TO MAINTAIN 
CONSTANT LINE WIDTH AT DiffERENT 
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3KPI 

MAXIMUM ULTOR-CURRENT REQUIREMENTS 
F'ROM POWER SUPPLY • 

EoF = 6.3 VOLTS 

4.0 
GRID-NII3 VOLTS ADJUSTED FOR F'OCUS 

3.5 

MAX. ULTO R CURRENT 
F'OR ANY TU BE AT ZERO 

GRID-NIII VOLTAGE 

3.0 

RECOM MENDED 
MAX. ULTOR 

CURR ENT 
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AVERAGE CHARACTERISTIC 

Ef = 6.3 VOLTS 
GRID-N23 VOLTS ADJUSTED TO FOCUS 
ULTOR VOLTS=2000 
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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, 

Fl uo rescence. • • 
Phosphorescence • 

Persistence •• 

see front o.f this section). • P4-Su If i de Type 
• ••••• White 
• ••••• White 
• ••••• Short 

I n general, ope rat i on of the 3KP4 at an ultor voltage less 
than 1500 volts is not recommended. 

The PERSISTENCE CHARACTERISTICS 
of the pq-sulfide phosphor are the same as those shown for 

the PII phosphor at the front of this Section 

3KP7 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3KP7 is the same as the 3KP1 except for the follow­
ing items: 

General: 
Phosphor (For Curves, 

Fl uorescence. • 
Persistence ••• 

Phosphorescence • • 
Persistence ••• 

see front of this Section) •••••• P7 
•••••• Blue 

• ••••••• Short 
• •• Greenish-Yellow 
• •••••••• 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, 
F1 uorescence •• 
Phosphorescence •• 

Persistence ••• 

see front of this Section). • Pll 
.Blue 
.Blue 
Short 

I n general, operat i on of the 3KPll at an ultor voltage 1 ess 
than 1500 volts is not recommended. 

4-56 TUBE DIVISION 
DATA 

IADIO COlPOIATION Of AMEIICA. HAl_150M, NEW JERSEY 
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3M PI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
Genera I: 

Heater, for Unipotential Cathode: 
Voltage. . • • • • .. 6.3 •••.•• ac or dc volts 
Current. . . • • • • •. 0.6 •••••••• amp 

Direct Interelectrode Capacitances (Approx.): 
Cathode to All Other El ect rodes. . 2.2 
Grid No.1 to All Other Electrodes. 10.3 IJ+I.f 

Il+'f 
IJ+I.f 
Il+'f 
Il+'f 
Il+'f 
Il+'f 

No.1 

DJl to DJ2 . • • • . . • • . . . • 1.3 
DJ3 to DJ4 • • • • • • • • • • • • 1.2 
DJl to All Other Electrodes Except DJ2 4.4 
DJ2 to All Other Electrodes Except DJl 5.6 
DJ3 to All Other Electrodes Except DJ4 5.0 
DJ4 to All Other El ect rodes Except DJ3 •• 4.5 

Phosphor (For Curves, see front of this Section) 
FI uo rescence . . Green 
Pers i stence. • . • • Medi um 

Focus i ng Method. • . Elect rostat i c 
Oefl ect ion Method .• 
Overall Length .....• 
Greatest Diameter of Bulb .•• 

Elect rostat i c 
8" ± 1/4" 

3" ± 1/16" 
2-3/4" Minimum Useful Screen Diameter 

Mounting Position •• . • • • • • • . Any 
Base .••..•.. 

Basing Designation 
Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Anode No.1 
Pin 4- Deflecting 

Electrode 

Pin 5-~1lIecting 
Electrode 
DJ 4 

Pin 6-No 
Connection 

. Small-Shell Duodecal 12-Pin 
for Bottom Vi ew • • . . . • • • . . 12F 

Pin 7-Deflecting 
EI ect rode 
DJ 

Pin 8-Deflecting 
Electrode DJ2 

Pin 9 -Anode No.2. 
Grid No.2 

Pin lO.-No 
Connection 

Pi n 11- Cathode 
Pi n 12 -:- Heater 

DJJ and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ1.positive. with respe.ct.to D.!2' the spot isdeflected 
toward pin 4. With DJ3 positive wlfh 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 DJl and DJ 2 by an angular tolerance 
(measured about the tube axis) of 100 • 

Maximum Ratings, Desirn-Center Values: 

ANODE-No.2- VOLTAGE# •..•...••.•• 2500 max. volts 

• Anode No.2 and grid No.2 which are connected together within tube, are 
referred to herein as anode No.2. 

II ~:el f~f~~attOof :n~~fi:~' 2 vol tage and average anode-No.2 current should 

JULY 3. 1950 TUlEWARTMENT TENTATIVE DATA 
IADIO COIIlOlATION OP AMlIICA. HAlliSON. NEW JElSEY 



~ 
3MPI 

OSCILLOGRAPH TUBE 

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 DEFLECT I NG ELECTRODE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathOde. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

1000 max. 

200 max. 
o max. 
2 max. 

500 max. 

125 max. 
125 max. 

volts 

volts 
volts 
vol ts 

volts 

volts 
volts 

lor (In, "node-lo.1 lIotta.,e (Ib,) bet~:~OII.en4ed .,,,,, ••• and "00 IIOUS 

Anode-No.1 Voltage ••. 
Max. Grid-No.1 Voltage 

for Visual Cutoff. 
Anode-No.1 Cur. for any 

Operating Condition. 
Deflection Factors: 

DJ 1 & DJ2 ••• 
DJ3 & DJ 4 •••• 

Examples of Use of Design 

For anode-No." voLtage of 

Anode-No.1 Voltage .. 
Max. Grid-No.1 Voltage 

for Visual Cutoff 
Deflection Factors: 

OJ 1 & DJ2 ••••• 
DJ3 & DJ4 ••••• 

Maximum Circuit Values: 

20% to 35% of Eb2 

6.3% of Eb2 

-15 to +10 

volts 

volts 

microamperes 

115 to 145 v dcli n./kv of Eb2 
110 to 140 v dc/ i n./kv of Eb2 

Ranges: 

1000 2000 voLts 

20D-350 400-700 volts 

-63 -126 volts 

1~145 230-290 volts dc/in. 
110-140 220-280 volts dc/in. 

Grid-No.l-Circuit Resistance •• 
Resistance in Any Deflecting-

Electrode CircuitO 

1.5 max. megohms 

5.0 max. megohms 

* Brill1anceandde1inltion decrease with decreasln~ 8nod~No.2 voltage. 
Recommended minimum for the ,MP1 In general serVice is 1000 volts but 
a valueaslow as 500 volts may be used under conditions of 10 .... ve10c­
Ity deflection and low ambient-light levels. 

D It is reconmended that the deflecting-electrode-circuit resistances be 
approximately equal. 

JULY 3. 1950 TUBE DEPARTMENT TENTATIVE DATA 
RADIO COlPOtA'ION O. AMEIICA. HAlliSON. NEW JEISEY 



@ 
3MPI 

OSCILLOGRAPH TUBE 

SMALL -SHELL ........ 
DUODECAL ....... 

12-PIN BASE 

" I" 
8t~ 

92CM-7488 

JULY .3. 1950 TUIE DEPARTMENT CE-7488 
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3RPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3RP1 is the same as the 3RP1-A e~cePt for the followine 
items: 

General: 

Facepl ate. 
Bul b • 

Spherical Clear Glas 
• ••••••• J-24P 

Weight (Approx.) • • • • • • . • • 7 oz 

0.350' 
SCREEN DIA. 

2\" MIN. 
~.~~~--.d+-~-r 

SMALL-SHELL 
DUODECAL 

12-PIN BASE 
JETEC N2B12-43 

92CM-7119RI 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

SEPT. 1, 1955 
TUBE DIVISION DATA 

UDIO COlPOIATION Of AMEIICA, HAllISON, NEW JEISEY 
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3RPI-A 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

Genera 1: 

Heater, for Unipotential Cathode: 

Voltage ......... 6.3 ...... ac or dc volts 
Current . . . . . . . . . 0.6 ± 10% . amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes 8 fLfLf 

Deflecting electrode DJl to 
deflecting electrode DJ2. 2 fLfLf 

Deflecting electrode DJ3 to 
deflecting electrode DJ4. 2 fLfLf 

DJi to all other electrodes 11 fLfJ-f 

DJ2 to all other electrodes 8 fLfLf 

DJ3 to all other electrodes 7 fLfLf 

DJ4 to all other electrodes 8 fLfJ-f 

Faceplate. . . . . . . . Flat Clear Glass 
Phosphor (For Curves, see front of this Section). .. Pi 

Fluorescence. . . .... Green 
Phosphorescence ..... Green 

Persistence. . ... Medium 
Focusing Method. . Electrostatic 
Deflection Method .Electrostatic 
Overall Length. . 9-1/8" ± 1/4" 
Greatest Didroeter of Bul b 3" ± 1/16" 
Minimum Useful Screen Diameter. 2-3/4" 
Mounting Position. . . . . . . . ... Any 
Weight (Apprcx.). . . . . . . . 120z 
Bu lb.. ............... . . J-24S1 
Base ...... y,dll-Shell Duodecal 10-Pin (JETEC No.B10-75), 

or Srra!I-'ihrll Duodecal 12-Pin (JETEC No.B12-43) 
B." i nq 0",: ~nd i or, for POTrW V lEW. . ....... 12E 

F>i n 1 -

Pin ; -

Pi r, ) -
Pi n 4 -

Pi n 5~--

pin 6 -

Pi n 7 -

He-::l.ter Pin 8 -
Gr i:1 ~c.l 
Cathode 
Grid No·3 
I nt (-: rr.,'1 1 Pi n 9 -
Conne(tion-
Do Not Use 

Deflecting 10-
Electrode 

OJ) 
11 ~.-Deflecting Pin 

Electrode 

DJ4 
Pin 12 -

DJ 1 and DJ2 are nearer the screen 

DJ3 and DJ4 are nearer the base 

• Pins 5 and 11 are omitted from the IO-pin base. 

UI to r 
(Grid No.2, 
Grid No.4, 
Collector) 

Deflecting 
Electrode 

DJ2 
Defl ect i ng 

El ect rode 

DJl 
Internal 
Connection-
Do Not Use 

Heater 

JULY 1. 1955 
TUBE DIVISION 

TENTATIVE DATA 1 
IAOIO CORPO .... TlON Of AMellCA, HARRISON. NEW JElSEY 
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3RPI-A 

OSCILLOGRAPH TUBE 

With DJl positive with respect to OJ2. the spot is deflected 
toward pin 4. With OJ) positive with respect to CU4. the spot 
is deflected toward pin 1. 

The plane through the tube axis and pin 1 may vary from the 
trace produced by OJ3 and CU4 by 100 (measured about the tube 
axis) . 

The angle between DJl - DJ2 trace and DJ3 - OJ4 trace is 900 

± 30 . 

Maximum Ratings, Desifn-Center Values: 

ULTORo VOLTAGE .... 
ULTOR INPUT (AVERAGE). 
GRID-No.3 VOLTAGE ... 
GRID-No.1 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 pos i t ive wi th respect to cathode. 

Equipment Design Ranges: 

2500 max. 
6 max. 

1000 max. 

200 max. 
o max. 
2 max. 

500 max. 

125 max. 
125 max. 

volts 
watts 
volts 

volts l 
volts 
volts 

volts 

volts 
volts 

For any ultor voltafe 

Grid-No.3 Voltage 
IEc4 ' between 500' and 2500 volts 

for Focus ..... 
Maximum Grid-No.1 

Voltage for Visual 
Extinction of Un­
deflected Focused 
Spot ...... . 

Grid-No.3 Current for 
Any Operating Con­
d i t i on .... 

Deflection Factor: 
CUl & DJ2' .. . 
CU3 & CU4· .. . 

Spot Pos i t ion. . . 

16.5% to 31% of EC4 volts 

-6.75% of Eq 

-15 to +10 

73 to 99 
52 to 70 

fIfI 

volts 

!Lamp 

v dc/in./kv of EC4 
v dc/in./kv of EC4 

o The "ultor" in a cathode-ray tube isthee1ectrode to which is applied 
the highest de vOltage for accelerating the electrons inthebeam prior 
to its deflection. In the .3RP1-A, the ultor function is performed by 
grid NO.~. Since grid No.4, 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-l ight levels. 

1/:1 The center of the undeflected focused spot will fall within a circle 
having 7.S-mm radius concentric with the center of the tube face. 

JULY 1. 1955 
TUBE DIVISION 

TENTATIVE DATA 1 
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3RPI-A 

OSCILLOGRAPH TUBE 

I Examples of Use of Design Ranges: 

For uLtar voltages of 

Grid-No.3 Voltage 
for Focus. . . . . 

Max i mum Gr i d-No ' 
Voltage for isual 
Extinction of Un­
deflected Focused 
Spot ..... . 

Deflection Factors: 
DJl & DJ2· ... . 
DJ3 & DJ4· ... . 

Maximum Circuit Values: 

1000 

165 to 310 

-67.5 

73 to 99 
52 to 70 

Grid-No.l-Ci rcuit Resistance. 
Resistance in Any Deflecting-

El ect rode C i rcu it· . . . . 

2000 

330 to 620 

-135 

146 to 198 volts 
104 to 140 volts 

1. 5 max. 

5 max. 

volts 

vol ts 

volts 

dcl i n. 
dcl i n. 

megohms 

megohms 

• It is recommended that the deflecting-electrode circuit resistances tie 
approximately equal. 

r 
5 " rS 

MAX. 

SMALL-SHELL 
DUODECAL 

10 - PIN BASE 
JETEC N2B10-75 

OR 
SMALL-SHELL 

DUODECAL 
12-PIN BASE 

JETEC N2 612-43 

I " 9 rs 
I" 
±~ 

92CS-S497 

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 TU8£ DIVISION 
TENTATIVE DATA 2 
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OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

~I 

'---t"-+",.,:-Jt-!B'2 
C4 OJ 

I---~-+--,,---'I.-o 3 
C5 OJ 

~--~~-7~C~6:t4 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 

TO 
DEflECTING 
ELECTRODES 

92CS-()777RI 

R1£: 1.a-MegOhm Potentiometer 
R5: 0.5 Megohm, 0.5 watt 

Cl: 0.2 IL' 
C2: 1.0 p.' 
c, ell C5 C6: O.OS-~~p:~?~~~~i R6: 0 • .35 Megohm, 0.5 watt 

R7 R8: Duals-Megohm Potent iometer 
R9 R10: DualS-Megohm Potent iometer 
R11 R12 R13 R1II: 2 Megohms. 0.5 Watt 

In R2: 2.5 Megohms, 0.5 watt 
",: 2.5 Megohms. 1 watt 

* When cathode is grounded, capacitors should have hiQh voltage ratin~; 

1~:~ ~!~ei c!~ 9;~~~~~1 ~9 t~r:C~~d~:V:h~~;d YbOe' ~~~~e~~~d "ai r~~f ~~ :~~H: 
tier output. In this service. it is preferable usually to remove 
deflecting-electrode resistors to minimize loading effect on ampl ifier. 
In order to minimize spot defocusing, it is essential that ultor be 

;~!~r~r~ ~~t:nfr~ttd jir",i:eencaempblei/wieeern ~r:~~~n~h;;: d~~~ ~c¥ \ ~~ ~teectlrOoWd~~: 

Devices and arrangements shown or described herein may 
use patents 0' RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA·s patent rights. 

JULY 1. 1955 lUBE DIVISION 
CE~777Rl 

IADIO CDlIOIATlON Of AMEIICA, HAllISON. NIW JIISI'f 
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CHARACTERISTICS 

Ef'=6.3 VOLTS 
GRID N23 VOLTS ADJUSTED FOR FOCUS 

I/) 
w 
a: 
w 
Q. 

::; 
< 
-I 
-I 

::; 

a: 
0 
f-
-I 
~ 

B 

6 

5 

RECOMMENDED 
MAX. ULTOR 
CURRENT 

4 MAX. ULTOR 
CURRENT FOR ANY 

TUBE AT ZERO 
GRID-N°I VOLTAGE 

3 

2 

500 1000 1500 

ULTOR VOLTS 

2000 

MAR. 2.4,1955 TUBE DIVISION 
RADIO tOVO .... TrON Of' AMfllCA, HAllISON. HEW JEWV 

60 

50 

40 CI) 

CI) 

w 
z 
f-
I 

!:1 
a: 
CD 

30 
w 
> 
f-
< 
-I 
W 
a: 

20 

10 

2500 

92CM-7143RI 



~ 
3RPI-A 

AVERAGE CHARACTERISTICS 

Ef'=6.3 VOLTS 
ULTOR VOLTS 1000 
GRID-N23 VOLTS ADJUSTED FOR FOCUS 
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3RP4 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The SRP4 is the same as the gRPI except for the followin, 
items: 

General: 

Phosphor (For Curves, see front of this sect ion) 

Fluorescence •••••• 
Phosphorescence. • • • • 

P4-Su 1f i de Type 
White 

• • • •• White 
Pers i stence. • • • • • • • • •• Short 

In general, operation of the 3RP4 at an ultor volt­
age less than 1500 volts is not recommended. 

SEPT. 1, 1955 
TUBE DIVISION 

IADIO COIPOtATION OF AMERICA, HAlllSON, NEW JEIIHY 

DATA 
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OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
&eneral: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • • •• 6.3 • • • • •• ac or dc volts 
Current • • • • • • • •• 0.6 • • • • • • • amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes S • jJ#J.f 
Cathode to All Other Electrodes 5. jJ#J.f 
OJl to DJ2 • • • • • • • • 2.5. jJ#J.f 
OJ3 to OJ4 •••••••• 1.3. jJ#J.f 
OJ! toAl1 Other Electrodes 9. jJ#J.f 
OJ2 to All Other Electrodes 9. jJ#J.f 
OJ3 to All Other Electrodes 5. jJ#J.f 
DJ4 to All Other Electrodes 6 •••• jJ#J.f 

Faceplate. Flat • • • • • • • • • • • • • • •• Clear Glass 
Phosphor (For Curves. see front of this Section). Pi 

Fluorescence and Phosphorescence Green 
Pers i stence of Phosphorescence •• Med i um 

Focusing Method. • • • • • • • Electrostatic 
Deflection Method. • • • • • • Electrostatic 
Overal I Length •••••••• 16-3/4" ± 3/S" 
Greatest Diameter of Bulb. • • 5-114" ± 3/32" 
Minimum Useful Screen Diameter 4-9116" 
Bulb • • • • • • • • • •• J42 
Weight (Approx.) ••••••• 2-1/2 Ibs 
Mount i ng Pos i t i on • • • • • • • • • • • • • • • • • •• Any 
Cap. • • • • • • • •• Recessed Small Ball (JETEC No.Jl-22) 
Base •••• Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 

Pi n 1-Heater 
pi n 2 - Cathode 
Pin 3-Grid No.1 
Pin 4-No Con-

nection­
Do Not Use 

Pin 5-Grid No.3 
Pin 7 - Deflect ing 

Electrode OJ3 
Pin S-Deflecting 

Electrode OJ 4 

BOTTOM VIEW 

Pin 9-Ultor 
(Grid No.2. 
Grid No.4) 

Pin 10-Deflecting 
Electrode OJ2 

" Pin ll-Deflecting 
Electrode OJ1 

Pi n 12 - No. Conn. 
Pi n 14 - Heater 

Cap - Post-U I tor 
(Grid No.5. 
Col lector) 

DJ. a .. d DJ,. ar. ,..ar'r the .c.r .... 
DJ3 a .. d DJ4 are .. earer t~. ba.e 

With Dh positive -with respect to DJ2' the spot is de­
flected toward pin 5. With DJ3 positive with respect to 
OJ4• 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 DJt and DJ2 by 

JUNE 1. 1953 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 OJl - DJ2 trace and OJ3 - DJ4 
trace is 90° i 1.5°. 

Maximum Ratings, D.siift-C.ftt.r VaLu •• : 

POST-ULTORe VOLTAGE • • • •••• 
ULTOR· VOLTAGE • • • • • • • • • 
RATIO OF POST-ULTOR VOLTAGE 

TO ULTOR VOLTAGE 
GRID-No.3 VOLTAGE ••• 
GRID-No.1 VOLTAGE: 

Negative bias value ••••• 
Positive bias valueo ••••• 
Pos it ive peak val ue ••••• 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE. 

PEAK HEATER--CATHooE VOLTAGE: 
Heater negat ive with respect to cathode. 
Heater positive with respect to cathode. 

Equlp .. nt Design Rangea: 

6000 max. volts 
2600 max. volts 

2.3:1 max. 
1000 max. volts 

200 max. volts 
o max. volts 
2 max. volts 

500 max. volts 

125 max. volts 
125 max. volts 

For afty ~ost-ultor voltai' (EC5 i b.t~ •• ft ~ooo· aftd 6000 voLts 
aftd any uttor vo ltai' (Ec4 i b.t~ .. ft 1500·· aftd ~600 lIolts 

Grid-No.3 Voltage for Focus •• 20%t034.510fEq ••• volts 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot • • • • 2.61 to 4.31 of EC4 volts 

Grid-No.3 Current for Any 
Operating Condition. • • -15 to +10 ~p 

Deflection Factors:# 

Dh & DJ2 
DJ3 & DJ4 • 

Spot PositIon 

/fh.ft Ec5 • ~ " EC4 
• ••••• 26.5t036 v dc/in./kvof EC4 
• • • • •• 18 to 24 v dcl i n./kvof EC4 

/fhen EC5 • EC4 

21.5t029 v dc/in./kvof EC4 

• ••••• 14.5 to 19.5 v dclin./kvof EC4 
II 

Examplel of Ule of Design Rangel: 

For ~o.t-ultor 
voLtai' of 2000 3000 4000 lIoLts 

aftd uLtor 
voLtai' of 2000 1500 2000 voLts 

Grid-No.3 Volt. 
for Focus 400 to 690 300 t0515 400 to 690 volts 

Grid-No.1 Volt.° -52 to-87 -39 to-65 -52 to-87 volts 

., .,0,·,·· ,1,11,0: See next page. 

JUNE 1. 1953 l\JIl DEPARTMENT 
TENTATIVE DATA 1 
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5ABPI 

OSCILLOGRAPH TUBE 

Deflection Factors:' 

DJl '" DJ2 
DJ3 '" DJ4 

Maxlmu. Circuit Values: 

43 to 58 
29 to39 

40 to 54 
27 to 36 

Grid-No.l-Gircuit Resistance 
Resistance in Any Deflecting-

Electrode Circuit-

53 to 72 
36 to48 

v dclin. 
v dclin. 

1.5 max. megohms 

5.0 max. megohms 

• The ·post-uHor· In a cathode-ray tube Is the .l.etrode to which I 
appl ied a de yoltage hIgher than the uUor yoltage tor aceal.rat Ing 
the electrons in the beam after Its deflect ion. I n the S •• -types, the 
post-deflectlon acceleration function and the collector function .r. 
both performed by grid NO.5 Which is conveniently referred to as ·post 
u1tar-. 

,. The ·uUor· In a cathode-r.y tube Is the electrode to which is applied 
the highest de yoltage tor accel.rating the .'ectrons in thebeam 
prior to its def'ect ion. In the SAl-types, the ultor funct ion is per 
formed bf Rr1d NO.4. Since grid ti~.' and grid 110.2 are connected to 

::t~:h:r! ;~r t::n;:~i~~l:Sr n t:;ls:~tei nCgo~~etc,.t ~Vn~'~:r~~~~r'd to simply 

o :~O~fdn::raJ:qi:.tea\~n~'imt,~e t~~f~~~~~ei~::~s::;; to: 6t'::'at~~t.or supply 

1* It Is recommanded that the post-ultor yoltage be not less than ,000 
volts for high-speed scanning • 

• * Reconmended minimum value of ultor yoltage. 

I" ~:~l:~~ 1~~t !~~s '1';'~~:~dD~tn:~:u~~' 1 ar~r:~ln~:s~o t~:~e f~~'~~~!i 
deflect ion. with lost-d.f1ect Ion acce~erat lon, the length of def1ac 

~!~~e~~ o:e t! i~~'~ s~~e~n la~:e":i.~';?y~t o~:1~~,~~e;! t:t:~~:~~ra;~::. 
electrodes are, therefore, more suitable for the signal voltage than 
for the time-bas. voltage. 

H with heater voltage of 6., volts, post-ultor yoltage of 4000 voUs, 

u~~~~.vo~11tayg:,f!g:0:3j~:\~~' t9;ldi~:·~p~;'\~a.et arJuj~:: ~'S,~v,~.fC:::; 
lefleeting electrode connected thrOUgh a l~gohm resistor to uUor, 
and tube Shielded from all extraneous fields, the center of the un 

~:Jl::tce:nCe~;~y~e:i::Otthew~~~t~~'~fw~~:itnubae cf~~;!e having a 12.5-1n 

o For visual cutoff of undeflected focused spot • 
• It is recommended that the deflectlng-e1ectrode-circult resistances 

be approximately equal. 

JUNE 1, 1953 1WE DEPARTMENT TENTATIVE DATA 2 
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!)ABPI 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

RI5 

~I 
4 02 

S 
4~_....,..,,..It-%'3 

~~~~--C?'C: r 
VOLTAGE 
. INPUT 

TO 
DEFLECTING 
ELECTRODES 

15: 2 __ gohll potent fometer 
R6: 1.5 Meg.h .... 0.5 Watt 
R7: 0.5 __ g.11111 p.l.nll .... l.r 
R8 R9: a_g.hIR p.l.nll .... lOr 
RIO Ill: Dual 5 __ 1101'111 potanttomet. 
RI2 RI3 RIO R15: 2 Meg.hms, 0.5 watt 
116: 0.5 Meg.hm, 0.5 Watt 
R17: Rot less than 2000 01\115 per 

v.1t .f p •• lliv •• Ignal 
R18: 5 Megohms, 0.5 watt 

When cathode Is grounded, capacitors Should have hlg'" yoltage rating 

!2500 Yolts). when ultor Is grounded, they _, haye low yoltage rat Ing 
200 volts). For de amplifier service, deflecting electrodes should b 

connected Cltrect to amplltler output. In this service, It Is pr.f.rabl 
usual" to remove deflectlng-electrode resistors to mlnlmlzeloadln· 

m"C~h~~ a:tll~:I:!. r!ru~~:~r I~· amlp".1lm~rl~Pf~. d:~~mll~gr' ."sll: .. ·:~r~h 
will glv. Ih. l ... sl p ... lble p.lenllal dlf'erence b.I •• e"u~lor.nd Ih 
denect In8 electrodes. 

Devices and arrange .. nts shown or described herein "1 
use patents of' RCA or others. Inf'orlU.t Ion contalnea 
herein is furnished without responsibility by RCA for 
Its use and without prejudice to RCA's patent. r:lghtS. 

JlJ£ I, 1953 1WE DEPARTMENT CE-6574R4 
1.-010 COIPOUTION or AMlIIeA. HAlIIION. NEW' JIISIY 
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5ABPI 

OSCILLOGRAPH TUBE 

POST-ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC Na.JI-22 

92CM-7842 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
I~ ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE 

JUNE 1, 195.3 lUIE DEPARTMENT 
10\010 COtPOIATION Of AMeIlCA. HAl. lION. NEW JEISlY 

CE-7B42 
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TYPICAL CHARACTERISTICS 

ULTOR VOLTS 

1WE DlPAITMENT 
UDIO ~ or AMIIICA. MIllION. NIW ... 
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5ABPI 

CHARACTERISTICS 

Ef' = 6.3 VOLTS 
GRID-NII3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR (GRID Nil 5 & COLLECTOR) VOLTS 

GREATER THAN ULTOR(GRIDS N"2 & N1I4) 
VOLTS 

GRID-NII"I VOLTS = 0 

MAX. TOTAL CURRENT FOR ANY TUBE 

--- TYPICAL FLUORESCENT-SCREEN 
(POST-ULTOR) CURRENT 

FEB. 3, 1953 

ULTOR VOLTS 

TUIE DEPARTMENT 
IADtO COIKIIAnDN OP AMIIIc:A. H.Ul.IION. taw JRIft' 

160 

140 

20 



I'£B.4,1953 

@ 
5ABPI 

AVERAGE 

-20 
GRID-N-I VOLTS 

IWE DEPAIT\iIENf 

IBOO 

IBOO 

1400 

200 

-10 o 

82CM-7811 
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5ABP4 

OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5ABP4 .s the same as the SABPI except for the following 
items: 

General: 
Phosphor (For curves. see front of this section). 

Fl uo rescence. • 
Phosphorescence • • • • • • • • ••• 

Pers i stence • • • • • • • • • • • ••• 

• P4-Sul fide Type 
White 

•••• White 
• ••• Short 

THE PERSISTENCE CHARACTERISTICS 
of the Pq-sulfide phosphor are the same as those shown for 

the PII phosphor at the front of this Section 

5ABP7 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5ABP7 .s the same as the 5ABPI except for the followin, 
items: 

General: 

Phosphor (For Curves. see front of this Section) ••••• P7 
Fl uo rescence. • 

Pers i stence • 
Phosphorescence 

Pers i stence • 

5ABPII 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 

• ••••• Blue 
• •••• Short 
Greenish-Yelloy, 
• ••••• Long 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The SABPII is the same as the SABPI except for the follow.ng 
items: 

General: 
Phosphor (For Curves. 

Fluorescence •• 
Phosphorescence 

Persistence ••• 

NOV. 1. 1955 

see front of this Section). 

TUIE DIVISION 
IADIO COIPORATION Of AMElICA, HA.RISON, NEW JEISI!Y 

• Pll 
• Bl ue 
• Bl ue 
Short 

DATA 
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5,j24 ~~" 
COLOR FLYING-SPOT CATHODE-RAY TUB~ 

ELECTROSTAT IC FOCUS MAGNET IC DEFLECT ION 

For use in Flyine-Spot Color Video-Sienal Generators 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . . • . • .. 6.3 
Current. . . . . . • .. 0.6 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to all other electrodes. 

External conductive neck coating to ultor' 

Facep 1 ate, Fl at. . • . . . • • . . 

ac or dc volts 
amp 

8 
5 

{500 max. 
100 min. 

Clear 
Phosphor, Metal-Backed IFor Curves, 

I see front of this section) .• P24 
Li ght Green 
Light Green 

Ext reme 1 y Sho rt 
Electrostatic 

• .. Magnet ic 
400 

12-1/2" ± 3/B" 
5" ± 1/8" 

4-1/4" 
. Any 

1.4 1 bs 

Fluorescence .. 
Phosphorescence. 

Pers i stence. . 
Focusing Method .. 
Deflection Method. .. 
Deflection Angle (Approx.) 
Overall Length ..... . 
Greatest Diameter ...... . 
Minimum Useful Screen Diameter· 
Mounting Position .•..... 
Weight (Approx.) .•..... 
Cap. . . . Recessed Sma 11 Cav i ty (JETEC No.Jl-21) 

(JETEC No. B7-51) Base ...... Small-Shell Duodecal 7-Pin 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 6 -Grid No.3 
Pi n 7 - Internal 

Connection-­
Do Not Use 

Pin lO-Grid No.2 

BOTTOM VI EW 

Pi n 11 - Cathode 
Pin 12 -Heater 

Cap - Ultor 
(Grid No.4, 
Co 11 ector) 

C - Externa 1 
Conductive 
Neck Coating 

SOCKET CONTACTS CORRESPONDING TO VACANT 

PIN POSITIONS 3, 4, 5, 8, AND 9 SHOULD 

BE REMOVED 

Maximum Ratings, Desien-Center Values: 

ULTOR* VOLTAGE .. 
GRID-No.3 VOLTAGE. 
GRID-No.2 VOLTAGE. 

27000 max. 
6000 max. 

350 max. 

volts 
volts 
volts 

,. The "ultor" in a cathode-ray lube is the electrode to which is applied 
the highest de voltage for accelerat ing theelectrons in the beam prier 
to its deflection. In the 5AUP2l1. the ultar function is performed by 
grid NO.lI. Since grid NO.q. and collector are connected together within 
the 5AUP2l1, they are collectively referred to simply as "ultar" for 
convenience in presenting data and curves. 

AUG. 16 , 1954 TUBE DIVISION TENTATIVE DATA 1 
IADIO COIPOUTION Of AMEiICA. HAlIISON. NEW JElSEY 



.j?~ 5A~24 
/cOLOR FLYING-SPOT CATHODE-RAY TUBE 

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 wanmrup period 
not exceeding 15 seconds •• 

After equipment warm-up period •••• 
Heater positive with respect to cathode. 

150 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
125 max. volts 
125 max. volts 

Characteristics Range Values for Equipment Design: 

For any ultor voltage IEc4 i between 20000·and 27000 volts 

Gri d-No.3 Voltage for Focus wi th 
Ultor Current of 200 ~p. •• 17% to 21.5% of EC4 volts 

Grid-No.2 Voltage when circuit 
des i gn uti I i zes fixed g rid-No.1 
vo 1 tage (EGil for vi sual ext i nc-
tion of un deflected focused spot 2 t05 times ECl volts 

Grid-No.1 Voltage for Visual Ex­
tinction of Un deflected Focused 
Spot when circuit design util i­
zes grid-No.2 voltage (EC2 l at 
fixed va I ue. • • • • • • • •• -20% to -50% of EC2 volts 

Maximum Grid-No.3 Current for 
ultor current of 200 ~p. • • 170 ~p 

Gri d-No. 2 Cu rrent. • • • • • • . -15 to +15 J'CVI1p 

Examples of Use of Design Ranges: 
For ultor voltage of 

Grid-No.3 Voltage for Focus with 
Ultor Current of 200 ~p ••. 

Grid-No.2 Voltage when circuit 
design util izes fixed grid-No.1 
vo ltage of -70 volts for visual 
ext i nct i on of undefl ected fo­
cused spot • • • • . • . . . • 

Grid-No.1 Voltage for Visual Ex­
tinct i on of Undefl ected Focused 
Spot when ci rcui t desi gn ut i I i-
zes grid-No.2 voltage of 
200 volts. • • • . • • • • 

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

27000 volts 

4600 to 5800 volts 

140 to 350 volts 

-40 to -100 volts 

1.5 max. megohms 

• Brilliance and definition decrease with decreasing ultor voltage. In 
general, the 1.11 tor voltage should not be less than 20000 volts. 

AUG. 16 • 1954 
TIllE DIVISION 

TENTATIVE DATA 1 
IADIO COII'OIATiON O. AMI,ICA, MAlliSON, NIW JI_Y 



5A~4 ~1oy 
COLOR FLYING-SPOT CATHODE-RAY TUB~ 

OPERATING CONSIDERATIONS 
Resolution of better than 800 I ines 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 capabi I ity decreases. To obtain 

high resolution in the horizontal direction, it is neces­
sary to use a video ampl ifier having a bandwidth of about 
20 megacycles. 

For x-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUHES 
at front of this Section. 

AUG. 16, 1954 
TUllE DIVISION 

TENTATIVE DATA 2 
IADIO CORPOlATlON Of AMEIICA, HAlIiSON. NEW ,ElSEY 



L 5!§?24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
.JETEC N2.J1-21 

(NOTE I) 

EXTERNAL 
INSULATING 

COATING 

SMALL -SHELL 
DUODECAL 
7-PIN BASE 

.JETEC N2 B7-51 

92CS-8294 

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 IMEASURED 
ABOUT THE TUBE AX I S I OF ± 100 • UL TOR TERM I NAL I S ON SAME 
SIDE AS VACANT PIN POSITION No.3. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.IIO I SHOWN AT FRONT OFTHIS 
SECTIONI AND WITH 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 ~: tOF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE. 

AUG. 16, 1954 
TIlE DIVISION 

CE-8294 

1.010 COlrotATlON Of oWE.leA. HAlIISC»I. N!W IIlSI\' 
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5AUP24 

AVERAGE CHARACTERISTICS 

Eof'= 6.3 VOLTS 
ULTOR (GRID NR4 AND 

COLLECTOR) VOLTS = Z7000 
GRID-NR3 VOLTS ADJUSTED TO GIVE FOCUS 
GRID-NRZ VOLTS=ZOO 
SCREEN BRIGHTNESS MEASURED 

ON BLANK TV RASTER 4" X 3" 
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GRID-N.RI VOLTS 

TUIE DIVISION 
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5AYP4 

VIEW-FINDER KINESCOPE 
METAL-BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLEC'ION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage. • • • • • •• 6.) 
Current. • . • • • •• 0.6 ± 101 

Direct Interelectrode Capacitances: 
Grid No.1 to all other el ectrodes •• 
Cathode to all other el ectrodes ••• 

External conductive coating to ultnr-. 

Faceplate, Spherical. 
Phosphor" (For Curve';), see front of tr.i~ Sect I,.r;). 

Fluorescence •. 
Phospho rescence. 

Persi stence .. 
Focusing Method •• 
Deflection Method. 
Deflection Angle (Approx.) 
Overall Length •.•••• 
Greatest Diameter of Bulb. 
Minimum Useful Screen Diameter 
Picture Size (within minimum-useful-scre<?n area) 

Weight iAoprox.). • •••.•••.• 
Mounting Position. • ••••••.•• 
Ultor- Terminal.. Recessed Sm311 8311 CdP 
Bul b ••••••••• 
Base. • Long Mediuo;-Shell Octal iJ-Pir 

BOTTOM V I EW 

dC or de volts 
amp 

6 !L!Lf 

5 wf 

{750 max. !L!Lf 

500'nin. !L!Lf 

CI ear Gl ass 
P4-Sul fide Type, 

Metal-Backed 
Whi te 
Whi te 
Short 

Electrostatic 
• . • Magnet i c 
. . . . . 5)0 

11-9/16" ± )/8" 
4-15/16" ± )/)2" 

4-114 " 
3-)/8" x 2-112" 

1 Ib 6 oz 
• • . • • • Any 
(.JETEC No.Jl-22) 
• ••• J-)9-112 
(JETEC No. B8-65) 

Pin 1 -

Pin 2 -

No Connec-
tion 

Heater 

Pin G - Grid No.) 
Pin 7 - Cathode 
Pin fl - Hedter 

Pin 3 - Gri d No.2 
Pin 4 - No Connec-

tion 
Pin 5 - Grid No.1 

Maximum Ratings, Deslfn-Center Values: 

UL TOR VOLTAGE- • • 
GRID-No.) VOLTAGE. 
GRID-No.2 VOLTAGE. 

Cap - UI tor 
(Grid No.4, 
Coil ector) 

10000 max. 
1500 max. 
410 max. 

volts 
volts 
volts 

• The "ultor" in a cathode-ray tube is tr.e electrode to which is appl ied 
the.highest dcvoltage for accelerating the electrons in the Deam prior 
to Its deflection. In the SAYPIi, tne ultor function is performed Oy 
grid NO.lI. since grid No.4 and collectordreconncL.ted to,]etner within 
the 5AYPIl, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves. 

MAY 1, 1955 
YUIf DIVISION TENTATIVE DATA 

IAOIO COIPOIATION Of AMI:RICA, HAIIISON, NEW JeRSEY 
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5AYP4 

VIEW-FINDER KINESCOPE 

GRID-No.1 VOlTAGE: 
Negative bias value. 
Positive bias value. 
Positive peak value •••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

125 max. 
o max. 
2 max. 

180 max. 
180 max. 

volts 
volts 
volts 

volts 
volts 

For any uLtor voltage (Ec4J between 5000· and 10000 voLts 
and grid-No.2 voltage (EC2 ) between 200 and 4'0 volts 

Grid-No.3 Voltage for Focus 
with Ultor Current of 
100 ~mp ••••••••• 

Grid-No.1 Voltage for Visual 
Extinction of Focused 
Raster •••••••••• 

Max. Grid-No.3 Current"" •• 
Grid-No.2 Current. ••••• 
Field Strength of Adjustable 

Centering Magnet ••••• 

9.8% to 14.1% of EC4 

8.5% to 23.5% of EC2 
See Curves 
-15 to +15 

o to 8 

~xample. of Use of Design Ranges: 

For ultor voltage 01 7000 10000 

and grid-No.2 voltage 01 200 300 

Grid-No.3 Voltage for 
Focus with Ultor 

volts 

volts 

~mp 

gausses 

volts 
volts 

Current of 100 ~mp. 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 !SOOO volts • 

• * Grid-NO.' current increases as the ultor voltage is decreased. 

MAY 1, 1955 
YUlE DM5ION 

TENTATIVE DATA 
IADIO COIPOIATION Of AMC'IICA. HA •• ISON. NIW JIlin' 
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5AYP4 

VIEW-FINDER KINESCOPE 

EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 4) 

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 IMEASURED 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" 1.0. 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 ~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAY 1, 1955 
1WE DIVISION 

CE-8559 

RADIO COIPOIATION Of MII.IeA. MAI.IION, MW JElSEY 
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AVERAGE GRID-DRIVE CHARACTERISTIC 

:? 
III: 
III 
cD 
::Ii 

E~= 6.3 VOLTS 

ULTOR (GRID N.R4 AND 
COLLECTOR) VOLTS = 10000 

GRID- N.R 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID N" I BIASED TO CUTOFF OF FOCUSED 
RASTER 

RASTER SIZE = 3 3/8 x 2Y2" 

300 

250 

C 200 

t. 
8 .... 
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III 15 Z ,.. 
:r 
0 
III: 
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100 0 
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o ID ~ ~ ~ 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

FEB. 24,1955 lUll DIVISION 92CM-6S42 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

= 6.3 VOLTS 

R (GRID N"4 AND 
COLLECTOR) VOLTS = 10000 

GRID-N"3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID NIlI BIASED TO CUTOFF OF FOCUSED 
RASTER 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

FEB. 24,1955 TUBE DIVISION 92CM -7688R2 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef' = 6.3 VOLTS 

ULTOR (GRID NR4 AND 
COLLECTOR) VOLTS = 10000 

GRID-N R 3 VOLTS ADJUSTED TO GIVE fOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID Nal BIASED TO CUTOff Of fOCUSED 
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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 
Current. . . • . . •. 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to all other electrodes. 

Faceplate, Spherical .••..••. 
Refractive index •.••.•..• 

Phosphor (For Curves, see front of this sect ion) . 

ac or dc volts 
.amp 

8 max. I'/Lf 
5 I'/Lf 

Non-browning Glass 
. . • . • • 1.519 
. P4-Si 1 icate Type 

Aluminized 
Fl uorescence • • Wh i te 
Phosphorescence. White 

Persistence. • • Medium 
Focusing Method. . .Electrostat ic 
Defl ect i on Method. • . • • • . . Magnet i c 
Deflection Angle (Approx.) 500 

Overa 11 Length. • • . • . 12-3/16" ± 3/8" 
Greatest Diameter of Bul b. • • 5" ± lIB" 
Minimum Useful Screen Diameter 4-112" 
Minimum Optical-{)uality,--Circle Diameter. 4-1/4" 
We i ght (Approx.) . • • . • 1-1/2 1 bs 
Mount i ng Pos i t ion. • • • • • • . • . • • • • . • • Any 
Ultor Lead ••.•.•.• Molded-On Insulated Cable 48" Long 
Bul b . • • • • . . • • • • . • . • . • • •.••• J-40 
Base. . Small-Shell Duodecal 7-Pin (JETEC No.B7-51) 

Bas i ng Des ignat i on for BOTTOM V lEW. . . . • • . 12AA 

Pin 1 - Heater Pin 11 - Cathode 
Pin 2 - Grid No.1 Pin 12 - Heater 
Pin 6 - Grid No.3 Flexible 
Pin 7 - Internal Cable 

Connect ion­
Do Not Use 

Pin 10 - Grid No.2 

- Ultor 
(Grid No.4, 
Collector) 

NOTE: Socket contacts for vacant pin positions 3,4,5,8, 
and 9 should be removed 50 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 fi Iter. 

Face Temperature •.••• ; . • • . • .• 100 max. °c 

4-56 TIllE DIVISION TENTATIVE DATA 1 
RADIO COIPOIATION Of AMEIICA. HAI.IION, NEW JI!I$EY 
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PROJECTION KINESCOPE 

Maximum Ratings, Absolut. Valu.s: 

ULTOR VOLTAGE ••••••••••• 
ULTOR INPUT (AVERAGE): 

Without forced-air 
cool ing of faceplate 

With forced-ai r 
cool ing of faceplate 

GRID-No.3 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 
Heater positive with respect to cathode 

EquiPMent Design Ranges: 

40000 max. 

9 max. 

12 max. 
9000 max. 
400 max. 

150 max. 
o max. 
2 max. 

175 max. 
10 max. 

For any ultorvolta,. (Ee J b.tw •• n 35000· and 40000 

Grid-No.3 (Focusing Electr~e) 
Voltage for ultor current 
of ,300 j.<8mp. • • • • . • • • 18.5% to 22.5% of EC4 

Grid-No.2 Voltage when cir­
cuit design utilizes grid­
No.1 voltage (Ecl ) at 
fixed value for raster 
cutoff. • • • • • • • •• 2.15 to 5.4 times ECI 

Grid-No.1 Voltage for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No.2 voltage 
(Ee ) at fixed value.. -18.5% to -46.5% of EC2 

Maxim~m Grid-No.3 Current 
for u ltor current of 
,300 j.<8mp • • • • • • • • 100 

Grid-No.2 Current. • • • • -15 to +15 

Examples of Ule of Design Ranges: 

For ultor volta,. 0/36000 volts 

Grid-No.3 (Focusing Electrode) 
Voltage for ultor current 
of 300 j.<8mp. • • • • • • • 6650 to 8100 

Grid-No.2 Voltage when cir­
cuit design util izes grid­
No.1 voltage of -65 volts 
for raster cutoff. • • • • 140 to 350 

Grid-No.l Voltage for Visual 
Extinction of Focused Raster 
when circuit design utilizes 
grid-No.2 voltage of 200 
vo lts. • • • • -37 to -93 

.: See next page. 

volts 

watts 

watts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 

volts 

volts 

volts 

volts 

j.<8mp 
J.<8ffip 

volts 

volts 

volts 

4-56 
1UIE DIVISION 
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PROJECTION KINESCOPE 

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 .35000 volts. 

OPERATING CONSIDERATIONS 

I-ray radiation is produced at the face of the 5AZP4 when 
it is operated at its normal ultar 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 CATHOOE-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 ultar in­
put in eXGess 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 loooe. The cool ing ai r 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 ing. 

4-56 1UIIE DIVISION 
TENTATIVE DATA 2 
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PROJECTION KINESCOPE 
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PROJECTION KINESCOPE 

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-CABLE CONNECTION AT BULB WALL BY ANGULAR 
TOLERANCE (MEASURED ABOUT THE TUBE AXISI 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 FLEXI BLE LEADS AND BE ALLOWED TO 
MOVE FREELY. SOCKET CONTACTS CORRESPONDING TO VACANT 
prN POSITIONS No.3, 4, 5, B, AND 9 SHOULD BE REMOVED IN 
ORDER TO PROVIDE MAXIMUM INSULATION FOR PINS No.6 AND 7. 

NOTE ~: 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-85568 

lADIO CORPOtATION OF AMEli&'. HAI.ISON, N£W JUSEY 
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AVERAGE DRIVE CHARACTERISTICS 

E4' = 6.3 VOLTS 

UL TOR VOLTS = 36000 
GRID-NS3 VOLTS ADJUSTED TO GIVE 

fOCUS 
GRID-NS 2 VOLTS = 200 
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HIGH-VACUUM CATHODE-RAY TUBE 

BPI 

General: 

Heater, for Unipotential Cathode: 
Voltage .....•• " 6.3 ± 10~ • ••• ac or dc volts 
Current. • . . • . . •. 0.6 ..•••.• amp. 

Direct Interelectrode Capacitances I Approx. ): 
Grid No.1 to All Other Electrodes. B.O 
DJl to DJ2 . . . • . . 1.3 
DJ3 to DJ4 • • . . . . 1.2 
DJ1 to A II Other Electrodes. 9.5 
DJ3 to AI lather Electrodes. 12.0 
DJ l to All Other Electrodes except DJ2 B.O 
DJ2 to All Other Electrodes except DJ1 7.5 
DJ3 to All Other Electrodes except DJ4 10.0 
DJ4 to All Other Electrodes except DJ3. 7.5 

Phosphor IFor Curves, see front of this Section) 
F I '{orescence . . 
Persistence •.. 

Focus i ng Method. . 

I'l'f 
I'l'i 
I'l'f 
I'l'f 
I'l'f 
I'l'f 
I'l'f 

I'l'f 
I'l'f 

No.1 
Green 

Medium 
E lectrostat ic 
Electrostatic Deflection Method. 

Overa 11 Length . . tS-3/4" ± 3/B" 

Greatest Diameter of Bulb. 

Minimum Useful Screen Diameter 
Mounting Position •. 
Base ..•..... 

5-114" + 1/16" 
- 3/32" 

4-1/2" 
Any 

Medium.Shell Magnal ll-Pin 
Basing Designation 
Pin 1- Heater 

for ~OTT(),1 VIEW . • • •. 11N 

Pin 2 - No Connect ion 
Pin 3-Deflecting 

Electrode DJl 
Pin 4 - Anode No.1 
Pin 5- Internal Con. 

Do not use 
Pin 6- Deflecting 

Electrode DJ4 

Pin 7 - Anode No.2, 
Grid No.2 

Pin B-Deflecting 
Electr.DJ2 

Pin 9 - Def lec t i ng 
Electr. DJ3 

Pin la-Grid No.1 
Pin 11- Heater, 

Cathode 

DJ1 and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With OJ I positive with respect to DJ21 the spot is de­

flected toward pin 4. With DJ3 positive with respect to 

OJ 4, the spot is deflected toward pin I. 

The ang I e between the t race produced by OJ 3 and OJ 4 and 

its intersection with the plane through the tube axis and 

pin I does not exceed 100. 

The angle between the trace produced by OJ3 and OJ 4 and 

the trace produced by OJ I and DJ 2 is 900 ± 30. 

JULY 1, 1945 RCA VICTOR DIVISION 
DATA 1 
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HIGH·VACUUM CATHODE-RAY TUBE 

(cont inued from preceding page, 

Maximum Ratings, AbsoLute Vatues: 

ANODE-No.2 & GRID-No.2 VOLTAGE ••••• 
ANODE-No.1 VOLTAGE ••••••••••• 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negat i ve Va I ue. • • • • • • • 
Positive Value •••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

Typical Operation: 

Anode-No.2 & Grid-No.2 Voltage* . 1500 
Anode-No.1 Volt. for Focus at 75% 

of Gr i d-No.1 Volt. for Cutoff- . J37 
Grid-No.1 Volt. for Visual Cutoff#. -30 

2200 m<l%. 
1100 m<l%. 

125 max. 
o m<l%. 

550.,a". 

2000 

450 
-40 

Max. Anode-No.1 Current Range·. Between -50 and ~16 
Deflection Sensitivity: 

DJ1 and OJ2 • 0.404 0.303 
DJ3 and DJ4 • • • • 0.446 0.334 

Deflection Factor:** 
DJl and DJ2 • 63 84 
DJ3 and DJ4 . 57 76 

volts 
volts 

volts 
vol ts· 

volts 

volt~ 

volts 
volts 
Ilarrp· 

rrrn/v dc 
rrrn/v de 

v dc/in. 
v dcli n. 

* Bri 11 ianee and der in i t i on decrease wi th dec reas i n9 anode-No.2 vol tage. 
In general. anode-No.2 voltage should not be less than 1500 volts • 

• Individual tubes may requi re between +251 and -301 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 t: 501 of these values . 

... See curve for average values • 

•• Individual tubes may vary from these values by t 171. 

Spot Position: 

The undeflected focused spot wi II 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 OJ1 and DJ2. Suit­

able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-No.1 voltage, adjusted for focusj deflecting-ele.ctrode 

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 appl ica­
tic" of anode voltages. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance .•••••. 1.5 max. megohms 
Impedance of kny Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 
Resistance in Any Deflecting-

Electrode Circuit·· 5.0 max. megohms 

.. It is reconmended that all deflecting-electrode-circuit resistances be 
approximately equal. 

JULY 1, 19.45 
RCA VICTOR DIVISION 
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HIGH-VACUUM CATHODE-RA yo TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

20gg v. R4 >-0;";;';:;:';:':" 

V~~~~~E ~ R5 AC 

SUPPLY --I--===; 

Cl: 0.1 ~f 
C2: 1.0 ",f 

I05V. R6 
DC N21 

C) CJI C5 C6: O.05-flf Blocking 
Capac I tors. 

Rl 1l2: 2 Megohms 
R3: 6 MegOhms 

92CS-6575 

lUI: 2-Megohm Potent iometer 
R5: 1.0 MegOhm 

:r R~; 5D~:yo~~M:~~~~t ~~~:~~r ometer 
R9 IUO: Dual 5-Megohm Potent iometer 
Rll R12 RU R1U: 2 MegOhms 

·When cathode is grounded, capac itors should have high voltage rat ing; 
when anode No.2 is grounded. they may have low voltage rating. For 
de amplifier service. deflecting electrodes should be connected dir­
ect to ampl ifier output. In this service. it is preferabte usually 

~~ ar;p~~vfeie~~fl~~t ~~3;~letC~r~1~i~T;~stsO::t ~~f~~~~'i~~~ i~Oi~i~gss:~:r~f 
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 deflect ing electrodes. 

The license extended to the purchas~r of t~es ~ppears. in the. License Not!Ce 
accompanying them. Informat ion contal~ ~reln IS furnished Without assuming 

any obllgat Ions. 

JULY 1, 1945 RCA VICTOR DIVISION DATA 2 
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T HIGH-VACUUM CATHODE-RAY TUBE 

5 " 10 rl6 

MAX. 

MEDIUM SHELL 
MAGNAL 

II-PIN BASE 

92CM-IJ976R2 

I" V2 R. 

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 COIPOIATIOM Of AMeIICA. HAlIISOH. NEW JElSEV 
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CHARACTERISTICS 

E-r=6.3 VOLTS 

ANODE N~I VOLTS ADJUSTED TO GIVE FOCUS 
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OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater. for Unipotential Cathode: 

Vo ltage. • • • • • • • 6.3. • • • • • ac or dc volts 
Current. • • • • • • • 0.6. • . • • • amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 8 I1l1f 
Cathode to All Other Electrodes. 9 I1l1f 
DJl to OJ2 • . • • • • • • • 2 I1l1f 
OJ3 to OJt • • • • . • • • • 2 I1l1f 
OJ l to Al Other Electrodes. 9 I1l1f 
OJ2 to All Other Electrodes. 9 I1l1f 
OJJ to All Other Electrodes. 7 I1l1f 
OJ 4 to All Other Electrodes. 8 l11'f 

Phosphor (For Curves. see front of this Section) Pl 
Fi uorescence and Phosphorescence Green 
Pers i stence of Phosoho rescence •• Med i urn 

Focusing Method. • • . • • • • • Electrostatic 
Deflection Method • • • • • • • Electrostatic 
Overall Length. • • • • • • • • 16-3/4" ± J/8" 
Greatest Di ameter of Bulb • • • 5-1/4" ± Jn2" 
Mi nirnum Useful Screen Diameter. 4-112" 
Mount i ng Pes i t ion. • • • • • • • • • • . • • • • • •• Any 
Cap. • • • • • • • •• Recessed Small Ball (JETEC No.Jl-22) 
Base. • •. Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 

Bas i ng Des i gnat i on for BOTTOM V I EW • • • • • • • •• 14Jl 
Pi n 1- Heater Pi n 9 - Anode No.2. 
Pin 2-Cathode Grid No.2 
Pin J-Grid No.1 Pin 10-Deflecting 
Pin 4-lnternal Con. Electr.0J2 

Do not use Pi n 11 - Defl ect i n9 
Pin 5-Anode No.1 Electr.OJl 
Pin 7-Deflecting Pin 12-No Con-

Electrode OJ3 nection 
Pin 8-Deflecting Pin 14-Heater 

El ectrode OJ4 Cap - Anode No.J 

DJ~ and DJ~ ar. n.ar.r th. scr •• n 
DJ3 and DJ4 ar. n.ar.r th. bas. 

With OJl positive with respect to DJ2' the spot is de­
flected toward pin 5. With DJ3 positive with respect to 
OJ4• 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 OJl and OJ2 by 
the following angular tolerances measured about the tube 
axis: Pin 5. 10; Cap (on same side of tube as pin 5). 
100 • 

The angle between the trace produced by OJl and OJ2 and 
the trace produced by OJ) and OJ4 is 900 ± JO. 

OCTOBER 1.1951 TUBE DEPARTMENT DATA 1 
10\010 COIPOIATION OF AMEIICA. HAlIIION. NEW 'lIllY 
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OSCILLOGRAPH TUBE 

~a.i.u. Ratings, D.si,n-C.nt.r V"Lg.s: 

IANODE-No.3 VOLTAGE •••..••.• 
I!INODE-No.2* VOLTAGE. .••••..• 
RATIO OF ANODE-No.3 VOLTAGE TO 

ANODE-No.2 VOLTAGE. 
~NODE-No.l VOLTAGE .. 
~RI[}-No.l 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. 

Equip.ent Design Ranges: 

4000 max. 
2000 max. 

2.3: 1 
1000 max. 

200 max. 
o max. 
2 max. 

500 max. 

125 max. 
125 max. 

volts 
volts 

volts 

volts 
volts 
volts 

volts 

volts 
volts 

F.r"ny "n.d.-No'3 fI.Lt",. (E~) bet",,,,n "000·· "net 4000 volts 
"nd "ny "nod.-No." floLt",. (Ilb,,) b.t", .. n 1500& and ."000 flOLtS 

-.~node-No.l Voltage •••• 18.7 to 34.5~ of Eb2 ••• volts 
.. ,.,rid-No.l Voltage' • • •• 1.5~ to 4.5~ of Eb2 volts 
~node-No.l Current of any 

Operating Condition .. -15 to +10 !'8IIIP 
Deflection Factors: 

IIhen Eb3 = " " Eb" 

39 to 53 v dcfin./kv of Eb2 
33 to 45 v dc/in./kv of Eb2 

IIh.n Eb3 = Eb" 

31 to 42 v dc/in./kv of Eb2 
27 to 37 v dc/in./kv of Eb2 

" 
... ples of Use of Design Ranges: 

For "nod.-No.3 
floLt",. of. "000 

"nil. "nod.-N •• " 
fI.Lt", •• f. "000 

-.~node-No.l Vol t. 375 to 690 
"'flrid-No.l Volt.' -30to-90 

Deflection Factors: 
D.)1 & DJ2 • . . 62 to 84 
DJ3 & DJ4 .•• 54 to 74 

3 000 

1500 

280 to 515 
-22.5 to -67.5 

59 to 80 
50 to 68 

~a.l.u. Circuit Values: 
~rid-No.l-Circuit Resistance. 
Resistance in Any 

Deflecting-Electrode Circuit-

..• , .. , ... 't H, -, D; See next page. 

OCTOBER 1.1951 
lUlE DEPAIITMENT 

4000 floLts 

"000 fI.Lts 

375 to 690 volts 
-30 to -90 volts 

78 to 106 
66 to 90 D 

1.5 max. megohms 

5.0 max. megohms 

-+ Indicates a change. 

DATA 1 
IADIO CORPOIATION 0' AMEilcA. HAIIISON. NEW JURY 



~ 
5CPI-A 

OSCILLOGRAPH TUBE 

• 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 1 imit the anode-No.2 input power to 6 watts • 

• * It is recommended that anode-NO., voltage be not less than 3000 volts 
for high-speed scann i "g. . .. Recommended minimum value of anode-No.2 voltage. 

• For visual cutoff 01 undef'ected focused spot. 

o Volts delin • 

.. with heater voltage of 6., volts, anode-No., voltage of ,,000 volts, 
anode-No.2 vol tage of 2000 vol ts. anode-No.1 vol tage adjusted to focus, 
~rid-No.l voltage adjusted to give spot that is Just visible. each 

a~'d' etcJ~~g s~'i~c,t:::e fc~on;e~i~d :~[~~~~o1;!"epf~i' d~~s Itsht~rc~On~~~d~toi~e 
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 resi stances be 
approximately equal. 

OCTOBER 1,1951 TUBE DEPARTMENT DATA 2 
RADIO CORPORATION 0' AMI.'eA. HAIIISON. NEW JElUY 
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5CPI-A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

C1: 0.1 jJ.t. 2500 Volts 
CZ: 1.0 Jj.t. 200 Volts 
0: 0.1 ,.f, 2500 Volts 

C. C:'~~kf~~ ga~;~'trors* 
C8; 0.0001 p'r, 2500 Volts 
Rl: 50 Megohms (Five la-Meg-

ohm. 1-Watt Resi stors 
in Series) 

R2 R,: 2 Megohms, 0.5 Watt 
Rat: 5.5 Megohms. 2 Wat t 5 

R5: 2-Megohm Potent iometer 
R6: 1. 5 Megohms, 0.5 Watt 

:~:~; SO~:yo~~M:~~~~t ~~~:~~i ometer 
RlO Rl1: Dual 5-Megohm Potent iOflleter 
R12 Rl.3 RU R15: 2 Megohms, 0.5 Watt 
R16: 0.5 Megohm, 0.5 Watt 
R17: Not less than 2000 ohms per 

volt 01 positive signal 
RIa: 5 Megohms, 0.5 Watt 

* When cathode is grounded, capacitors should have high voltage rating 
(2500 volts); when anode \110.2 is grounded, they may have low voltage 

;~!~rS (b~O c~~~!~l~d FdO{redc\ ~~' ~ I rr ff:~V ~~~put~e'\enC\~igs s:~~n~~df: 
is preferable usually to remove derfecting-electrode resistors to mini-

r ~ lies ~~:~~~~ a~r~~;l ~~orep~~~ 1 e~~ ~~t~~~:~ \°0 m~ n ~~ i ~~ ~~o~h~e~cn~ f:~ 
system which will give the lowest possible potentlsl difference get ween 
anode lIo.2 and the deflecting electrodes. 

Devices and arrangements shown or described herein ma), use patents 01 RCA 
or others. I nformat ion contai ned herei n is 'urn i shed WI thout responsi b i llty 
by RCA for its use and without prejudice to RCA's patent rights. 

OCTOBER 1.1951 TUllE DEPARTMENT 
CE-6574R3 

1A010 COIPOIATIOH Of AMI.leA. HAIIISCH. NEW JUSlY 
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5CPI-A 

OSCILLOGRAPH TUBE 

SCREE,N RADIUS 5'4 t ~3; '. "'r-g-...._-t-.,.......:::=:--I--'--::--.----. 

I ,~I ---r-

ANODE N23 
RECESSED 

SMALL BALL 
CAP 

.JETEC N".J1-22 

27 ~&R.I 

B'R. 

MEDIUM-SHELL 
DIHEPTAL 

12-PIN 
BASE 

.JETEC N2B12-37 

t OF BULB WI LL NOT DEV I ATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

92CM-640BR4 

OCTOBER 1,1951 TUBE DEPARTMENT 
."010 COlPORATlON 01 AMnlCA, HAnlSON, NEW JUSEY 

CE-6408R4 
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5CPI-A 

CHARACTERISTICS 

Ef'=6.3 VOLTS 

ANODE-N~I VOLTS ADJUSTED FOR FOCUS 

ANODE-N"3 VOLT S= 2 x ANODE-N22 VOLTS 

If) 
If) 

'" Z 
I-
I 
Cl 

a: 
III 

'" Z 
~ 

'" > 
I-
< 
~ 

W 
a: 

100 

90 

80 

70 

80 

SO 

40 

30 

20 

10 

o 
1500 

DEC.23,1948 

., ., 
-r-' 

.r 

~ 
"I 

+-.. 

,l 

1600 1700 1800 1900 
ANODE-N22 VOLTS 

TUBE DEPARTMENT 
lAOlO CO'~IA.TION OF AMEIICA, HARRISON, NEW JERSEY 

2000 

92CM-6820 
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5CPI-A 

CHARACTERISTICS 

E.f" = 6.3 VOLTS 

ANODE -N2 I VOLTS ADJUSTED fOR fOCUS 

ANODE N23 VOLTS GREATER THAN 
ANODE N2 2 VOLTS 

GRID-N2 I VOLTS = 0 

III 
\oJ 
II: 

MAX. TOTAL CURRENT fOR ANY TUBE 

TYPICAL fLUORESCENT-SCREEN 
(ANODE N" 3) CURRENT 

ANODE-N" 2 VOLTS 

DEC. 24. 1946 TUBE DEPARTMENT 
lADIO CORPORATION OF AMUICA. HA,l11SON. NEW JERSEY 

100 

III 
\oJ 
II: 
\oJ 
a.. 
::Ii 

~ 
U 

::Ii 

Z 
\oJ 

92CM-6821 
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5CPI-A 

AVERAGE CHARACTERISTICS 

E-F=6.1 VOLTS 
ANODE-N~ I VOLTS ADJUSTED TO GIVE FOCUS 

CURVE 
ELECTRODE 

VOi..T!~2 
ANODE-N~l 

CURRENT VOLTS 

A ANODE N~I 2000 

B ANODEN!I 1500 1500-3000 

C N"2 2000 4000 

D ANODE N"2 1500 3000 

E ANODE N~ 3 2000 4000 

F rANODE~3 1500 3000 

- -, -
-i 

,;,. 1600 

"::!! 

1200 
!Il 
IU 
a: 
IU 
a.. 
::!! 
0( 

III 0 

"" 
a: 

a: u 
""200 8002 a.. 
::!! N 
0( 01 
0 z 

5150 
I 

"" 0 
::; 0 

z 

'" 
0( 

~IOO 400 

I 

"" 0 

~50 
0( 

--=, -4 -
GRID-N!I VOLTS 

DEC.26,1946 TUIE DEPARTMENT 92CM-6414R2 
IADIO COlPOIATION OF AMEtICA, HAIIJSON. NEW JEISEV 



~ 
5CP7-A 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CP7-A is the same as the 5CP1-A, except that it has 
a sc reen of the green i sh-ye 11 ow, 1 ong-pe rs i stence type, 
des i gnated P7. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as well as PERSI STENCE CURVES of flU I LDUP and DECAY 

for the P7 PHOSPHOR are shown at the beginning 
of this Section. 

APRI L 15, 1947 TUBE DEP .... RTMENT TENTATIVE DATA 
RADIO COI'ORATION Of AMElICA, HAUISON, NEW JElSfY 



~ 
5CP/I-A 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CPll-A is the same as the 5CP1-A, except that it has 
a screen of the short-pers i stence, b 1 ue-fl uorescence 
type designated P11. Its highly actinic fluorescent 
spot of unusually high brightness makes the 5CP11-A par­
ticularly useful for photographic recording. Because 
its improved phosphor has exceptional brightness for 
a blue screen, the 5CPll-A is also quite useful for 
visual observation of phenomena. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as we 11 as the PERS I STENCE CHARACTER I ST I C 

for the P11 PHOSPHOR are shown at the 
beginning of this Section. 

APRI L 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5CPI2 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CP12 is the same as the 5CP1-A except that it 
util izes a medi~m-10ng-persistence screen which 
exh i bits orange f1 uorescence 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 pers i stence is such that the 5CP12 can be operated 
with scanning frequencies as low as 10 cycles per 
second without excessive fl icker. 
I t wi 11 be noted that the phosphorescence decays expo­
nentially with a time constant of about 120 mill i­
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-ra'lge 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. 

TH[ SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

OCTOBER 1.1951 

the P12 Phosphor are shown at the 
front of this Section. 

TUBE DEPARTMENT 
IADIO CO'PO.ATION OIAMlitCA. HAIIIION, NEW JEllEY 

DATA 
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5FP4-A 

KINESCOPE 
MAGN ET I C FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Vo I tage. . . . . . . .. 6.3 ± 10% 
Current. . . . . . . .. 0.6 

ac or dc volts 
amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes .. 
Cathode to All Other EI ectrodes •.. 

8.5 
5.0 

Phosphor (For Curves see front of this section). 

!4J. i 
!4J.f 

No.4 
Whi te 

Medi um 
Magnetic 
Magnetic 

530 

FI uo rescence . 
Pers i stence. . • 

Focus i ng Method. . 
Defl ect i on Method . . 
Sol id Deflection Angle (Approx.) 
Overall Length .... 
Greatest Diameter of Bulb ... 
Minimum Useful Screen Diameter 
Raster Size (Approx.). 

11-118" ± 3/8" 
4-15/16" ± 3/32" 

4-114" 
.3" X 4" 

• f>tny Mount i ng Pos it ion. 
Cap. 
Base .. Long 

BOTTOM VIEW 

Recessed Small Ball 
Medium-Shell Octal 8-Pin 

p 

Pin 1- No 

:i 
Connect i on 

Pin 2 - Heater 3 ::: 6 

Pin 3-Grid No.2 ---
Pin 4 - No 

2 7 

Connection I 8 
KEY 

Maximum Ratings, Design-Center Values: 

ANODE & GRID-No.3 VOLTAGE. 
GRID-No.2 VOLTAGE ... 
GRID-No.1 ·VOLTAGE: 

Negative bias value. 
Positive bias value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical Operation: 

Anode & Grid-No.3 Voltage' 
Grid-No.2 Voltage ...•. 
Grid-No.1 VoltageO •••• 

Focusing-Coil Current (DC)~ 

Horizontal Deflecting Coil Current (DC) o. 

* ,0, • J [J : See nex t pag e. 

AUG. 15, 1946 TUBE DEPARTMENT 

Pin 5-Grid No.1 
Pin 6 - No 

Connection 
Pin 7 - Cathode 
Pin 8-11eater 

Cap - Anode, 
Grid No.3 

8000 max. volts 
300 max. volts 

125 max. volts 
2 max. volts 

125 max. volts 
125 max. volts 

6000 volts 
250 volts 
-45 volts 
122 approx. mao 
340 approx. mao 

TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, HARIISON. NEW JERSEY 
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5FP4-A 

KINESCOPE 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1. 5 max. megohms 

Brilliance and definition decrease with dec,.-easing anode voltage. In 
general, the anode voltage should not tie less than 4000 volts. 

o Visual extinction of undeflected focused spot. Supply should tie ad­
justable to + 551 and - 451 of indicated value • 

... For RCA Focusing Coil, Stock No.52J~46. or equivalent, with the com­
bined grid-No.1-bias voltage and video-signal voltage adjusted to 
produce a high1 i9ht brightness of 10 foot-lamberts on a 2-7/8" x 3-7/8· 
picture area. 

a To deflect beam from side to side of a raster ,-7/S· 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 TUIE DEPARTMENT TENTAT IVE DATA 
IADIO COlrolATION Of .wnl~. HAIiISON, NEW JElSEY 



I 
~EFERENCE 

LINE 
(NOTE 2) 

@ 
5FP4-A 

KINESCOPE 

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 IMEASURED 
ABOUT THE TUBE AXISI OF 10°. ANODE 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: ~ 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 

AUG. 15. 1946 TUBE DEPARTMENT CE-6362R3 
RADIO CORPORATION OF AMEiICA. HARRISON, NEW JflSEY 
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5fP4-A 

AVERAGE CHARACTERISTICS 

Ef'=6.3 VOL.TS 

ANODE VOL.TS=6000 

GRID-Nil 2 VOL.TS = 250 

GRID-N!!I BIASED TO CUT9F'F' 

RASTER F'OCUSED 

POSITIVE SIGNAL. SWING 
EQUAL.S NEGATIVE BIAS 

100 

90 900 

80 800 

II) 

I-
a: ... 

70 700 III 
~ 
« 
oJ 

J!. 
0 60 600 
0 ... 
I 

en 
en 

500 ... 50 
Z 
I-
:I: 

" « 
III 40 400 

I-
:I: 

" oJ 
:I: 30 300 

" :I: 

20 200 

10 100 

0 10 20 30 40 50 
PEAK GRID-Nil I SIGNAL. VOL. TS 

II) ... 
a: ... 
Q. 

~ 
« 
0 
II: 
!=I 
~ 

I 
I-
Z ... 
II: 
II: 
::;) 

U 

!!! 
0 
Z 
« 

F'EB. 26, 1946 TUBE DEPARTMENT 92CM-6683 
1A010 CODOIATION OF AMEIICA, HAIlISON, NEW JEWY 



~ 
5fP7-A 

OSCILLOGRAPH TUBE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage. • . . • • • • 6.3 •••••• ac or dc volts 
Current. • • • • • • •• 0.6 ••••.• amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes •••.•• 
Grid No.2 to All Other Electrodes ...••• 
Cathode to All Other Electrodes .••••••• 

8.5 ~f 
7 ~f 
5 ~f 

.• No.7 
•.•• Blue 

Green i sh-Ye 11 ow 

Phosphor (For Curves, see front of this Section) 
Fluorescence •.•••••••• 
Phosphorescence. • • • . . • . . 
Persistence of Phosphorescence. 

Focusi ng Method •••••. 
Deflection Method ••••••.• 
Deflection Angle (Approx.) ••• 
Overall Length • • • • • • • • 
Greatest Diameter of Bulb ••• 
Minimum Useful Screen Diameter 
Mounting Position. 

• •••• Long 
• ••• Magnetic 
• ••• Magnetic 
• ••••• 530 

11-1/B" :t 3/8" 
4-15/16" :t 3/32" 

4-114" 
. • . • • • • Any 

Cap ...... 
Base ...• 

. • •• Recessed Small Ball 
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 

*5 
3 ___ 6 

---
2 7 

I 8 

Max illull !lat i ngs, Dcsirn-Ccnter falKcs: 

ANODE- VOLTAGE , . • • 
GRID-No.:? VOLTAGE ••• 
GRI D-No.]. VOLTAGE: 

Negative bias value. 
Positive bias value" 
Positi\e peak value. • ••• 

PEAK GRI[~No.1 DRIVE FROM CUTOFF 
PEAK HEATER-CATHODE VOLTAGE: 

Pin 6- No 
Connection 

Pi n 7 - Cathode 
Pin 8-Heater 

Cap - Anode, 
Grid No.3 

8000 max. volts 
700 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

65 max. volts 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

125 max. volts 
125 max. vo lt s 

Typical Operation: 

Anode V~ltage' ••••• 
Grid-No.2 Voltage •••• 
Grid-No.1 Voltage RangeO 

Focusing-Coil Current· • 
Spot Position •••••• 

JUNE 15, 1948 

4000 
250 

-25 to -70 
75 to 102 , 

TUIE DEPARTMENT 

7000 
250 

-25 to -70 
99 to 135 

volts 
volts 
volts 

ma 

TENTATIVE DATA 
IADIO COII'OIATION 0' AMI!lICA. ttAttlSON. NEW lEUEl 



~ 
5 FP7-A 

OSCILLOGRAPH TUBE 

Maxlaua Circuit Value.: 
Grid-No.l-Circuit Resistance 1. 5 max. megohms 

Mlnlaua Circuit Value.: 
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
ci rcui t current to exceed 1 ampere, the effective resi stance 
in circuit between indicated electrodeandthe output capacitor 
should be as follows: 

Grid-No.l-Circuit Resistance 150 min. ohms 
Grid-No.2-Circuit Resistance 820 min. ohms 
Anode-Circuit Resistance. • 9100 min. ohms 

The resi'stors used should be capable of withstanding the volt­
ages involved. 

CCIIIPonenh: 
RCA Focusing Coil. • • • • • • • • • •• RCA Type Nc. 20201 

• Anode and grid liD. " whl ch are connected together wi th in tUbe, are re­
ferred to herei n as anode. 

D At or near this ratlnD, the effective resistance of the anode supply 
Should be adequate to T Mit the anode Input power to 6 watts. 

• .rilliance and definition decrease with decreasing anode voltage. In 
genera', the anode vol tag. Shoul d not be 1 ess than .000 YOl ts. 

o For visual extinction of u.ndeflected focused spot. 
& For J[TEC FocUSing Coil 110.106. or equivalent, with center line of air 

':~aTP:~~~~!~~~n~-~?';o~r:r [~of::peen~:s~ I n. (see Out line Drawl ng), and 

'The center of the undeflected,unfocused spot will fall within a circle 
having 9 11m 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 
TIllIE DEPARTMEHI TENTATIVE DATA 

IA-DIO COIIOlA-lION Of AMERICA.. HAlliSON. NEW JIISE'f 
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5FPI5-A 

OSCILLOGRAPH TUBE 
MAGNET I C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . 6.3 ....... ac or dc volts 
Current .•.•... " 0.6 ± 10% amp 

Di rect I ~tere lect rode Capaci tances (Approx.): 
Grid No.1 to all other electrodes 
Cathode to all other electrodes ... 

Faceplate, Spherical. 

8 
5 

Phosphor (For Curves. see front of this Section) . 

I-'/"f 
I-'/"f 

Clear Glass 
. . . . P15 

Fluorescence--
Visible radiation .. 
Invisible radiation. 

Phosphorescence--
Persistence of visible radiation. 
Persistence of invisible radiation. 

Focusing Method ..... . 
Deflection Method .... . 
Deflection Angle (Approx.). 
Tube Dimensions: 

Overall length ..... . 
Greatest diameter of bulb 

Min;mum Useful Screen Diameter. 
We i ght (Approx.). 
Mount ing Posit ion .. 
Cap . . . . . . . .. . Recessed Small 
Bul b. . . . . . . .. . .... 

. Bl ue-Green 
.Near-Ultraviolet 

· .. Very Short 
Extremely Short 

.Magnetic 
· . . . Magnet i c 
· ..... 530 

11-1/8" ± 3/8" 
4-15/16" ± 3132" 

4-114" 
1 lb 20z 

. . . .. Any 
Ball (JETEC No.Jl-22) 

. J-39-1/2 
(JETEC No.B8-11) 

..... SAN 
Base ...... Medium-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW. 

Pin 1 - No Connec-

Pin 2 -
Pin 3 -
Pin 4 -

tion 
Heater 
Grid No.2 
No Connec-
tion 

Pin 5 - Grid No.1 

Maximum Ratings, DeSign-Center Values: 

ULTOR VOLTAGE .... . 
GRID-No.2 VOLTAGE .. . 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value' 
Positive peak value. 

PEA K HEATER-CATHODE va L T AGE: 

Pin 6 - No Connec­
tion 

Pi n 7 - Cathode 
Pi n 8 - Heater 

Cap - Ultor 
(Grid No.3, 
Collector) 

8000 max. vo 1 ts 
700 max. volts 

180 max. volts 
o max. volts 
2 max. volts 

Heater negative with respect to cathode 
Heater positive with respect to cathode 

125 max. 
125 max. 

volts 
volts 

At or near this rating, the effective resistance of the ultor supr,' 
should be adequate to 1 imit the ultor input pow~" to 6 watls. 

10-56 
TUBE DIVISION TENTAT I VE DATA 

RAOIO COIPORATION OF "MUle" HARI!ISON. NEW JERSEY 
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5FPI5-A 4-

OSCILLOGRAPH TUBE 
L

~.;" 

--------------------------~ 
Equipment Design Ranges: 

For any uLtor voLtage (E~q) between 4000' and 8000 voLts 
and grid-No.2 voLtage (tc,,) bet",e.n 150 and 700 voLts 

Grid-No.1 Voltage for Viscal 
Extinction of Undeflected 
Focused Spot . . . 

rid-No.2 Current .. 

Focus'ing-Coil Current (De)oo. 

Spot Pos i t i on 

-10% to -28% of EC2 
-15 to +10 

['II'EC3 /4000 x 96J ± 15% 

1/./1 

Examples of Use of Design Ranges: 

For uLtor voltage of 
and grid-No.2 voltaf' of 

rid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused ·Spot . • . . • . 

Focusing-Coil Current (DC) .• 

Maximum Circuit Values: 

-25 to -70 -25 to -70 
82 to 110 91 to 123 

volts 
JLilmp 

ma 

voLts 
voLts 

volts 
rna 

Grid-No.l-Circuit Resistance. 1.5 max. megohms 

SPECIAL PERFORMANCE DATA 

Line Width: 
or Ul tor Vol tage of 4000 Vol ts 

For Ultor Voltage of 5000 Volts 
0.010 max." 
0.009 max." 

inch 
inch 

Ii Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than .000 volts. 

00 For specimen focusing coil similar to JETEC Focusing Coil NO.l06 
positioned wit"h afr gap' toward "faceplate and ccnter line of air gap 
2-3'." from Reference Line (3ee Di.ensiona.l Out HneJ and ultor current 
of 200 microamperes. 

II With the tube shielded from extraneous fields. the center of the 
undeflected, unfocused, low-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.) '1oHs, ultor current of 
200 microamperes, grid-No.2 voltage of 250 volts. and a 1&9-1 ine raster. 
Raster width is adjusted to 11.1J cm and focusing-coil current is 
adjusted togive sharpest focus at center of tube face. Raster height 
is contracted until Individual scanning lines are iust barely distln-

~~~~~~b~:'i 9h~i~~a~~dr~~ ~St et:erecSeS;tde~15i ~:eo~u~;~e~Ub~' ,!~: ~i~~~:~t~~ t 
the number of scanning lines <_9). 

10-56 
TIllE DIVISION 

TENTATIVE DATA 
IADIO CO''<)IATION Of AMUICA, HAttlSON, NEW JUSEY 
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5FPI5-A 

OSCILLOGRAPH TUBE 

1.37!>"±.o!>!>" 

13/ 8 
t3116' 

I~---l"t .-

\ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC NR JI-22 
(NOTE I) 

MEDIUM-SHELL 
OCTAL 8-PIN BASE 

JETEC NR B8-11 
(NOTE 3) 

92CS- 900lRI 

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 IMEASURED ABOUT THE TUBE 
AXISI 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 11 - • 000" I. D. AND 2" LONG Will REST 
ON BULB CONE. 

NOTE 3: CENTER LI NE OF BULB WILL NOT DEV I ATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF THE BOTTOM OF THE BASE. 

10-56 
TUllE DIVISION 

CE-9001Rl 
IADIO COII'OITATION OF AMUICA.. HAIiISON, NfW JEl5n 
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AVERAGE GRID-DRIVE CHARACTERISTIC 

'" ... 
II: ... 
Q. 

~ 

~ 

Ef"- 6.3 VOLTS 
UL TOR VOLTS = 4000 - 8000 
GRID N"I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 

60 

50 

400 

0 

?J 
" Ul 

'-' 
::> 

0/ 

ii 

" 

~ 300 

~ 

II: 
0 

~ 
::> 

200 

100 

o 10 20 30 40 
PEAK GRID-N"I DRIVE FROM SPOT CUTOFF-VOLTS 

TUBE DIVISION 92CM-9002 
IADIO COlrolATlON OF AMEiICA, HA"ISON. NEW JfUn 
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PROJECTION KINESCOPE 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

General: 
Heater. for Unipotential Cathode: 

Voltage. • • • • • •• 6.;3 •••••• ac or de volts 
Current. • • • • • • •• 0.6 •••••••• amp 

Direct Interelectrode Capacitances (Approx.): 
Gri d No.1 to All Other El ect rodes. • •• 7.5 }J#'f 
Cathode to All Other El eetrodes. • • •• 5.0.. }J#'f 

External Conductive Coating to Anode No.2 {i~~ ~~~: ::~ 
Phosphor (For Curves. see front of this Section) • •• No.4 

Fl uorescenee and Phosphorescence Wh.ite 
Persistence of Phosphorescence Medium 

Focusing Method. • • • • • Electrostatic 
Deflect ion Method. • • • • • • •• Magnet ic 
Def.lection Angle (Approx.) • • • 500 

Overall Length. • • • • • • • • 11~;3/4" ± ;3/8" 
Greatest Di ameter of Bulb. • ... 5" ± 1/8" 
Minimum Useful Screen Diameter. • • • • 4-1/2" 
Minimum Optical-Qual ity-Circle Diameter. 4-1/4" 
Mount i ng Pos i t ion.. •••••• • • Any 
Cap. • • • • : • •• ••••••• Recessed Small Cav i ty 
Base. • • • • • • • • • • • •• Sma I l--Shel I Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW. • ••••• 12C 

Pin 1-Heater $7 
Pin 2- Grid No.1 
Pi n 6 - Anode No.1 _:? 
Pi n 7 - Internal Con.- P ---

Pin 10- Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

Do Not Use I 
Cap - Anode No.2 

I 

Maximum Retings. Design-Center Values: 

ANODE-No.2 VOLTAGE • • • • • • • . • • 
ANODE-No.1 VOLTAGE •••••••••• 
GRI [}-No. 2 VOLTAGE ••••.•••••• 
GRI[}-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value ••••• 
Positive bias value ••••••••• 
Pos i t i ve peak val ue. • • • • • • • • 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment wann-up period not 
exceeding 15 seconds ••• 

After equipment wann-up period ••• 
Heater positive with respect to cathode 

Typical Operation: 

Anode-No.2 Voltage' •• 
Anode-No.1 Voltage for Focus 

27000 max. volts 
6000 max. volts 
;350 max. volts 

150 max. volts 
o max. vol ts ~ 
2 max. volts ... 

410 max. volts 4-

175 max. volts 4-

10 max. volts 

27000 .vol ts 

when anode-No.2 current is 2001'3. 4;320 to 5400 volts ... 
* See ne)(t page. +- Indicates a change. 

MAR. 15. 1948 1UIE DEPARTMENT DATA 
IACUO COIPORATION 0' AMEIICA, HAlIISON. NEW JElSEY 
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5TP4 

PROJECTION KINESCOPE 

Grid-No.2 Voltage·· ••••••••• 
• Grid-No. 1 Voltage for Visual Cutoff 0 

Anode-No.2 Current ••• 
• Max. Anode-No.1 Current; •• 

Max. Grid-No.2 Current ••• 

Maxillum Circuit Values: 
Grid-No.l-Circuit Resistance 

• Mlnillull Circuit Values: 

200 • 
-42 to -98 

200 
65 

±15 • 

volts 
volts 

,.a 
,.a 
,.a 

1.5 max. megohms 

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.l-Circuit Resistance 180 min. ohms 
Grid-No.2-Circuit Resistance. 390 min. ohms 
Anode-No. l-Ci rcuit Resistance. 6800 min. ohms 
Anode-No.2-Circuit Resistance. 30000 min. ohms 

The resistors used should be capable of withsta~ding the volt­
ages i nvo I ved. 

COIIponents: 
.oefl ect i on Yoke. • • • • • • • • • • 
'Hori lontal Output Transformer (for 

use with two 6BG6-G's). 
Vertical Output Transformer ••••• 

RCA Type No.201D2 

RCA Type No.211T2 
RCA Type No.204T2 

,. Brill ianee and definition decrease with decreasing anode voltages. In 
general. anode NO.2 vol tage shoul d not be 1 ess than 20000 vol ts. 

*. Subject to vari at ion of t.ll-Ol if it is desi red to operate any tube at 
a grid-llo. 1 cutoff bias of -70 volts. 

e Visual extinction of' undeflected focused spot . 

..... Indlcates a Change. 

MAR. 15, 1948 
lUIE DEPARTMENT DATA 

IAD10 COIPOIATION ()II AMEIiCA. MAlliSON. NEW JIISty 
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PROJECTION KINESCOPE 

EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 4) 

SEE NOTE 

82CM-6656R2 

SMALL-SHELL 
DUOOECAL 

7-PIN BASE 

NOTE I: THE PLANE THRCUGH THE TUBE AXIS AND VACANT PIN PC­
SITICN No.3 MAY VARY FRCMTHEPLANE THRCUGH THE TUBE AXIS 
AND ANCDE-No.2 TERMINAL BY AN ANGULAR TCLERANCE IMEASURED 
ABCUT THE TUBE AXISI CF 10.°. ANCDE-No.2 TERMINAL IS CN 
SAME SIDE AS VACANT PIN PCSITICN.NO.3. 

laTE 2: REFERENCE LINE IS DETERMINEDBY PCSITICN WHERE HINGED 
GAUGE 1.50.0." + .()'C3" - .000" 1.0. AND 2" LONG WILL REST 
CN BULB CCNE. 

laTE 3: SOCKET FOR THIS BASE SHCULD NOT BE RIGIDLY MOUNTED; 
IT SHCULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY . 

• OTE ~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAR. 15. 1948 1UIE DEPARTMENT CE-6656R2 
IADIO COIPORAtlON Of AMEIICA. HAIIISON. NlW JUSfY 
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AVERAGE CHARACTERISTICS 

Ef= 11.3 VOL.TS 
ANODE-N!! 2 VOL.TS ~ 27000 
ANODE-N! I VOL.TS ADJUSTED TO GIVE FOCUS 
GRID - N!! 2 VOL. TS = 200 

. GRID-N2 I BIASED TO CUTOFF 

RASTER SIZE =3".4" 

1400 

1200 

:3 
II: 
III 
CI. 

~IOOO 

~ 
u 
~ 

I 
~ 

~800 
II: 
II: 
~ 
U 

01 
Z 
I 

~800 
< 
I!i 
N .. 
~400 
III 

8 
z 
< 

200 

o 20 40 60 

PEAK GRID-N-I SIGNAL. VOL.TS 

1UIIE DEPARTMENT 
IADIO COIlfOIA1tON 011 AMIIIttA. HAlllfION, NtW IRIIY' 
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~ 
2500111 
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1000 
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o 
80 

:z: 
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:; 
:z: 
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i 

92CM-1I870 
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SUPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage. • • • • • •• 6.3 ± 10% •••• ac or dc volts 
Current. • • . • • •• 0.6....... • amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 8.0 ~f 

~f 

~f 
~f 

~f 
~f 
~f 

DJ1 to DJ2 • . . • • . 2.5 

DJ3 to DJ4 • • • • . • 2.5 
DJ1 to All Other El ect rodes. 11. 0 
DJ2 to All Other Electrodes. 8.0 
DJ3 to All Other Electrodes. 7.0 
DJ4 to All Other Electrodes. . . . . .. 8.0 

PhospMor (For Curves, see front of this Section) 
Fl uorescence • 

No.1 
Green 

Medium 
El ect rostat i c 

Pers i stence •.• 
Focus i ng Method. • 
Deflection Method. 
Overall Length .. . .• 
Greatest Diameter of Bulb. 
Minimum Useful Screen Diameter 
Mount i n9 Pos it ion. . 
Base ••••••.• 

Electrostatic 
14-3/4" ± 3/8" 
5-1/4" ± 3/32" 

4-112" 
. . • . . • . . • •• Any 

Small-Shell Duodecal 12-Pin 
Basing Designation for 
Pi n 1 - Heater 

BOTTOM V I EW • • . . • •• 12E 

Pin 2-Grid ~!0.1 

Pi n 3 - Cathode 
Pin 4-Anode No.1 
Pi n 5 - I nternal Con. 

Do Not Use 
Pi n 6 - Defl ect i ng 

Electrode DJ3 
Pin 7-Deflectiny 

Electrode DJ4 

Pin 8 - Anode No.2, 
Grid No.2 

Pin 9 -Deflecting 
Elect rode DJ2 

Pi n 10- Defl ect i ny 
Electrode DJ1 

Pi n 11- I ntprnal Con. 
Do Not Use 

Pi n 12- Heater 

DJ 1 and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With OJ I positive with respect to DJ2, the spot is de­

flected toward pin 4. With DJ3 positive with respect to 

DJ41 the spot is deflected toward pin I. 

The angle between the trace produced by OJ I and DJ2 and 

its intersection with the plane through the tube axis and 
pi n I does not exceed 10 0 . 

The ang I e between the trace prod uced by OJ 3 and OJ 4 and 

the trace produced by OJ I and' DJ 2 is 900 ± 30. 

DEC. 20, 1946 TUIE DEPARTMENT TENTATIVE DATA 
IADIO CotltORATrON Of AMeRICA, HAIiISON, NIEW JERSEY 
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SUPI 

-OSCILLOGRAPH TUBE 

Maximum Ratings, Desien-Center VaLues: 

ANODE-No.2· VOLTAGE •••.••••• 
ANODE-No.1 VOLTAGE •••.••.••• 
GR I (}-No. 1 I CONTRoL ELECTRODE) VOLTAGE: 

Negative bias value •..•...•. 
Positive bias value .•....... 
Peak positive value .•...••.. 

PEAK VOLTAGE BETWEEN ANODE No.-2 
AND ANY DEFLECT I NG ELECTRODE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

2500 max, volts 
1000 max. va lt s 

200 max. volts 
o max. volts 
2 max .. volts 

500 max. volts 

125 max. - volts 
125 max. volts 

For any anode-No.2 voLtage 

Anode-No.1 Vol tage .•• 
Max. Grid-No.1 Voltage 

(Eb 2 J bet~een 1000· and 2500 voLts 

17% to 32% of Eb2 va It, 

for Visual Cutoff 
Anode-No.1 Current for 

Any Ope rat i ng Cond i t ion 
Deflection Factors: 

DJ1 & DJ2 ..• 
DJ3 & DJ4 ..•..• 

-15 to +10 microam~ 

28 to 38.5 v dcl i n.1 kv ofEb 
23 to 31 v dcl i n./kv ofEb 

Examples of Use of Design Ranges: 

For anode-No.2 voLtages oj 

Anode-No.1 Voltage . • . 
Max. Grid-No.1 Voltage 

for Visual Cutoff 
Deflection Factors: 

DJl & DJ2 ..•••. 
DJ3 & DJ4 • • • • . • 

MaxiNu. Circuit Values: 

170 - 320 

-45 

28 - 38. 5 
23 - 31 

Grid-No. i-Circuit Resistance 
Resistance in Any Deflecting 

Electrode CircuitD 

Recommended minimum value. 

~ volt 

340 - 640 vol t 

-90 vol t 

56-77 volts dc/in. 
46 - 62 va Its dcl in. 

1. 5 max. mego hm 

5.0 max. megohm 

D ~! !~p~~;f~~~~~deqtu~a,t. the deflecting-electro'de-circuit resistances I 

• 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 
IADIO COIPOIATION Of AMEilCA. HA •• ISON, NEW JElSEY 
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5UPI 
OSCILLOGRAPH TUBE 

TYPICAL CIRCUIT 

2400V 

HIGH 
VOLTAGE 

AC 
SUPPLY 

I:(V Rf>r-R_5~' ______ -<~_r= 
DC Re 

.. ..-_--.-6---'~C3 
GRID MODULATION 

INPUT 

,Rl R2: 2.5 Megohms, 0.5 Watt 
R,: 6 Megohms, .3 Watts 
RJI.; 2-Megohm pote.nt iorneter 

"Rs: 1 Mego"m, 0.5 Watt 
R6: D.S-Megohm Potent iometer 
1l7: C.S-Megohm, 0.5 watt 
R8:· Not less than 2000 Ohms per 

volt of positlve signal 
R9: 5-Megohms. 0.5 Watt 

HEATER 
SUPPLy 

92CM-f>619 

RIO -R11. !lI2 -R13: Dual Poten­
tiometers. RIO. RII. R1Z. R1.3: 

0.5 Megohm 
RI" illS R16 Rl7: 2.2 Megohms, 

0.5 Watt 
Cl: 0.1 JJ.f. 2500 Volts 
C2: 1 JA.f •• 200 Volts 
C): 0.0001 JJ.f. 2500 Volts 
C. C5 C6 C7: 0.1 IJ.f. 600 Volts 

The license extended to the I?urchaser of tubes appears in 
the License Not ice accompanying them. Informat ion contain­
ed herein is furnished without assuming any obligations. 

DEC. 20. 1946 TUBE DEPARTMENT 
RADIO CORPOIATloN OF AMEiICA, HAlliSON. NEW JElSEY 

CE-6819 
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SUPI 

OSCILLOGRAPH TUBE 

SMALL-SHELL 
DUD DECAL 

12-PIN BASE 

(NOTE 1)-........::! 
___ ::::r--.:-1---1-

tOF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION FROM 

THE PERPEIID ICUlAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE I: . HilS BASE MAY BE SUPERSEDED BY AN ALTERNATE BASE 

WHICH WILL FIT THE SAME SOCKET BUT WHICH WILL HAVE A FLARED 

SHELL INDICATED BY THE DASHED LINES AND DIMENSIONED APPROXI­

MATE LY AS FOllOWS; 

As 1.85" MAX •• 9=0.500", C=O.200· MIN •• 0=0.925", 

92CM-6763 

DEC. 20. 1946 lUIE DEPARTMENT CE-6763 
IADIO CO.POtATION Of AMIlICA. HAIIISON. NEW JElSEY 
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AVERAGE CHARACTERISTICS 

E.,,=6.3 VOLTS 

ANODE-NI! I VOLTS ADJUSTED 
FOR FOCUS 

II) 

(J') 

'" Z 
~ 

J: 

100 

80 

~ 60 
CD 

'" Z 

-' 

'" > 40 

~ 
-' 

'" II: 

20 

1000 

NOV. 7,1946 

ISOO 2000 
ANODE-N" 2 VOLTS 

TUBE DEPARTMENT 
tADIO COIPOIATION OF AMnICA. HAUISON, NEW JEISIV 

2500 

92CM-6808 
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III ... 2.5 
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~ 
SUPI 

CHARACTERISTICS 

. Ef'=6.3 VOLTS 
ANODE-NR I VOLTS ADJUSTED 

FOR FOCUS 

CRID-NRI VOLTS =0 
---TYPICAL FLUORESCENT­

SCREEN CURRENT 
(SEE TEXT) 

1000 1500 2000 
ANODE-NR 2 VOLTS 

OCT.21,1949 TUBE DEPARTMENT 
IADIO COIfOIATION Of AMElICA, HAIIIISON, NEW JEISE'I' 
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AVERAGE CHARACTERISTICS 

Eof' - 6.3 VOLTS 
ANODE-N91 VOLTS ADJUSTED FOR FOCUS 
ANODE-NII2 VOL TS=2000 

ANODE-N22 CURRENT 
- - - FLUORESCENT-SCREEN CURRENT (SEE TEXT) 

2000 

1600 

<II 
w 
a: 
w 
IL 
:::!i1200 
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a: 
u 
:::!i 

'" 01 
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~ SOO 
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NOV. 11,11146 

-40 -20 
GRID-Nil I VOLTS 

rulE DEPARTMENT 
l:&.oTo COIPOIATION OF AMElICA. HAlilSON. NlW JEISE'i' 
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SUP7 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5UP7 is the same as the 5UP1, except that it has 
a screen of the green ish-yellow, I ong-pers i stence type, 
designated P7. Persistence of useable brightness can 
be obtained with an anode-No.2 voltage of as low as 
1500 va Its. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as well as PERSISTENCE CURVES of BUILDUP and DECAY 

for the P7 PHOSPHOR are shown at the beg i nn i ng 
of this section 

DEC. 20, 1946 TUIE DEPARTMENT TENTATIVE DATA 
IADIO COl POtATION 0' AMEiICA. HAIIISON, NEW JUSEY 



~ 
SUP II 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5UP11 is the same as the 5UP1, except that it has 
a screen of the short-pers i stence, b 1 ue-fl uorescence 
type designated Pll. Its highly actinic fluorescent 
spot of unusual 1 y high bri ghtness makes the 5UP11 par­
ticularly useful for photographic recording. Because 
its improved phosphor has except ional brightness for 
a blue screen, the 5UPll 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 Pl1 PHOSPHOR is shown 

at the beginning of this section 

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AME'RICA. HARRISON. NEW JERSEY 
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TRANSCRIBER KINESCOPE 
ELECTROSTATIC FOCUS 

General: 

~eater, for Unipotential Cathode: 
Voltage. • • • • • • • 6.3. 
Current. • • • • • • • • • 0.6 • 

MAGNETIC DEFLECTION 

• ac or dc volts 
amp 

pi rect Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 7.5 •• w-f 
Cathode to All Other El ect rodes. • 5 ., w-f 

External Conduct i ve Coat i ng to Anode No.2 {SOO ma~. w-f 
100 mi n. w-f 

!Phosphor (For Curves,see front of thi s Sect ion). P11 
Fl uo rescence • • • • • • Bl ue 
Persi stence. • • • • • • Short 

Focus i ng Method. • • • • • El ect rostat i c 
Defl ect ion Method. • • • • Magnet i c 
Deflection Angle (Approx.) SOO 
pverall Length. • • • • • • • 11-7/16" ± 3/8" 
~reatest Diameter of Bul b. • • 5" ± 118" 
~inimum Useful Screen Diameter 4-114" 
~aster Size (Approx.). • • • • 2-112" x 3-3/8" 
~ount i ng Pos i t ion. • • • • • • • •• Any 

ap. • • • • • • • • •• Recessed Small Cav i ty 
Base. • • • • • • • • • •• Small-Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW. • •••• , 12C 

Pin 1 Heater w7 Pin 10-Grid No.2 
Pin 2=Grid No.1 Pin ll-Cathode 
Pin 6-Anode No.1 ::: Pin 12-Heater 
Pin 7-lnternal Con.- -::_ 0 Cap -Anode No.2 

Do Not Use 
2 II 

I 2 

Maximum Ratings, Desifn-Center Values: 

ANODE-No.2 VOLTAGE •• 
ANODE-No.1 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 wanm-up period not 
exceeding 15 seconds ••• 

After equipment wanm-up period •••• 
Heater positive with respect to cathode. 

Typical Operation: 

Anode-No.2 Voltage'. 

*: See next page. 

FEB. 1, 1949 JU8E DEPARTMENT 

27000 max. volts 
6000 max. volts 
350 max. volts 

lSO max. volts 
o max. volts 
2 max. volts 

410 max. volts 
125 max. volts 
125 max. volts 

27000 volts 

TENTATIVE DATA 
1.\1)10 COIPOtATION 0' AMElICA. HAIIISON, NEW JEIHY 



~ 
5WPII 

TRANSCRIBER KINESCOPE 

Anode-No.1 Voltage Range for 
Anode-No.2 Current of 20 ~p. 

rid-No.2 Voltage" •••••••• 
rid-No.1 Voltage forVisual Cutoff 

Anode-No.2 Current ••• 
ax. Anode-No.1 Current. 
rid-No.2 Current Range. 

4200 

-42 

-15 

to 5400 
200 
to -98 
20 
25 
to +15 

volts 
volts 
volts 
~p 

~p 

~p 

axi.u. Circuit Values: 

rid-No.l-Circuit Resistance 1.5 max. megohms 

inimum Circuit Values: 
hen the output capacitor of the power supply is capable of 

storing more than 250 microcoulombs, and when the inherent regu­
I at i on of the power supply penni ts the instantaneous short­
circuit current to exceed 1 ampere, the effective resistance 
inc i rcu i t between i nd icated el ect rode and the output capac i tor 
should be as follows: 
rid-No.1-Circuit Resistance. 180 min. 
rid-No.2-Circuit Resistance. 390 min. 

Anode-No.l-Circuit Resistance. 6800 min. 
Anode-No.2-Circuit Resistance. 30000 min. 
he resistors used should be capable of withstanding the 
ges involved. 

COtIponenh: 

ohms 
ohms 
ohms 
ohms 

volt-

Deflecting Yoke •••••••••••• 
Hor. Deflection Output Transfonner: 

RCA Type No. 201011 

for use with 6AS7-G booster scanni"g tu be 

and separate nigh-voltage supply • 

Forusewltn single high-voltage tripler 

supply employing, lB3-GT/a016·s. 

Ver. Deflection Output Transfonner • 

RCA Type No. 204T1 

RCA Type No. 211T2 
RCA Type No. 204T2 

* Brilliance and definition decrease with decreasing anode voltages. In 
general. anode-No.2 voltage should not be less than 15000 yolts • 

•• Subject variation ot :t. '01 when grid-No.1 voltage cutoff is desired at 
-70 vol ts. 

OPERATING NOTES 
Soft x-rays are produced when the 5IWII 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 precaut ion should be considered in equip­

ment des i gn. 

Reso I ut ion of better then 100 lines at the center of the re­

produced picture can be produced by the 5IW II. To ut iii ze suc h 

resolution capabi I ity in th" horizontal direction with the 

standard scanning rate of 525 I ines, it is necessary to use a 
video amplifier having a band-width of at least 10 megacycles. 

FEB. 1, 1949 
TUBE DEPARTMENT TENTATIVE DATA 1 

IMIO COIPOIATION O. AMEIICA, HAIIISON, NEW JEISEY 
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5WPII ~ 

TRANSCRIBER KINESCOPE 

The screen of the 5WPII has highly actinic blue radiation, and 

is part i cu I ar Iy effect i ve for photography. The pres i stence of 

the radiation is sufficiently short to prevent IIcarry over" 
from one frame to the next. The pers istence is dependent to 

some extent on the current density in the focused spot, and 
decreases with current density. 

Operationofthe 5WPII results in gradual browning Of tne face. 

The rate of browning increases markedlywith increase in anode­

No.2 voltage, is proportional to beam current, and is inversely 

proportional tothe scanned area. Thebrowning is most notice­
able during initial operation; thereafter, a gradual increase 

in the amount of browning wit I be observed during the life of 
the tube. 

OUTLINE DIMENSIONS for the 5WPll are the same 
as those for the 5WP15 

FEB. 1, 1949 TUIE DEPARTMENT TENTATIVE DATA 2 
IADIO COIPOIATION Of AMERICA, HAIIISON. NEW JI!ISIY 
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5WPII 

AVERAGE CHARACTERISTICS 

EF = 8.3 VOLTS 
ANODE -N" 2 VOL TS= 27000 
ANQOE-NA I VOLTS ADJUSTED TO GIVE fOCUS 
GR ID-N" 2 VOLTS = 200 
RASTER SIZE: 2!{X 3 ~; 

OCTOBER 28,1948 TUBE DEPARTM£NT 
RADIO COIPOIATION Of AMnICA. HAlIISON, NEW JlnEY 
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92CM-710ll 
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5WPI5 ~ 
FLYING-SPOT CATHODE-RAY TUBE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
For use in FLying-~ot Video-SignAL GenerAtors 

General: 
Heater. for Unipotential Cathode: 

Vol tage. . • • . . •. 6.3 
Current. • • • • • • •• 0.6 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 
Cathode to All Other Electrodes •. 

External Conductive Coating to Anode No.2. 

Phosphor •...•••• 
FI uorescence: 

Visible Radiation •• 
Invisible Radiation. 

Phospho rescence: 

ac or dc volts 
amp 

7.5 IJ#.f 
· 5.. IJ#.f 

{ 500 max. IJ#.f 
· 100 min. IJ#.f 
• . . .. No.15 

• . • BI ue-Green 
Near Ultraviolet 

Pers i stence of Vis i b Ie Rad i at ion • • • Very Short 
Persistence of Invisible Radiation Extremely Short 

Focusing Method. . • . • • Electrostatic 
Defl ect i on Method. • • • • . • • • • Magnet i c 
Deflection Angle (Approx.) . • ••••. 500 

Overall Length. . . . . . • 11-7/16" ± 3/8" 
Greatest Di ameter of Bulb. • • 5" ± 1/8" 
Minimum Useful Screen Diameter. • • • . • 4-114" 
Minimum Inside Diameter of Deflecting Coil 1.505" 
Mounting Position.. •••• • • . . • • • . Any 
Cap. • • • • • • .• •• • • • . . Recessed Small Cavity 
Base . • . • . • • • Small-She II Duodeca 1 7-P i n 

Basing Designation for BOTTOM VIEW. . •.••• 12C 

Pin 1-Heater ~7 Pin to-Grid No.2 
Pin 2-Grid No.1 Pin 11-Cathode 
Pin 6-Anode No.1 --
Pin 7- Internal Con.- -::: Pin 12- Heater 

Do Not Use 2 I Cap - Anode No.2 
I 

Maximum Ratings. Design-Center VALues: 

ANODE-No.2 VOLTAGE •• 
ANODE-No.1 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 wanm-up period not 
exceeding 15 seconds ••• 

After equipment wanm-up period •••• 
Heater positive with respect to cathode. 

JUNE 15. 1948 TUIE DEPARTMENT 

27000 max. volts 
6000 max. volts 
350 max. volts 

150 max. volts 
o mal!. volts 
2 max. volts 

410 max. volts 
125 max. volts 
125 max. volts 

TENTATIVE DATA 
IADIO COl POtATION 0' AMlllCA, HAllllON, NEW JElHY 
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~ 5WPI5 
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FLYING-SPOT CATHODE-RAY TUBE 

Typical Operation: 

Anode-No,2 Vo 1 tage·. • • • • • • • 
Anode-No.1 Voltage Range for 

Anode-No.2 Current of 150 ~p. 
Grid-No.2 Voltage·· ••••••••• 
Grid-No.1 Voltage for Visual Cutoff 0 

Anode-No.2 Current ••• 
Max.Anode-No.l Current ••• 
Grid-No.2 Current Range ••• 

Maxlau. Circuit Valuel: 
Grid-No.1-Circuit Resistance 

Miniaua Circuit Values: 

20000 volts 

3000 to 3800 volts 
200 volts 

-42 to -98 volts 
150 ~P 
200 ~p 

-15 to +15 I£BIIIP 

1.5 max. megohms 

When the output capac i tor of the power supply is capable of 
storing more than 250 microcoulombs. and when the inherent 
regulation of the power supply pennitsthe instantaneous short­
circuit current to exceed 1 ampere. the effective resistance 
inc i rcui t between i nd i cated el ectrode and the output capac i tor 
should be as follows: 

Grid-No.l-Circuit Resistance. 180 min. ohms 
Grid-No.2-Circuit Resistance. 390 min. ohms 
Anode-No.1-Circuit Resistance. 6800 min. ohms 
Anode-No.2-Circuit Resistance. 30000 min. ohms 

The resistors used should be capable of withstanding the volt­
ages i nvo 1 ved. 

COIIponents: 
Oefl ect ing Yoke. • • • • • • • • • • •• RCA Type ~. 201011 

•• rlll iane. and detlnltion decrease with decreasing anode voltages. In 
general, anQd~lIo. 2 vol tage shoul d not be 1 ess than 15000 vol ts • 

•• Subject to variation of' :t "0' when grid-MO. 1 yoltage cutoff is desi red 
at -70 vol ts. 

o Visual extinction of undef'ected focused spot. 

OPERATING NOTES 

Sott I-ra7S are produced when the 6WP16 Is operated with an 
anode-No.2 yoltase aboYe approzlmato17 20000 volts. Theal 
ra7a can constitute a health hazard unl •• s the tube Is ade­
quate17 shielded. Relatlve17 simple shielding should prove 
adequate. but the need tor thIs precaution should be con­
sidered In equipment design. 

Resolutlon or better than 700 11ne. at the center or the re­
produced picture can be produced b7 tbe 6WP16. To utilize 
sucb resolution capablllt7 In tbe horizontal direction wltb 
tbe standard scanning rate or 626 line •• It Is neces.ar7 to 
uae a video amplltler bavlng a band-wldtb ot at least 10 
.lgac7c18s. 

Tbl b'iuo-Ireen radlatlon deca7s b7Perbo11ca1l7 to about 30 
per cent ot Its Inltlal value In 1.6 microseconds. The ultra-

JUNE 15. 1948 TIllE DEPARTMENT 
TENTATIVE DATA 

1"010 COIPOtATlON Of AMEIICA. HAI'ISON, NEW JlISEY 
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FL YING- SPOT CATHODE-RAY TUBE 

VIolet radIatIon has an equivalent exponential decay with a 
time constant less than 0.06 mIcrosecond. The frequency re­
sponse or the ultravIolet racUation Is substantIally constant 
tor a range at 3 megacycles and then decreases ezponentlally 
toward zero at approxImately 100 megacycles. 

The P15 screen Is more sensItIve to heat than other standard. 
types or phosphors. It shows a decrease In eftlclency with 
Increase In temperature. use or torced aIr trom a small 
blower directed agaInst the race or the tube IS, therefore, 
suggested to counteract the heating ettect or the electron 
beam when optImum effIcIency or the screen Is desired at 
maxImum anode-No.2 current. 

OperatIon or the 5WP16 results In gra~ual brownIng or the 
race. The rate at browning Increases markedly wI th Increas.1 
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: thereatter, a 
gradual Increase In the amount ot brownIng wIll be observed 
~Uring the lIre or the tube. 

BLOCK DIAGRAM OF FLYING-SPOT VIDEO SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 

TO LINE 
AMPLIFIER 

Devices and arrangements shown or described herein may 
use patents 01' RCA or others. In1'ormation contained 
herein is furnished without responsibil ity by RCA for 
its use and without prejudice to RCA'S patent rights. 

JUNE 15. 1948 TUBE DEPARTMENT 
IADIO COIPOIATION Of AMEiICA, HAIIiSON, NEW JElSEY 

92CS-0919 
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FL Y'ING-SPOT CATHODE-RAY TUBE 

3 IS/IS" '. 25° 

i 31jEi' '~ 
~

XTERNA~ ANODE-N92 
INSULATING RECESSED SMALL 

COATING '" CAVITY CAP 
~~~~/. (NOTE 1) 

2"i ~·DIA. r "~REfERENCE 
LINE 

4" (NOTE 2) 

i 3/1; 

EXTERNAL-'­
CONOUCTIVE L 

COATING 
(NOTE 3) 

92CM-S918 

EffECTIVE 
CENTER Of 
DEfLECTION 

SMALL-SHELL 
DUOOECAL 

7-PIN BASE 

MOTE I: THE PLANE THROUGH THE TUBE AXI S AND VACANT PIN PO­
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AX I S AND ANODE-No.2 TERM I NAL BY AN ANGULAR TOLERANCE 
IMEASURED ABOUT THE TUBE AXISI OF 10°. ANODE-No.2 
TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION No.3. 

MOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" AND 2" LONG WILL 
REST ON BULB CONE. 

MOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

"OTE ~: 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. 

JUNE 15. 1948 lUll DEPARTMENT 
CE-6918 

IADIO COIPOIATION 0' AMI_ICA, HAlliSON, NfW JIISIY 



I!! 
Z 
::l 

~ 
-< 
a: 
~ 

iii 
II: 
-< 
I 

~ 
::l 
IL 
~ 
::l 
0 
~ 

'" J 
0 

~ 
a: 
~ 
::l 

~ 
5WPI5 

AVERAGE CHARACl'ERISl'ICS 

E, =6.3 VOLTS 

ANODE-N.I!2 VOLTS =20000 

ANODE - N.I! I VOL TS ADJUSTED TO GIVE FOCUS 

GRID-N.!!. 2 VOLTS = 200 

-50 -40 -30 -20 -10 
GRID- N.!!.I VOLTS 

DEC.S,1947 TUBE DEPARTMENT 
IADIO COIPOIATlON 0' AMEIICA. HAIIISON. NEW JRSEY 
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SWPIS 

AVERAGE CHARACTERISTICS 

Ef'=8.3 VOLTS 

ANODE-NII2 VOLTS =27000 

ANODE - Nil I VOLTS ADJUSTED TO FOCUS 
GRID-NII2 VOLTS = 200 

-40 -30 -20 
GRID-NSI VOLTS 

DEC.8J947 TUBE DEPARTMENT 
IADIO COIPOlATION OF AMERICA. HAdISON. NEW IEIIIY 
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5~6 ~~(p 
FLYING-SPOT CATHODE-RAY TUBE ~ 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
For use in Flying-Spot Video-Signal .Generators 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . . • . . •• 6.3 
Current. • • . • • • .. 0.6 

irect Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 
Cathode to All Other Electrodes .. 

External Conductive Coating to Anode 

ac or dc volts 
amp 

S I"!J.f 

5 .. ILlLf 

J500 max. I"!J.f 

[100 min. ILlLf 

Phosohor (For Curves, see front of this Section) ..• No.16 
Fluorescence . . Vi 0 I et and Near-UI t rav i 0 let 
Phosohorescence. Violet and Near-Ultraviolet 

Persistence. . . . • . Extremely Short 
Focusing Method. • . . . . Electrostatic 
Deflect ion Method. • . . . Magnet ic 
Deflection Angle (Approx.) 400 

Overall Length. • . . . . 14-3/S" ± 3/S" 
Greatest Diameter of Bulb. 5" ± l/S" 
Mi n imum Useful Sc reen Di ameter 4-1/4" 
Mount i ng Pos i t ion. . . • . . . . . . . . . . . Any 
Cap. Recessed Small Cavity (JETEC No.Jl-21) 
Base. Small-Shell Duodecal 7-Pin (JETEC No.B7-51) 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.3 
Pin 7 - Internal Con.­

Do Not Use 
Pin 10-Grid No.2 

BOTTOM VI EW 

Pi n 11 - Cathode 
Pi n 12 - Heater 
Cap - Anode 
C - External 

Conduct ive 
Coating 

SOO<ET CONTACTS CffiRESPONDING TO VACANT 

PIN POSITIONS 3, 4, 5, B, & 9 SHOULD 

BE ROOVED 

Ratings, Design-Center Values: 

ANODE VOLTAGE ..• 
GRID-No.3 VOLTAGE ••• 

RID-No.2 VOLTAGE ... 
RID-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 
exceed i ng 15 seconds. . . 

After equipment warm-up period .... 
Heater positive with respect to cathode. 

MARCH 1. 1951 
TUBE DEPARTMENT 

27000 max. volts 
7000 max. volts 
350 max. volts 

150 max. volts 
o max. volts 
2 mal(. volts 

410 max. volts 
150 max. volts 
150 max. volts 

TENTATIVE DATA 
IADIO CORPORATION OF AMEiICA. HARRISON, NEW JElSEY 
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7 FLYING-SPOT CATHODE-RAY TUBE 

Typical Operation: 

Anode Voltage" . ...... 20000 27000 volts 
Grid-No.3 Voltage Range for 

Anode Current as Indicated 4700 ± 12% 6300 ± 12% volts 
Grid-No.2 Voltage"'. 200 200 volts 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spoto. -70 -70 volts 

Anode Cu rrent. ...... 25 15 !UlIIIP 
Max. Grid-No.3 Current for 

Anode Current as Indicated 75 25 !UlIIIP 
Grid-No.2 Current Range. -15 to +15 -15 to +15 !UlIIIP 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 1.5 max. megohms 

* Brilliance and definition decrease with decreasing anode voltage. In 
general. the anode voltage should not be less than 20000 volts. 

:~bl~~t a!~r!:~i ~~~~~f O!af u:O~f w~;~ ~~~ ~;~O.l voltage cutoff is des I red 

a Subject to variation of :t: .01 when grid-MO. 2 voltage is maintained at 
200 '101 ts. 

OPERATING NOTES 
I-Ray Warnin/f. X-ray radiation is produced at the face of 
the 5ZPI6 when it is operated at its normal anode voltage. 
These rays can constitute a health hazard unless the tube 

is adequately 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 I ines at the center of the 
reproduced picture canbe produced by the 5ZPI6 when it is 

operated with 27000 volts on the anode. At lower anode 
voltages, the resolution capabil ity decreases. To obtain 

high resolution in the horizontal direction, it isnecessary 

to use a video amp! ifier having a bandwidth of about 20 

megacyci es. 

The ult,.aviolet output of the 5ZP 16 is ali near funct ion of 

the anode current. 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 
TUBE DEPARTMENT 

TENTATIVE DATA 
IADIO COIPOIArlON 01' AMElitA. HAIllISON. NEW JEISEY 



5~6 ~~~ 
CATHODE-RAY TUBE ~ FLYING-SPOT 

ANODE 
RECESSED SMALL 
. CAVITY CAP 

~ .JETEC NR ..11-21 

r~~~~-~ (NOTE I) 

REFERENCE 
LINE 

(NOTE 2) 

SEE NOTE 4 

"2CM-~74 

NOTE I: THE PLANE THROUGH THE TUBE AXISANDVACANT PIN PO­
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE TERM I NAL 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 WITH 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~: ~OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 

MARCH 1. 1951 TU8E DEPARTMENT CE-7574 
IADIO COI'OIATION 0' AMeIICA. HAtIISON. NEW JElSEY 
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5ZPI6 

AVERAGE CHARACTERISTICS 

E of = 6.3 VOLTS 

ANODE VOLTS= 20000 
GRID-Nit 3 VOLTS ADJUSTED TO GIVE rocus 
GRID-N" 2 VOLTS = 200 

-70 -60 -50 -40 -30 -20 
GRID-N!! I VOLTS 

DEC. 26, 1950 TUBE DEPARTMENT 

-10 

'A010 CO.PO."T,ON Of AMi"eA. HAIRISON, NEW JElSEY 
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5ZPI6 

AVERAGE CHARACTERISTICS 

E f' = 6.3 VOLTS 

ANODE VOLTS = 27000 

-70 

GRID-Nil. 3 VOLTS ADJUSTED TO GIVE FOCUS 
GRID-Nil. 2 VOLTS = 200 

-60 -50 -40 30 -20 
GRID-Nil. I VOLTS 

DEC. 26, 1950 ruB£ DEPARTMENT 

-10 

RADIO CORPORATION Of AMEIlICA, HARltrSON. NEW JERtEY 
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7 BP7-A 

OSCILLOGRAPH TUBE 
MAGN ET I C FOCU 5 MAGNETIC DEFLECTION 

Genera I: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . .. 6.3 ...... ac or dc volts 
Cu rrent. . . . . . . .. 0.6 ...... amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes ..... . 8.5 !JIlf 

7 !JIlf 
5 !JIlf 
No.7 

Grid No.2 to All Other Electrodes ..... . 
Cathode to All Other EI ectrodes •...... 

Phosphor (For Curves, see front of this Section) 
Fluorescence ........ . 
Phosphorescence. • . . . • . . 
Persistence of Phosphorescence 

Focusing Method ..... . 
Deflection Method ..•..... 
Deflection Angle (Approx.) ..• 
Overall Length ........ . 
Greatest Diameter of Bulb .. . 
Maximum Useful Screen Diameter 
Mount i ng Pas it ion. 

. " BI ue 
Greenis~Yellow 

· . .• Long 
· . . Magnet i c 
· .. Magnet i c 

530 

1}-1/4" ± 3/8" 
7" ± 1/8" 

· . . .. 6 11 

. . . . . .. Any 
Cap. .. 
Base .... 

• . .. Recessed Small Ball 
Long Medium-Shell Octal 8-Pin 

BOnOM VIEW 

Pin 1- No 

$ 
Connection 

Pi n 2 - Heater 3 ::: 6 

Pin 3-Grid No.2 ---
Pi n 4 - No 2 7 

Connect i on 
I 6 

Pin 5-Grid No.1 

Maximum R~tings, Desirn-Center Values: 

ANODE- VOLTAGE . . . . 
GRID-No.2 VOLTAGE ... 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias valueD 
Positive peak value. 

PEAK GRID-No.1 DRIVE FROM CUTOFF 
PEAK HEATER-CATHODE VOLTAGE: 

Pin 

Pin 
Pin 

Cap 

6- No 
Connection 

7 - Cathode 
8 - Heater 

- Anode, 
Grid No.3 

8000 max. 
700 max. 

125 max. 
o max. 
2 max. 

65 max. 

volts 
volts 

volts 
volts 
volts 
volts 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

125 max. 
125 max. 

volts 
volts 

Typical Operation: 

Anode Voltage" ..•. 
Grid-No.2 Voltage .... 
Grid-No.1 Voltage RangeO 

Focusing-Coil Current~ . 
Spot Pas it ion. . . . . . 

_,0,*,0,.,#: See next page. 

JUNE 15, 1948 

4000 
250 

-25 to -70 
75 to 102 

/I 

TUBE DEPARTMENT 

7000 
250 

-25 to -70 
99 to 135 

volts 
volts 
volts 

ma 

TENTATIVE DATA 
IA010 CO.~.ATlON OF AMElLC .... HA •• ISON, NEW JElSn 



~ 
7BP7-A 

OSCILLOGRAPH TUBE 

Maxi.u. Circuit Values: 
Grid-No.l-Circuit Resistanee 1. 5 max. megohms 

Mlnl.u. Circuit Values: 
When the output capacitor of the power supply is capable of 
stori ng more than 250 mi crocoul ombs. and when the inherent 
regulationofthe power supply permits the instantaneous short­
c i rcu i t cu rrent to exceed 1 ampere. the effect i ve res i stance 
inc i rcu it between J nd i cated elect rode and the output capac i tor 
should be as follows: 

Grid-No. l-Ci rcuit Resistance 150 min. ohms 
Grid-No.2-Circuit Resistance 820 min. ohms 
Anode-Circuit Resistance. • 9100 min. ohms 

The resistors used should be capable of withstanding the volt­
ages i nvo 1 ved. 

CClllponents: 
RCA Focusing Coil. RCA Type No. 20201 

• Anode and grid NO." which are connected together witt'lin tube, 'are r ... 
tarred to here in 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 Yoltage. In 
general, the anode Yol tage shaul d not be 1 ISS ttla" 11000 vol t s. 

o For visual extinction of undeflected focused spot. 

• For JETEC Focusing coil NO.106, or equlvalen" with center line of air 
gap approximately 2-,',- from re'erencell ne (see outline Orawi "g), 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 1UIE DEPARTMENT TENTATIVE DATA 
IADIO CORPORATION OF AMEIICA, HAlIISON. NEW JIISIY 
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OSCILLOGRAPH TUBE 

r------ 7":1: \ls"------1 
SCREEN 

r-RADiUS ' 

1-= 3" MIN,I 

,- '24"R. 

5 3e," 
:I:~" 

REFERENCE 
LINE 

(NOTE 2) 

LANODE 
RECESSED 

SMALL BALL 
CAP 13~" 

(NOTE 1) :l:a.-& 

12 1YI; 
:I: 3;-8" 

10TE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.5 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXI S AND ANODE TERMI­

NAL BY AN ANGULAR TOLERANCE I MEASURED .ABOUT THE TUBE AXI SI 

OF 10°. ANODE TERMINAL ISON SAME SIDEOFTUBE AS PIN No.5. 

MOTE 2: REFERENCE LINE IS DETERMI NED BY PeSI TION WHERE GAUGE 

1.430" + .003" - .000" 1.0. AND 2" LONG WILL REST ON BULB 

CONE. 

10TE 3: tOF BULB WILL NOT DEVIATE MORE THAN ~ IN ANY DI­

RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

THE BOTTOM OF THE BASE. 

92CM - 6367R3 

JUNE 15. 1948 TUIE DEPARTMENT CE-6367R3 
IADIO CO.~.ATION 0' AM!lleA. HAlllSON, NEW JEllEY 



7BP7-A 

£.,=6.3 VOLTS 

GRID-N!!2 VOLTS =250 

MAR.22.1948 TIllE DEPARTMENT 
.... DIO COIPOIATION OF AMElICA, MAlliSON. NEW JIIIh' 
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1000 

800 
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92CM-6373RI 
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7CPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS, MAGNETIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage. • . • • • •• 6.3 ± 10% ••• ac or dc vol ts 
Current. • • . • • • .• 0.6 •..••.• amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes .... 8.0 
Cathode to All Other Electrodes. 6.5 

Phosphor (For Curves, see front of this Section) 
Fl uo rescence . . 

~~f 

~~f 
No.1 

Green 
.. Med i um Pers i stence ......... . 

Focusing Method .•.•••.•• 
Deflection Method .•.•.... 
Sol id Deflection Angle (Approx.) 
Overall Length ..•..... 
Greatest Diameter of Bul b •.. 
Minimum Useful Screen Diameter 
Cap ........ . 

El ectrostat ic 
• . • Magnet i c 
. . . .. 570 

13-7 116" ±3/8" 
. 7" ±1/8" 

. • 6-1/2" 
Recessed Small Ball 

Mount i ng Pos i t ion ... . . • • . • • . . . . Any 
Base ...•.••.•. Long Medium-Shell Octal 8-Pin 

Basing Designation for 
Pin i-No Connection 
Pin 2 - Anode No.1 

BOTTOM VIEW. . • . • • . 6AZ 

Pi n 3 - No Connect ion 
Pin 4 -Grid No.2 
Pin 5-Grid No.1 

Maximum Ratings. Design-Center 

ANODE-No.2 VOLTAGE 
ANODE-No.1 VOLTAGE 
GRID-No.2 VOLTAGE. 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 

PEAK HEATER-CATHODE VOLTAGE: 

Values: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical Operation: 

Anode-No.2 Voltage' •...••. 
Anode-No.1 Voltage for 

Focus at 75% of Grid-No.1 
Voltage for Cutoff 0 

Gr i d-No. 2 Voltage. • • . . • . • 
Grid-No.1 Vol tage for 

V i sua 1 Cutoff" 

'" 0 **. See next page. 

4000 

780 
250 

-45 

AUG. 15, 1946 TUBE DEPARTMENT 

P n 6 - Cathode 
P n 7 - Heater 
P n 8 -Heater 

Cap - Anode No.2 

8000 max. 
2400 max. 
300 max. 

125 max. 
2 max. 

125 max. 
125 max. 

7000 

1365 
250 

--45 

volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 

volts 
volt 

volt 

DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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7CPI 

OSCILLOGRAPH TUBE 

Brll1ianceanddef'inition decreasewithdecreasing anode-,.o.2 voltage. 
In general. the anode-No.2 voltage should not be less than q.OOO volts. 

Individual tubes may require between -,0'1 and+20'l oftnevalues shown 
with grid-No.1 voltages between zero and c:utaH. 

visual e)(tinction of' undef'lected focused spot. Supply should be ad­
justable to±SOS of Indicated value. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 1.5 max. megohms 

AUG. 15. 1946 TUIE DEPARTMENT DATA 
IADIO COIPOtA.TION OF AMEIICA, HAI'ISON, NEW JEISEY 
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7CPI 

OSCILLOGRAPH TUBE 

EFFECTIVE 
CENTER OF 
DEFLECTION 

1.375"% .055" 

LONG MEDIUM­
SHELL OCTAL 
8-PIN BASE 

(NOTE 3) 

HOTEl: THE PLANE THROUGH THE TUBE AX I S AND PIN 

No.2 MAY VARY FROM THE PLANE THROUGH THE TUBE 

AX I S AND ANODE No.2 TERM I NAL BY AN ANGULAR TOLER­

ANCE I MEASURED ABOUT THE TUBE AX I S I OF 100 • 

ANODE No.2 TERMINAL IS ON SAME SIDE OF TUBE AS 

PIN No.2. 

HOTE 2: REFERENCE LINE IS DETERMINED BY POSITION 

WHERE GAUGE 1.430" + . 003" - • 000" I. D. AND 2" 

LONG WILL REST ON BULB CONE. 

HOTE 3: t OF BULB WI LL NOT DEV I ATE MORE THAN 20 

IN ANY DIRkTION FROM THE PERPENDICULAR ERECTED 

AT THE CENTER OF THE BOTTOM OF THE BASE. 

92CM-6364R2 

AUG. 15. 1946 TUBE DEPARTMENT CE-6364R2 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



7CPI 

AVERAGE CHARACTERISTICS 

E'f=6.3 VOLTS 

ANODE-N~ I VOLTS ADJUSTED TO GIVE FOCUS 
GRID-N~2 VOLTS -250 

-40 

AUG.23,1946 

-30 20 

GRID VOLTS 

TUIE DEPARTMENT 

10 

lAOlO COII'OtATlON OF AMElIO., MAllISON, NEW JEISf'( 

500 

400::1 
a: 

o 

it 
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~ 
a: 
u 

300::! 

N ., 
z 

8 
200~ 

100 

92C-6424 
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7DP4 

KINESCOPE 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Genera I: 
Heater. for Unipotential Cathode; 

Voltage. • . . . • .. 6.3 ..•... ac or dc volts 
Current. • • . • • . .. 0.6 ..•... amp 

Direct !nterelectrode Capacitances !Approx.); 
Grid No.1 to All Other Electrodes. • 6 
Cathode to All Other Electrodes. . . . .. 5 

~~f +­

External Conductive Coating to Anode NO.2{1~gg ~~: 
~~f 

~~f 

~~f 
Phosphor IFor Curves. see front of this Section! No.4 

White 
Medi urn 

Electrostatic 
. Magnetic 

500 

Fluorescence and Phosphorescence 
Persistence of Phosphorescence 

Focus i ng Method ..... . 
D~tlection Method .... . 
Deflection Angle (Approx.) 
Ion Trap ..•.•••.. 
External Coating ..•.. 
Overall Length •.•••• 
Greatest Diameter of Bulb. 
Minimum Useful Screen Diameter 
Raster Size (Approx.). 
Mounting Position. 

• Magnetic 
. • Conduct i ve 

14-1/16" ± 3/8" 
7-3116" ± 1/8" 

6" 
4" x 5-1/2" 

. Any 
Cap •• 
Base •• 

Recessed Small Cavity 
. Sma 11- She 11 Duodeca I 7-P in 

BOTTOM VIEW 

Pin 1- Heater 

®: Pin 2- Grid No.1 

Pin 6 - Anode No.1 
--- 0 

Pin 7 - I nterna I Con.-
2 I 

Do Not Use I 2 

Maximum Ratings, Desifn-Center Values: 

ANODE-No.2- VOLTAGE- •...• 
ANODE-No.1 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 
exceed i ng 15 second s . . . 

After equipment warm-up period .... 
Heater positive with respect to cathode. 

., -: See next page. 

+- Indicates a change. 

NOV. 15. 1949 TUBE DEPARTMENT 

Pin 10-Grid No.2 

Pin 11- Cathode 

Pin 12- Heater 

Cap - Anode No.2. 
Grid No.3 

8000 max. va Its 
2400 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. va Its 

410 max. volts 
150 max. volts 
150 max. volts 

DATA 
IADLO CORPOUTION OF AMEiICA. HAI:I:ISON. NEW JERSEY 

+-
...-
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7DP4 

KINESCOPE 

Typical Operation: 

Anode-No.2 Vol tage*. 
Anode-No.1 Voltage for Focuso. 
Grid-No.2 Voltage. . . • ..• 
Grid-No.1 Vol tage for Vi sual Cutoff". 
Max. Anode-No.1 Current Range. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

-+Minimum Circuit Values: 

6000 
1215. to 1645 

250 
-27 to -63 
-15 to +10 

volts 
volts 
vol ts 
volts 

p.arnp 

1. 5 max. megohms 

The power supply should be of the limited-energy type with 
inherent regu I at i on to I im it the cont i nuous sho rt-c i rcu i t cur­
rent to 5 mao I f 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 follows: 

Grid-No.1-Circuit Resistance. 
Grid-No.2-Circuit Resistance. 
Anode-No.l-Circuit Resistance. 
.Anode-No. 2-C i rcu i t Res i stance. 

The resistors used should be capable of 
ages involved. 

COIIIPonents: 
lon-Trap Magnet' 

-+ Defl ect i ng Yoke* 

150 min. ohms 
470 min. ohms 

2700 mi n. ohms 
9100 mi n. ohms 

withstanding the volt-

RCA Type No.203D1 
RCA Type No.201D12 

• Anode No.2 and grid NO."which are connected together within tuber are 
referred to herein as anode No.2. 

• The product of anode-No.2 vol tage and average anode-No.2 current should 
never exceed 6 watts. 

Brill ianee and definition decreasewith decreasing anode-No.2 voltage. 
I n general, anode-No.2 vol tage should not be less than 5000 vol ts. 

o with the combined grid-No.1 bias voltage and video-signal voltage ad­
justed to produce a high1 igt'lt brightness of 12 foot-larnberts on a •• x 
5-1/2- picture area. 

-+ J nd icates a Change. 

NOV. 15. 1949 nilE DEPARTMENT DATA 
.... DIO COlPOt ... TION 0' AMI.ICA. HAlllSON, NfW II!ISEY 



~ 
7DP4 

KINESCOPE 

I" F"OR 
------l TUBE: SUPPORT 

341"MAX. 

" EXTERNAL '. 
~ 1~/16 CONDUCTIVE 

t ~6 7~~HN2) 
-, ~1j166'"1 ~ 

I"(NOTE: 6) L....:..:....L. 

1----.·· REF"ERENCE 3" 3 " 
LINE ~t VIS 

(NOTE 2) 

4 ~·MIN. 

(NOTE 6) 

~ 341"MIN. 

(NOTE 5) 

t: t 
SEE NOTE 7 

1 

EF"F"ECTIVE 
CENTER OF" 
DEF"LECTION 

7 " I " I VI6 i ~16 

SMALL-SHELL 
DUODECAL 

7-PIN BASE 
(NOTE 3) 

I 3/4"t Y4" 

MOTE 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 TERM I NAL BY AN ANGULAR TOLERANCE I MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE No.2 TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No.3. 

HaTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + • 003" - . 000" I. D. AND 2" LONG WI LL 
REST ON BULB CONE. 

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 CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DI­
AMETER OF 1-7/B". 

MOTE ~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

HaTE &: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 

OCTOBER 15, 1947 T\& DEPARTMENT CE-6664R1A 
IADIO COlPOl:ATION Of AMEiICA. HAIIISON. NEW JUSEY 
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7DP4 

KINESCOPE 

(continued from preceding page) 

PIN No.6 ANDTUBE 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. 

IOTE e: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS 
SPACE. 

IOTE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

IOTEI: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 
CLEAR AREA AROUND ANODE CAP. 

9 2CM-6664R I 

OCTOBER 15. 1947 lUBE DEPARTMENT CE-6664R1B 
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AVERAGE CHARACTERISTICS 

Ef'=6.3VOLTS 
ANODE-N!l2 VOL TS= 6000 
ANODE-N!ll VOLTS ADJUSTED TO GIVE FOCUS 
GRID-N22 VOLTS=250 
GRID-N2 I BIASED TO CUTOFF 
RASTER SIZE 4.2" X 5.6" 

5 

<II 
t-
n: .... 
CD 
::; 
« 
.J 

t!. 
0 
0 ... 
I 

<II 
<II .... 
Z 
t-
X .., 
n: 
CD 

t-
X .., 
.J 
X .., 
X 

OCT. 14,1947 TUBE DEPARTMENT 
lAOIO COIfOlATiON OF AMEIICA, HAlI.SON, NEW JEISE't 

600 

500 

92CM-6674RI 



~ 
7JPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential CathOde: 
Voltage. . . . . . .. 6.3 ..... . ac or dc volts 
Current. ..... " 0.6 ..... . amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 
DJ 1 to DJ 2 ..... . 
DJ3 to DJ4 . . . . . . 
DJ l to All Other Electrodes. 
DJ2 to All Other Electrodes. 
DJ3 to All Other EI ectrodes. 
DJ 4 to All Other Electrodes. 

Phosphor (For Curves, see front of this Section) 

Fluorescence and Phosphorescence 
Persistence of Phosphorescence. 

Focusing Method ......... . 
Def! ect i on Method ........ . 

Deflecting-Electrode Arrangement 
Overall Length .... 
Greatest Diameter of Bulb ... 
Minimum Useful Screen Diameter 
Mount i ng Pos i t ion. . 

6 iJjJ.f 
3 iLiLf 

2 iJjJ.f 
9 iJjJ.f 
9 iJjJ.f 
7 iJjJ.f 
7 iJjJ.f 

No.1 
Green 

Medium 
Electrostatic 

.. Electrostatic 
See Outl ine Drawing 

14-1/2" ± 3/8" 
· . . .. 7" ± 1/8" 
· . . . . .. 6" 
· . . . . . .. Any 

Base ....... . Medium-Shell Diheptal 12-Pin 
Basing Designation 

Pin i-Heater 
Pi n 2 - Cathode 
Pin 3 -Grid No.1 
Pi n 4 - No 

Connection 
Pin 5 -- Anode No.1 
Pin 7 - Defl ect i ng 

EI ect rode 

Pin 
DJ3 

8 - Def I ec t i ng 
Electrode 
DJ4 

for BOTTOM VIEW. . ..... 14Gl 

Pin 

Pin 

Pin 

Pin 

Pin 

9 - Anode No.2, 
Grid No.2 

10 - Defl ect i ng 
EI ectrode 
DJ2 

11- Defl ect i ng 
Electrode 
OJ1 

12 - I nterna I 
Connect ion­
Do Not Use 

14 - Heater 

DJ 1 and DJ2 are nearer the screen 

DJ3 and DJ4 are nearer the base 

With Dh positive with respect to DJ2. the spot is de­
flected toward prn 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 DJ1 and DJ2 by an angular toler­
ance (measured about the tube axis) of 100 . Anglebetween 
DJ1 - DJ2 trace and DJ3 - DJ4 trace is 90 0 ± 30 . 

JAN. 1, 1951 
TUBE DEPARTMENT TENTATIVE DATA 1 

."010 COII:~'''lION Of AMPICA, HAIlISOH, NEW JUSEY 
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7JPI 

OSCILLOGRAPH TUBE 

Maximum Ratings. De.i;n-Center Value.: 

ANODE-No.2- VOLTAGEo . 
ANODE-No.1 VOLTAGE .• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Pos i t i ve peak val ue. • • . • . • 

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: 

6000 max. volts 
2800 max. volts 

200 max. volts 
o max. volts 
2 max. volts 

750 max. volts 

125 max. volts 
125 max. volts 

For any anod.-No.2 volta;. 

Anode-No.1 Voltage . • • . 
Max. Grid-No.1 Voltage 

1Eb21 b.twe.n 1000' and 6000 volt. 

27% to 40% of Eb2 volts 

for Visual Cutoff .. 
Anode-No.1 Current for any 

Operating Condition. 
Deflection Factors: 

volts 

-15 to +10 microamp 

OJl & OJ2 .•.. 
OJ) & DJ4 ••••• 

Spot Posit ion .•.. 

)1 to 41 v dcl i n./kv of Eb2 
25 to 34 v dcl i n./kv of Eb2 

Examples of Use of Design Ranges: 

For anod.-No.2 volta;e of 2000 

Anode-No.1 Voltage. 54D-800 
Max. Grid-No.'l Voltage 

for Visual Cutoff -56 
Deflection Factors: 

OJl & OJ2. 62-82 
OJ) & OJ4. 50~8 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance •. 
Resistance in Any Deflecting-

Electrode CircuitO 

Minimum Circuit Values: 

• 
4000 volt. 

1080-1600 volts 

-112 volts 

124-164 volts dclin. 
100-136 vo 1ts dcli n. 

1.5 max. megohms 

5.0 max. megohms 

The power supply should be of the limited-energy type with 
inherent regulation to 1 imit the contiRuous short-circuit 
current to 5 mill iamperes. 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.l-Circuit Resistance ..••.... 220 min. ohms 

_.D.*,.,O: see next page. 

JAN. 1. 1951 
TUBE DEPARTM£NT 

TENTATIVE DATA 1 

IADIO COII'OIATION Of AMEiIeA. HAlllSON, NEW JEISEY 
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OSCILLOGRAPH TUBE 

Anode-No. 1-C i rcu i t Res i stance. • • . . . • • 3000 mi n. ohms 
Anode-No.2-Circuit Resistance ..•..••• 6800 min. ohms 

The resistors used should be capable of withstanding the 
app 1 i ed voltage. 

• Anode No.2 and grid NO.2. which are connected together within tUbe, 
are referred to herei n as anode No.2. 

o ~gft~pg~a;~gJe aN~.o2~ nieta; s° e~~~~~i~~ l~!r :~e lef~ctiivteh r~OsOiOst~~c~O~~ 
the anode-No.2 supply be adequate to 1 imi t the anode_ No.2 i.nput 
power to 6 watts. 

*' aril1ianceanddefinition decrease with decreasing anode-No.2 vOltage. 
A value as low as 1000 volts is recommended only tor low-velocIty 
defl eet ion and low amb i ent-l i ght 1 evel s. 

II The center at the unde11ected," focused spot will fall within a circle 
having a IO-mm radius concentric with the center of the tube face. 

o It is recommended that the deflecting-electrode-circuit resistances 
be approximately equi'\1. 

9 Ye" 
MAX. 

~ 
MEDIUM-SHELL 

DIHEPTAL 
12-PIN BASE 

14 y~1 

3 " :I: VB 

92CM -666? 

t OF BULB WILL NOT DEV I ATE MORE THAN 2° I N ANY DIRECT I ON FROM 

THE PERPEND I CULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

JAN. 1, 1951 
TUBE DEPARTMENT TENTATIVE DATA 2 

IADIO COIPOIArlON 0' AMEli"'. MAlliSON. NEW JElSlY 
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AVERAGE CHARACTERISTICS 

E4' = 6.3 VOL.TS 

ANODE-Nil I VOL.TS ADJUSTED FOR FOCUS 

.,. 

t.:tl 

,-..; 

-I 

~ 
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r~ -, : _:1+ 
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GRID-N" I VOL.TS 

1-/4+ 

1000 

800 

AUGUST 4 •. 1950 TUIE DEPARTMENT 92CM-7521 
IADIO COlPOlATION OF AMEiICA. HAlIISON. NEW JERSEY 
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~ 
7JP4 

KINESCOPE 
ELECTROSTATIC FOCU5--ELECTROSTATIC 

Supe,..ede.Type 7GP4' 

Heater, for Unipotential Cathode: 

~ 
DEFLECTION 

Voltage. • . . . • . •• 6.:3 ± lO~ •••• ac or dc volts 
Current. . . • . • . .• 0.6 • • • • • amp 

Direct Interelectrode Capacitances IApprox. I: 
Grid No.1 to All Other Electrodes. 8.5 
Cathode to All Other Electrodes. 9.5 
DJl to DJ2 • . . • . . • • • :3.5 
DJ:3 to DJ4 • . • . • . . • • 2.0 
DJl to All Other Electrodes. 11.0 
DJ2 to All Other Electrodes. 11.0 
DJ:3 to All Other Electrodes. 8.0 

ililf 
ililf 
ililf 

wf 
ililf 
ililf 
ililf 
ililf DJ4 to All Other Electrodes. . • • . •• 8.0 

Phosphor IFor Curves, see front of this Sectionl 
Fluorescence .• 

No.4 
White 

• .. Medium 
Electrostatic 
Electrostatic 

14-1/2" ± :3/S" 
7" ± 1/8" 

Persistence •••• 
Focusing Method .•. 
Deflection Method .• 
avera 11 Length • . . • . 
Greatest Diameter of Bulb .•• 
Minimum Useful Screen Diameter 
Raster Size .•.••.•••. 

· 6" 

Mount i n9 Pos i t i on. . . . . • • • • 
4" x 5-1/2" 

· Any 
12-Pin 
· 14-

Base • . . . • • . • . . • . . • Med i um-She 11 D i hepta 1 
Basing Designation for BOTTOM VIEW ..•.••..• 

Pin 1- Heater pin 9 - Anode No.2, 
Pi n 2 - Cathode Grid No.2 
Pin :3-Grid No.1 Pin 10 - Defl ect i ng 
Pin 4 -No Electrode 

Connection DJ2 
Pi n 5 - Anode No.1 pin 11 - Defl ect i ng 
Pin 7-Deflecting El ect rode 

El ect rode DJl 
DJ~ Pin 12 - Internal 

Pin S-Deflecting Connect i on-
El ectrode Do Not Use 
DJ4 Pin 14 - Heater 

DJ1 ana DJ2 are nearer the screen 
DJ3 and DJ4 a,.e nea,.e" the ba.e 

With DJl positive with respect to DJ", the spot is de­
flected toward pin 5. With DJ:3 positive with respect to 
DJ4' the spot is def lected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJl and DJ2 by an angular tolerance 
Imeasured about the tube axisl of 100. 

The ang le between the trace produced by D1 and DJ2 and 
the trace produced by DJ:3 and DJ4 is 900 ±:3 • 

• The 7JP1I- repl aces the 7Gp1j. provided no connect ions are maoe to the 7Gp" 
socket contacts for pins 11- and 12. 

SEPT. 2, 1947 TIllE DEPARTMENT TENTATIVE DATA 
IADIO COl POtATION 0fI AMElleA, MAlliSON. NEW JElSh 
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7JP4 

KINESCOPE 

Maximum Ratings, D.sifR-C'Rt.,. Valu.s: 

ANODE-No.2'" GRID-No.2 VOLTAGE •••• 
ANODE-No.1 VOLTAGE •••••••••• 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value •••.•••• 
Positive bias valuel •• , ••••• 
Positive peak value •••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 
AND ANY DEFLECTING ELECTRODE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment wann-up period not 
exceeding 15 seconds .•• 

After equipment wann-up period •••• 
Heater positive with respect to cathode. 

Equipment Design Ranges: 
For aRY aRod.-No.2 voltaf' 

6000 max. volts 
2BOO max. volts 

200 max. volts 
o max. volts 
2 max. volts 

750 max. volts 

410 max. volts 
125 max. volts 
125 max. vo lts 

Anode-No.1 Voltage 
for FocusD 

Grid-No.1 Voltage for 
Visual Cutoff 

Anode-No.1 Current for Any 
Operating Condition 

Deflection Factors: 

27% to 40% of Eb2 volts 

1.2% to 2.8% of Eb2 volts 

-15 to +10 /UIITIP 

OJl '" OJ2 ••••••. 
OJ3 '" OJ4· •••••• 

Examples of Use of Design Ranges: 

31 to 41 v dcl i n.1 kv of E~~ 
25 to 34 v dcl i n.1 kv of Eb, 

For , ... od.-No.2 voltaf. of- 6000 vo I to 

Anode-No.1 Voltage • • • • • • • • 
Grid-No.1 Voltage forVisual Cutoff 
Deflection Factors: 

OJl '" OJ2 •••••• 
OJ3 '" OJ4 ••••.• 

Maxilllum Circuit Values: 

1620 to 2400 . •• vol tl 
-72 to -168 • • • volt! 

186 to 246 volts dc/in. 
150 to 204 volts dc/in. 

Grid-No.l-Circuit Resistance. • 1.5 max. megohms 
Resistance in Any Deflecting 

Electrode Ci rcuitO 5.0 max. megohms 
!Minilllum 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 instantaneou~ 
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.l-Circuit Resistance. 
Anode-No.l-Circuit Resistance. 
Ano~e-No.2-Circuit Resistance. 

' ••• D.O. -: See next p'ag •• 

220 min. 
3000 min. 
6800 mi n. 

SEPT. 2. 1947 lUIEDEP .... TMENT TENTATIVE DATA 
IADIO COIPOIATION Of AMI.IeA. HAIiISON, NIW JEISEY 
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7JP4 

KINESCOPE 

.. At or near this rating. With ""ODD to 6000 volts on anode No.2, the ef­
fect ive resi stance of the anode-No.2 supply should be adequate to 1 imit 
the anode-No.2 input power to 6 watts. . 

D 
Brilliance and definition decrease with decreasing anode-No.2 voltage .. 

~~~~e~hef;~m~ i ~T~h~r~~tNg~f 9hbtin~~s v~~ t1~g~O:r~, ~g:~t~ i ~~a~ :~1 ;a~~l'~: 
o picture area. , 

It is recommended that the deflecting-electrode-circuit resistances be 
approximately equal. . . 

• The 7JP' is designed to be used in television circuits with horizontal 

:~f~:~~ i~~ ::f! I~d m;~ i:~~' ;n: ~~e e!Td~ ~~de:h~~3t~~d 7~;:' i :n~p:~~~!~ ~~ 
this way, the deflecting vo1ta~e required to produce thevertical hei¥ht 

~Td~~p~~x~m~~r!~i~~~n sp"'c~u~: o~a~t~~~~~~e:r~:of{io:risc.e the horizon a1 

MEDIUM-SHELL 
DIHEPTAL 

12-PIN BASE 

92CM-6667 

·lOF BULB WI LL NOT DEVI ATE MORE THAN 2° I N ANY DI­

RECT I ON FROM THE PERPENDI CULAR ERECTED 4T THE CENTER 

OF BOTTOM OF THE BASE. 

SEPT. 2. 1947 RCA VICfOII DIVISION CE-6667 
1AD10 CQIPOIATtCIN OP MIIIIIeA. ItAllIION, .... an' 
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7JP4 

OPERATION CHARACTERISTICS 

E.,,=6.3 VOLTS 

.ANODE NIIIVOLTS ADJUSTED TOGIVErOCUS 
• ,<?R.I~~.~~ I BIAS~D~YSTE.D:r9 C.UTOrr· 
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7JP4 

OPERATION CHARACTERISTICS 

Ef'=6.3VOLTS 

ANODE-N~I VOLTS ADJUSTED TOGIVE fOCUS 
GRID-N"I BIAS ADJUSTED TO CUTOff 
RASTER SIZE <I"X !:>.!:>" (fOCUSED) 
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7MP7 

OSCILLOGRAPH TUBE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
Senerel.: 
Heater, for Unipotential Cathode: 

Vol tage. • • • • • • • 6.3 •••••• ac or dc vol ts 
Current. • • • • • • •• 0.6 •••••• amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. • • • . • 6 /ll'f 
Cathode to All Other Electrodes ••••••• 5 ~f 

Phosphor (For Curves. see front of this Section) • P7 
F1 uo rescence • • • • • Bl ue 
Phosphorescence. Greenish-Yellow 

Persistence. • • Long 
Focusing Meth~d. • Magnetic 
Deflection Method. Magnetic 
Deflection Angle (Approx.) 500 
Overall 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 \JETEC No.Jl-21) 
Base • • Sma ll-Shl'! 11 Duodeca 1 5-Pi n (J ETEC No. B5-57) 

BOTTOM VIEW 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pi n 10 - Gri d No.2 ®_.:r 

10 

2 II 
I I 

Nexi.u. Ratings, Desien-Center "GLues:. 

Ultore VOLTAGE. 
GRID-No.2 VOLTAGE: 

Positive Value (DC or Peak AC) 
Negative Value (DC or Peak AC) 

GRID-No.1 VOLTAGE: 
Negative bias value. 
Positive bias value' • 
Positive peak value. . . . . . 

PEAK GRID-No.1 DRIVE FROM CUTOFF 
PEAK HEATER-CATHODE VOLTAGE: 

Pi n 11- Cathode 
Pi n 12 - Heater 
Cap -Grid No.3. 

Collector 

8000 max. volts 

700 max. volts 
180 max. volts 

180 max. volts 
o max. volts 
2 max • volts 

65 max. volts 

Heater negative with respect to cathode. 125 max. volts 
Heater positive with re,;np.ct to cathode. 125 max. volts 

• In the 7~types. grid NO.3 which has the u1tor function, andcollector 
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. 

, At or near this rating. the effectiVe resistance of the u1tor supply 
Should be adequate to 1 imit the ultor i "'Put power to 6 watts. 

OCTOBER 1.1951 1UIE DEPARTMENT DATA 
RADIO COIPOIATION Of AMlIICA. MAlliSON. NEW JIIIE't' 
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7MP7 

OSCILLOGRAPH TUBE 

Typical Operation: 

Uhor Voltage-•• 
Gri~No.2 Voltage. 
Grid-No.1 Voltage 0 

~ Grid-No.2 Current. 
~ Focusing-Coil Current 

(DC Approx.)·· 
~ Spot Position •••• 

Maxi.um Circuit ValuBs: 

4000 
250 

-27 to -63 
-15 to +15 

64 :I: 15'1 

Grid-No.l-Circuit Resistance. 

7000 
250 

-27 to -63 
-15 to +15 

85 :I: 15'1 
II 

1. 5 max. 

volts 
volts 
volts 
jJ~ 

ma 

megohms 
Brilliance and definition decrease with decreasing ultor yoltage. In 
general, the ultor voltage should not be less than .000 yolts. 

o For visual extinction 01 undetlected, focused spot • 

•• For specimen focusing coil similar to JETEC Focusing coil NO.IO' II'~ 

~~~~D~~~:~:nhc:i ~,:: l~::r~utt'Cie:~a~:a~'~:rn!~~ ~\~~~f c·J:r::r ~;":~ 
Microamperes. 

M The centerot the undeflected. unfocused spot will fall within a eire1 
having 12-ftn1 radius concentric with the center of the tube face. 

-. Ind ieates a change 

OCTOBER 1.1951 1UIE DEPARtMENT 
DATA 

IAOIO COIPOIATION O. AMI.ICA, MAlliSON. NfW JEaSl' 
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7MP7 

OSCILLOGRAPH TUBE 

!>'~ ~MAX. 

t ~II· 

I ---.-.. """"7""" •• \ f REFERENCE../" 

2 "au (N'o';'t 2) 
(NoTE 4) 

t 

SMALL-SHELL 
DUOOECAL 

!>-P'N BASE 
(NOTE 3) 

III~; 

± 3'111" 

.lETEC NA B!> -~7 

I12CM-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 

TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF :I: 10°. 

BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO­

SITION No.3. 

IOTE 2: REFERENCE LINE IS DETERM I NED BY POS I T I ON WHERE 

REFERENCE-LINE GAUGE IJETEC NO.112) 1.500 + .003"­

.000" I. D. AND 2" LONG WILL REST ON BULB CONE. 

MOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG IDLY 

MOUNTED: I T SHOULD HAVE F LEX I 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 1-718". 

MOTE~: LOCATION OF DEFLECTING YOKE MUST 8E WITHIN 

THIS SPACE. 

OCTOBER 1,1951 1UIE DEPARTMENT CE-7438R3 
IAGIO COIPOIATION Of AllUIICA, HAIlISON. NEW Jltsly 
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AVERAGE GRID - DRIVE CHARACTERISTICS 
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E1' =6.3 VOLTS 

ULTOR VOLTS = 7000 

GRID N21 BIASED TO CUTOF"F" OF" 
UNDEF"LECTED F"OCUSED SPOT 

SCANNING AREA: 12 X 12 CM 
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JULY 16,1951 TUI£ DEPARTMENT 
IADIO COI:POIATION O. AMeIICA. HAlllSON, NEW JDSft' 

900 

600 

700 

<I) ... 
600 a: ... 

Q. 

~ 
a: 

500 !:! 
:I 

a: 
0 

400 ~ 
::;) 

300 

200 

100 

70 

92CM-7450RI 



~ 
7MPI4 

OSCILLOGRAPH TUBE 
MAGNETI C FOCUS MAGNETIC DEFLECTION 

The 7MP14 is the same as the 7MP7 except that it uti-
1 izes a medimum-long-persistence, cascade (two-layer) 
screen which exhibits purple fluorescence of short 
persistence and orange phosphorescence which persists 
for a little overaminuteunderconditions of adequate 
excitation and ambient 1 ight. 

Because of its medium-long-persistence, the 7MP14 is 
particularly useful whereeither 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 s imul taneously 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 fl icker. When 
used with yellow filter, such as Wratten No.15 (G), 
the 7MP14 can be operated with much lower scanning 
f requenc i es. 

In general, operation of the 7MP14 at an ultorvoltage 
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 

OCTOBER 1,1951 TUBE DEPARTMENT 
IADIO COtPORATION OF AMEIICA, HAlt.SON, NEW JElSEY 

DATA 
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7NP4 

PROJECTION KINESCOPE 
METAL-BACKED FLUORESCENT SCREEN 

FORCED-AIR COOLED 
ELECTROSTAT IC FOCUS MAGNETIC DEFLECT ION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. • • • • • •• 6.6 •••••• ac or dc volts +-
Current. • • • • • • •• 0.62 •••••• amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. • • •• 12 IJI'-f 
Cathode to All Other Electrodes. • • • •• 6 IJI'-f 

Phosphor (For Curves, see front . 
of this Section) •• No.~Silicate-Sulfide Type 

Fl uorescence and Phosphorescence Wh i te 
Pers i stence of Phosphorescence Mad i um 

Focus i ng Method. • • • • • • • • • El ectrostat i c 
Deflection Method. • • • • • • • • Magnetic 
Deflection Angle (Approx.) • • • • 350 

Overall Length. • • • • • • • • • • 19-1/2" ± 5/8" 
Greatest Diameter of Bulb (Excluding Side Cap) 7" ± 3/16" 
Maximum Radius of Tube Iinciuding Side Cap). 4-11/32" 
Quality Rectangle of Face Plate 

(See Outl ine Drawing). • • • • • • • • • •• 5" x 3-3/4" 
Cap. • • • • • • • • • • • • • • • • • • • • • Medium 
Mount i ng Pos i t ion. • • • • • • • • • • • • • • • Any 
Base. • • • •• Plastic-Filled, Small-Shell Diheptal 14-Pin 

Basing Designation For BOTTOM VIEW. • • • • • • •• 14N 

Pin l-Heater 0 Pin 9-Grid No·3 
Pin 2-Cathode 1 •• Pin lO-No Conn. 
Pin 3-Grid No.1 5 ••• Pin 11-No Conn. 
Pin 4-Grid No.2 .3 ,... , Pin 12-No Conn. 
Pi n 5 - No Conn. Pi n 13 - Int. Conn.-
Pi n 6 - No Conn. Do Not Use 
Pi n 7 - No Conn. Pi n 14 - Heater 
Pi n 8 - No Conn. Cap - Anode 

NOTE: Socket contacts for pins No.5, 6, 7, S, 10, II, 
12, "and 13 Should be removed so that max imum 

insulation is provided for pin .No.9. 

Air Flow to Face. • • • • • • • • • • • •• 40 cfm 

~~:zr:e~~:linegd :~~ a!.~~:r s:~u~:o:te 2d~~~h:~e:n~:1'::dJ:cu~ ~~'~h~~~b: 
~n!!Td~t )05r ~ ::te~a:;:~im pT~ees:u':e-:~o:hio:c',dudhi~vge t::;~Ut::e c:r:~: :{e~? 

Face Temperature 100 max. 

CATHODE-DRIVE· SERVICE 
Unl.ss otherwise s~ecified, voltA,e VAlues Are ~ositiv. 

with re~.ct to ,rid No.1 

Maxi ... Ratings, Absolute VAlu.s: 

ANODE-to-GRID-No.1 VOLTAGEo. • • • • • •• 80000 max. volts 

• • 0: see next page ...-Indlcates a Change 

JUNE 1. 1953 TENTATIVE DATA 1 
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./ PROJECTION KINESCOPE 

GRID-No.3-to-GRID-No.1 VOLTAGE 
GRID-No.2-to-GRID-No.l VOLTAGE 
GRID-No.2-to-CATHODE VOLTAGE. 
CATHODE-to-GRID-No.1 VOLTAGE: 

Positive bias value •••• 
Negative bias value ••••• 
Peak negative value ••••• 

AVERAGE ANODE CURRENT. • • • • 
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: 

20000 max. 
850 max. 
600 max. 

250 max. 
o max. 
2 max. 
2 max. 

410 max. 
150 max. 
150 max. 

Anode-to-Grid-No.1 Voltage' •• 
Grid-No.3-to-Grid-No.1 Voltage •.• 
Grid-No.2-to-Grid-No.1 Voltage 

75000 
16000 - 18000 

for Pattern Cutoff. 
Cathode-to-Grid-No.1 Voltage ••• 
Cathode-to-Grid-No.1 Video Voltage: 

Peal< positive value ·(Black level). 
Peak negative value (White Level). 

Max. Grid-No.3 Current • 
Max. Grid-No.2 Current Range •• 

GRID-DRIVE·· SERVICE 

400 - 600 
125 

o 
125 
15 

-15 to +15 

volts 
volts 
volts 

volts 
volts 
volts 

ma 

volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
!'8RIP 
!'8RIP 

Oftl.ss oth.rwise s~ecili.d. voltDt. VDlu.s Dr. ~ositiv. 
with res~.ct to cGthod. 

Maxl.u. Ratings. Absolut. Vglues: 

ANODE VOLTAGEo • • • • 
GRID-No.3 VOLTAGE ••• 
GRID-No.2 VOLTAGE ••• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Peak positive value. 

AVERAGE ANODE CURRENT. • • • 
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. 

80000 max. volts 
20000 max. volts 

600 max. volts 

250 max. volts 
o max. volts 
2 max. volts 
2 max. rna 

410 max. volts 
150 max. volts 
150 max. volts 

•• Grid drivels the operating condition In which the video signal varl •• 
the grld-Io.1 potentl.'. 

o !~:d:r~~~~!nDt' :~:~rcitr.gr:!i::i,tt:Ol::g:i.tOt~~nOde Yol tage, and aye rage 
* cathode drive Is the operating condition In which the "Ideo signal 

var1es, the cathode potential • 

• : Se. next page. 

JUNE 1. 1953 
1WE DEPARTMENT 

TENTATIVE DATA 1 
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7NP4 

PROJECTION KINESCOPE 

Typical Operation: 

Anode Vo I tage#. . • • • . . . . . . 
Grid-No.3 Voltage .......••• 
Grid-No.2 Voltage for Pattern Cutoff 
Gri d-No.l Vol tage. . . . . • 
Grid-No.1 Video Voltage: 

Peak negative value (Black level). 
Peak positive value (White level). 

Max. Grid-No.3 Current ... 
Max. Grid-No.2 Current Range 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

75000 
16000 - 18000 

400 - 600 
-155 

o 
155 
15 

-15 to +15 

1. 5 max. 

volts 
volts 
volts 
volts 

volts 
volts 

p.amp 
p.amp 

megohms 

, Brilliance and definition decrease with decreasin~ anode-to-grid-No.l 

~~' ~~~e a~~d:n~~~ t~~! t:~~~l d I ~o¥eg:rf!;s t~~a~n~~~oo ~g~~~~HO. 1 vol tage 

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 s'ljelding provides 

the required protection against personal injury. 

The air-cool ing system required to cool the face of the 

7NP4 consistsofa blowerandan air duct, having an outlet 

diameter of about 2 inches, directed perpendicularly onto 

the face of the tube. An air flow of 40 cubic feet per 

minute a~ the tube face is required to provide adequate 

cool ing. In a typical system with air fi Iter, the total 

system static pressure isapproximately 0.25 inch of water. 

The cool ing air must not contain water, dust, or other 

foreign matter. The air-cool ing system should be electri­

cally interconnected withtheanode power supply to prevent 

operation of the tube without cool ing. 

Darkening of face occurs during normal operation of the 

7NP4 with resulting decrease in the I ight 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 tothe scanned area. 

The darkening develops rapidly during initial operation; 

thereafter, a gradua I increase in the amount of darken i ng 

wi II beobserved 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 

7NP4 b u I let in. 

NOV. 1. 1950 TUBE DEPARTMENT TENTATIVE DATA 2 
IADIO COI'OIATION Of AMEiICA, HAIIISON, NEW JE'lS!Y 
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7NP4 

PROJECTION KINESCOPE 

1~.31~H 
t.R. 

(NOTE 2) 

g2CM-7~7e 

NOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR 
AX I S OF THE 5" x 3-3/4" QUAL I TY RECTANGLE I S LOCATED 
45° ± 10° I N A COUNTER-CLOCKWI SE DIRECTION FROM A PLANE 
THROUGH THE ANODE TERMINAL AND THE TUBE AXIS. 

NOTE 2: INSIDE SURFACE OF FACE PLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 15.315" RADIUS. 

NOTE 3: THE PLANE THROUGH BASE PIN No.9 AND THE TUBE AXIS 
MAY VARY FROM THE PLANE THROUGH THE ANODE TERMINAL AND 
THE TUBE AXIS BY AN ANGULAR TOLERANCE IMEASURED ABOUT 
THE TUBE AXISI OF 10°. THE ANODE TERMINAL IS ON SAME 
SIDE AS PIN No.9. 

NOV. I, 1950 
lWEDIPAIThIENT 

CE-7476A 
,,0 C'IIIW'WAncw Of AW ..... MAM' ....... -"'Y 
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7NP4 

PROJECTION KINESCOPE 

NOTE~: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± .001" 1.0. AND 3" LONG WILL REST ON 
BULB CONE. 

NOTE 5: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DLY 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 SHOULD8EREMOVED IN ORDER TO PROVIDE MAXIMUM 
INSULATION FOR PIN No.9. 

NOTE 7: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE. 

NOV. 1, 1950 
1WE DEPARTMENT CE-7476B 

IADIO CQIfOIAnON Of AMI'IeA.. HAIIIIION. NeW JEISh' 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

E~=1I.6 VOLTS 

ANODE-TO - GRID-NRI VOLTS= 
70000-80000 

GRID-NR 3 -TO-GAID-NRI VOLTS 
ADJ\JSTED TO GIVE FOCUS 

GRID-NR 2-TO-GRID-NRI VOLTS 
ADJUSTED TO PATTERN CUTorF 

CATHODE BIASED POSITIVE 

... 
~2 
< 

WITH RESPECT TO GRID 
NRI (VOLTS) = 125 

GRID-DRIVE SERVICE 

E ~= 11.6 VOLTS 

ANODE VOLTS = 70000-80000 
GRID NR3 VOLTS ADJUSTED 

TO GIVE FOCUS 

GRID NR 2 VOLTS ADJUSTED 
TO PATTERN CUTOFF 

GRID-NRI BIAS VOLTS=-155 

100 120 140 

JULY 26.1950 

VIDEO SIGNAL VOLTS FROM CUTOFF 

TIllE DEPARTMENT 92CM-7514 
RADIO COIPOIAfiON Of AMIIICA. HAlIISON, New JIIIEY 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE - ORIVE SERVICE 

E ~= 6.6 VOLTS 

ANODE-TO-GRID-N"I VOLTS= 
75000 

GRID-N"3 -10 -GRID-N"I VOLTS 
ADJUSTED TO GIVE FOCUS 

GRID-N"Z-TO-GRID-N"I VOLTS 
ADJUSTED TO PATTERN CUTOFF 

CATHODE BIASED POSITIVE 
WITH RESP~CT TO GRID 

N" I.,-VOL"';,S) =125 

RASTER SIZE: 5 X 3 3/4 

35000 

~ 
'" ~30000 
< 
..J 
I 
I-

8 25000 ... 
I 

-I/) 
I/) 

o 

!2! 20000 

~ 
:Ii 15000 

l-
X 

" :i. 10000 

" 1: 

5000 

20 40 60 

GRID-DRIVE SERVICE 

E~=6.6VOLTS 

80 

ANODE VOLTS = 75000 

GRID-N" 3 VOLTS ADJUSTED 
TO GIVE FOCUS 

GRID-N"2 VOLTS ADJUSTED 
TO PATTERN CUTOFF 

GRID-N" I BIAS V9LTS= ;;155 

RASTER SIZE: 5 X 3 3/4 

100 120 140 

VIDEO SIGNAL VOLTS FROM CUTOfF 

160 

JULY 26, 1950 lUBE DEPARTMENT 92CM-7515 
RADIO COll'OlATION Of AMalo.. HAlIISON. NEW JEISEY 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.6 VOLTS 
ANODE-TO-GRID-N"I VOLTS = 

75000 
GRID-N"3-TO-GRID-N"IVOLTS . 

AD.JUSTED TO GIVE FOCUS 
GRID-N"2-TO-GRID-NRI VOLTS 

AD.JUSTED TO PATTERN 
CUTOrF 

. CATHODE BIASED POSITIVE 

WITH RNEll~~6L~~)~~~~ 
. RASTER SIZE: 5"' 3 ~. 

GRID-DRIVE SERVICE 

Ef=6.6 VOLTS 
ANODE VOLTS = 75000 
GRID-N"3 VOLTS ADJUSTED 

TO GIVE rocus 
GRID-NR 2 VOLTS ADJUSTED 

TO PATTERN CllTOIF .... 

GRID-N"I BIAS VOLTS = -155 
RASTER SIZE' 5N

• 3 34 

CHARACTERISTICS 

JULY 28, 1950 

VIDEO SIGNAL VOLTS FROM CUTOFF 

IWEDIP_ 
lMIIOallJllllAnClHCIP-.cA.NIIIION...w_ 

82CL-7519 
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MONITOR KINESCOPE 
MAGNET I C FOCUS MAGNET I C DEFLECT ION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . .. 6.J ...••• ac or dc volts 
Current. . . . • . . •. 0.6 ..••.• amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . . . 6 J.III.f 
Cathode to All Other Electrodes. . . . • 5. . . J.III.f 

PhosphorlFor Curves, See front of this Sectionl. No.4-Sulfide Type 
Fluorescence. . White 
Phosphorescence. White 

Pers i stence. • Short 
Focusing Method. . Magnetic 
Deflection Method. • . . . Magnetic 
Deflection Angle (Approx.) .. ......... 520 

lon-Trap Gun ••.•. Requires External, Single-Field Magnet 
Overall Length. • • • 12-7/8" ± J/8" 
Greatest Diameter of Bulb. . ... 7-J/16" ± 1/8" 
Screen Diameter. . . ••..•.••. 6-1/4" 
Mounting Position. • .••.•.••.• Any 
Cap. . Recessed Small Cavity 
Base • • Sma ll-She 11 Duodeca I 5-P i n 

Pi n 1- Heater 

Pin 2-Grid No.1 

Pin 10-Grid No.2 

BOnOM VIEW 

®-----
10 

2 " 
1 2 

Maximum Ratings. Desien-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. 

Typical Operation: 

Anode Voltage". • . . 

Pi n 11- Cathode 

Pin 12-Heater 

Cap - Anode 

10000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

8000 volts 

* The product of anode voltage and average anode current should be 
1 imited to 6 watts. 

** Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage Should not be less than 6000 volts. 

JAN. 1, 1951 1UIE DEPARTMENT TENTATIVE DATA 
IADIO COIPOIATION 0' AME.lCA., HAlliSON. NEW JIISEY 
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MONITOR KINESCOPE 

300 volts Grid-No.2 Vol tage •...•...•• 
Grid-No.1 Voltage for Visual Extinc­

tion of Undeflected Focused Spot 
Focusing-Coil Current (DC. approx.J# 
Field Strength of Single-Field 

lon-Trap Magneto .• 

-33 to -77 volts 
80 ma 

35 gausses 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1.5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the I imited-energy type with 
inherent regulation to 1 imit the continuous short-ci rcuit 
current to 5 mill iamperes. If the supply permits the instan­
taneous short-circuit current to exceed 1 ampere. or is capable 
of storing more than 250microcoulombs. the effective resistance 
incircuit between indicated electrodedndthe ciJtput capacitor 
should be as follows: 

Grid-No. 1-Ci rcuit Resistance 
Grid-No.2-Circuit Resistance 
Anode-Circuit Resistance .. 

The resistors used should be capable of 
app 1 i ed 1i0 ltage. ' 

150 min. ohms 
470 min. ohms 

11000 min. ohms 

withstanding the 

/I For specimen focusing coil similar to JETEC Focusing Coil NO.I09. 
positioned with air gap toward kinescope screen, and center line of 
air gap, inches from Reference Line (see OutUne Df"lIwlnl). The 
indicated current is for condition with combined grid-No.1 bias 
vol tage and video-signal voltage adjusted to produce a high1 ight 
!Jrightness of "0 foot-lambE"rts on a 5-3/8- x ". picture area sharply 
focused at center of screen. 

o Measured at center 01 field with General Electric Gauss Meter, Cat. 
No.409X51. 

JAN. 1. 1951 TUIE DEPARTMENT 
TENTATIVE DATA 

IADID COIPOIATION OF AMERICA, HAI •• SON, NEW JEI5EY 



@ 
7QP4 

MONITOR KINESCOPE 

92CM-7~24 

SMALL - SHELL 
OUOOECAL 
~-PIN BASE 

(NOTE 3) 

123;8 

. ~31i 

NOTE I: THE PL ~~E T~ROUSH THE TUEE AX I S 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" 1.0. AND 2" LONG 
WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DLY MOU~TED; 
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~: DISTANCE FROM REFERENCE LINE FOR LOCATING CENTER 
OF ION-TRAP MAGNETIC FIELD. DIRECTION OF FIELD OF THE 
I ON-TRAP MAGNET SHOULD eE SUCH THAT NORTH POLE I S ADJACENT 

TO VACANT PIN POSITION No.8 AND SOUTH POLE TO PIN No.2. 

JAN. 1. 1951 TUBE DEPARTMENT CE-7524A 
10\010 COlftOlATION Of AMIiICA. MAlliSON, NEW JEtS!y 
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MONITOR KINESCOPE 

~ OTE 5: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS 
SPACE. 

NOTE 6: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 
MAGNET. 

NOTE 7: FOR TUBE SUPPORT WHICH MUST BE KEPT AT LEAST 2" 
AWAY FROM ANODE CAVITY CAP. 

JAN. 1. ·1951 
TUBE DEPARTMENT 

CE-75248 
1"'010 COIPOR ... TlON OF AMElICA, HARRISON, NEW JERSEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

7QP4 

EA' N rO=D·6E·3VOvLoTi..ST=S 8000' "'" """ ",TTn""""'lmITliglllml T tttttCl tttt w.,,' . tt 
~H - -;~; ';:,:1 ,-i-f - m: 

GRID N2 I BIASED TO CUTOff Of . -;~i.trql,- -:f~ , ',_ . 
UNDEfLECTED fOCUSE.D SPOT _ ' 'L~ }l~ ~ it! f1:tll ,+~ tro. 
RASTER SIZE = 5 3/8" x 4" (fOCUSED + .,i''] ,_" ,ttj- .. -;1.:-1'''-

" fOR AVERAGE BRIGHTNESS)" Itlfft ~~'i ,-thiIi't1'±ili."." t"M'240 "j l1 I' ·;-i.:--T -~:~~l1-r --, l?:~' - ~I' i+'- ~- -4 _I 1,1" ,lTI _H-.l:tHj 

. Hil rlit :if!! 11'- - -' ';t . 'tt.i 

gn:fl~mg1 t tt 
!:It l:" ~ ~1 -Ll -_. 
tli -!~fj!q . r!i -I. 

if :~ frUit - lot-
200. +._ -,' . ,},- - [ 

o 10 20 30 40 50 

VIDEO SIGNAL VOLTS fROM CUTOff 

AUGUST 22, 1950 TUBE DEPARTMENT 
RADIO CO_POtATION OF AMERICA, HARRISON, NEW JUSEY 

60 70 

92CM-7529 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Eof' = 6.3 VOLTS 

ANODE VOLTS = 8000-10000 

GRID Nil I BIASED TO CUTOFF 
OF UNDEFLECTED FOCUSED SPOT 

., ... 
a: ... 
a.. 
:J 
« 

1.5 

j 1.0 

:J 

... 

~ 

0.5 

VIDEO SIGNAL VOLTS FROM CUTOFF 

AUGUST 22, 1950 TUBE DEPARTMENT 
aADlO COIPO'ATION OF IoMElrcA, HAIIISON. NEW JEllEY 

92CM-7530 
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MONITOR KINESCOPE 
METAL-BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

Gp.nera I: 

Heater, for Unipotential Cathode: 
Vol tage • . . . . . 6.3 •.•..• ac or dc volts 

amp Current. . • • • . • •. 0.6 ....•. 
Direct Interelectrode Capacitances (Approx.): 

Grid No.1 to All Other Electrodes 
Cathode to All Other Electrodes 

Faceplate .•••.••.••••. 
Phospho r, Meta l-Backedo • . . . , • 

Fluorescence and Phosphorescence. 
Persistence of Phosphorescence. 

Focusing Method .••••. 
Deflection Method ••... 
Deflection Angle (Approx.). 
ave raIl Leng th. . . . • • • 
Greatest Diameter of Bulb. 
M i numum Useful Sc reen D i amete r. • . • • 
Picture Size (Within minimum-useful-screen area) 

Cap . • . . Recessed Small Cav i ty 
Base. Small-Shell Duodecal 6-Pin 

BOnOM VIEW 

6 
5 

!J+i-f 

!J+i-f 
Clear Glass 

P4--Sulfide Type 
White 
Short 

El ect rostat i c 
Magnetic 

500 

1.7-1/8" ± 3/8" 
7-3/16" ± 1/8" 

6" 
Cr-3/8" x 4" 

(JETEC No. Jl-21) 
(JETEC No. 86-63) 

Pin - Heater Pin 12 - Heater 

Pin 2 - Grid No.1 

Pin 6 - Grid No.3 

Pin 10 - Grid No.2 

Pin 11 - Cathode 

Maximum Ratings, Des.gn-Center Values: 

ULTOR- VOLTAGE. • 
GRID-"o.3 VOLTAGE. 
GRID-No.2 VOLTAGE. 
GRID-No." VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

o For curves. see front at this Section. 

Cap - Grid No.4, 
Collector 

(Ultor) 

12000 max. volt 
2000 rr.ax. volt 
410 ;nax. volts 

125 max. volts 
0 max. vol ts 
2 max. volt< 

• rnthe7TP~. grid No.lI 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. orthe electrode in combination with one or more additional 
electrodes connected within the tube to it. to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. 

FEB. 1. 1952 TUB£ DEPARTMENT TENTATIVE DATA 
U.OIO COI'OIATlON Of AMUICA-, HAlllSON, N!W JeRSEY 
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MONITOR KINESCOPE 

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: 

410 max. 
180 max. 
180 max. 

volt~ 

vo1t~ 

vo1t~ 

Foy any uLtoY voLtage lEu} betwe.n 10000' and 12000 voLts 
and trid-No.2 voLtat' IE",} b.tw .... 150 and 410 voLts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 ~p.. 11.6% to 15.8% of Eu volts 

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 •••• 

Examp·les of Use of Design Ranges: 
Fay uLtoY voLtat. of 
and trid-No." voLtat' of 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 ~amp •• 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot • • • • • • 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 

11$ to 25.7% of EC2 
See Curves 
-15 to +15 

o to 8 

10000 

200 

1160 to 1580 

-22 to -52 

volts 

~p 

gausses 

voLts 
volts 

volts 

volts 

1.5 max. megohms 

• Brilliance and definition decrease with decreasing ultor voltage. Int 
general, the ultor voltage Should not be less than 10000 volts. 

*Grid-NO., current increases as the ultor voltage is decreased. 

FEB. 1. 1952 
TUllE DEPARTMENT 

TENTATi VE DATA 
IADIO CO.'ORATION Of AMERICA. HAlllSON, NEW J!ISEY 
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REF"ERENCE 
LINE 

(NOTE 2) 

92CM - 7691 

. GRID N24, COLLECTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N2 JI- 21 

(NOTE 0 

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 AX I S 
OF ± 100 • BULB TERMINAL IS ON SAME SIDE AS PIN No.6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-L I NE GAUGE I J ETEC No. 112 I 1.500" + 0.003" 
- 0.000" 1.0. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE R IG I DLY 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 1-718". 

FEB. 1. 1952 TUIE DEPARTMENT CE-7691 
IADIO COI'OIATION OF '-MUleA. HAlllSON, NEW JUSEY 



~ 
7TP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

., 
Ii: 
'" III 

Ef= 6.3 VOLTS 

ULTOR (GRID-Nll 4 A!olD 
COLLECTOR) VOLTS = 10000 

GRID-N" 3 VOLTS ADJI,ISTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID N" I BIASED TO CUTOFF OF 
UNDEFLECTEO FOCUSED SPOT 

RASTER SIZE = 5 3/;' X 4" 

300 

250 

~200 
.J 
I 

g 
... 
I ., 
:3 150 
z 

~ 
i 
III 

I-

3100 

~ 
:I: 

so 

20 40 eo 80 
VIDEO SIGNAL VOLTS FROM CUTOFF 

OCT. 3,1951 lUlE DEPARTMENT 92CM-7887 
lADle COIPOIATION o. AMElleA, HAI'ISON, NEW JElSEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Eof =5.3 VOLTS 

ULTOR (GRID-Nil 4 AND 
COLLECTOR) VOLTS- 10000 

GRID-N2 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID N2 I BIASED TO CUTOFF OF 

o 

UN DEFLECTED FOCUSED SPOT 

=IU 

=IC3 

10 20 30 40 50 
VIDEO SIGNAL VOLTS FROM CUTOFF 

OCT. 3,1951 TUIE DEPARTMENT 
IADIO COIPOIATION Of' AMElICA. HAlllSON, NEW JERSEY 

50 

92CM-75&& 
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OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
Genera I: 

Heater. for Unipotential Cathode: 
Vol tage •••••. " 6 • .3...... ac or dc volts 
Current • • • • • • •• 0.6 •••••• amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes 
DJ1 to DJ2 • • • • • • • • 
DJ.3 to DJ4 ••.•.••• 
DJ1 to All Other Electrodes 
DJ2 to All Other Electrodes 
DJ.3 to All Other Electrodes 
DJ4 to All Other Electrodes 

Faceplate •••••..•••••••• 

6 

.3 
2 
9 
9 
7 
7 

p.p.f 
p.p.f 
I'I'f 
I'I'f 
I'I'f 
I'I'f 

Phosphor (For Curves. see front of this Section) 
Fluorescence and Phosphorescence 

•• I'I'f 
Clear Glass 

P1 
Green 

• Medium 
Electrostatic 
Electrostatic 
14-1/2" t ,3/8" 

Persistence of Phosphorescence 
Focus i ng Method • • •• 
Deflection Method ••••••• 
Overa 11 Length • • • • • • • • 
Greatest Diameter of Bulb ••• 
Minimum Useful Screen Diameter 
Mounting Position •.••••• 
Bulb •••••.•...••••••••• 

7".t 1/8" 
6" 

Any 
• . J56H 
(JETEC No.B12-.37) Base •••• Medium-Shell Diheptal 12-Pin 

BOTTOM VIEW 
Pi n 1- Heater 
Pi n 2 - Cathode 
Pin .3-Grid No.1 
Pin 4-No 

Connection 
Pin 5-Grid No.,3 
Pin 7-Deflecting 

Electrode 
DJ~ 

Pin 8-Deflecting 
Electrode 
DJ4 

Pi n 9 - Ultore 

(Grid No.2. 
Grid No.4. 
Collector) 

Pi n 10 - Defl ect i ng 
Elect. DJ2 

Pin ll-Deflecting 
Elect. DJ1 

Pin 12-lnternal 
Connect ion­
Do Not Use 

Pi n 14 - Heater 

DJ1 and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ1 positive with respect to DJ2. the spot is de­
flected toward pin 5. With DJ.3 positive with respect to 
DJ4. the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJ1 and DJ2 by an angular tolerance 
(measured about the tube axis) of t100. Angle between 
DJt - DJ2 t race and DJ,3 - DJ4 trace is goo t,3°. 

-: See next page. 

NOV. 1. 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
IADIO CORPORATION Of AME,ICA, HAI"SON. NEW JEISEY 
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OSCILLOGRAPH TUBE 

MaximUM Ratings, Oesign-Center VaLues: 

ULTORe VOLTAGE • • . • 
GRID-No.3 VOLTAGE 
GRID-No.1 VOLTAGE: 

Negative bias value 
Positive bias value· 
Positive peak value 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode 
Heater positive with respect to cathode 

Equipment Design Ranges: 

4000 max. 
2000 max. 

200 max. 
o max. 
2 max. 

750 max. 

125 max. 
125 max. 

volts 
volts 

volts 
volts 
volts, 

volts 

volts 
volts 

For any uLtor voLtage lEu! between 1000' Gnd 

Grid-No.3 Voltage for Focus 271 to 401 of Eu 
Maximum Grid-No.1 Voltage 

4000 voLts 

volts 

for Visual Extinction of 
Undeflected Focused Spot 

Grid-No.3 Current 
Deflection Factors: 

2.81 of Eu 
-15 to +10 

volts 
,.amp 

DJt & DJ2 
DJ3 & DJ4 

Spot Position 

Examples of Use of Design Ranges: 

For uLtor voLtage of 

Grid-No.3 Voltage 
1500 

31 to 41 
25 to 34 

(Ui 

v dc/in./kv of Eu 
v dc/in./kv of Eu 

3000 voLts 

for Focus 400 to 600 800 to 1200 volts 
Maximum Grid-No.1 Volt­

age for V i sua I Ext i nc-
tion of Undeflected 
Focused Spot • • • 

Deflection Factors: 
DJl & DJ2 
DJ3 & DJ4 

MaxiMuM Circuit Yalues: 

-42 

47 to 62 
38 to 51 

Grid No.1-Circuit Resistance 
Resistance in Any Deflecting-

Electrode CircuitO 

--84 volts 

93 to 123 vol ts dclin. 
75 to 102 vol ts del in. 

1.5 max. megohms 

5.0 max. megohms 

e 
In the 7VPl. grid MO •• which has the ultor funct ion. grid No.2. an:! col 
lector are connected together within the tube and are conveniently re 
f'erred to collect jvely 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 
appl ied the highest de voltage for sceelerat ing the electrons in the 
beam prior to its def'ect ion • 

• :~O~rd n::radte~iu~t~ai ~n~ \m~re t~:r:ftt~;ei nrpeu~ i ~~~~e tgr 6 t::ttUsl.t or supply I 

'.H.O: see next pa-ge. 

NOV. 1, 1952 TUBE DEPARTMENT 
TENTATIVE DATA 1 

IADIO COIPOIATION 011 AMEIICA, HAIiISON, NEW JERSEY 
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OSCILLOGRAPH TUBE 

Brilliance and definition decrease with decreasing ultor voltage. A 
value as low as 1000 volts is recomnended only for 1 ow-veloc ity deflec­
tion and low ambient-light levels. 

with u1\or voltage of 1500 volts, the center of the undeflected focused 
spot will tall within a circle having a 10-mm radius concentric with 
the center of the tube face. 

o It is reconrnended that the deflecting-electrocle~ircuit resistances be 
approximately equal. 

The 7VPl can be used as a direct replacement 
for the 7JP, in all equipment ",h.,.. the h,~h-volta~. 

suPPLy does not provide more than 4000 'Volts. 

91;8" 

MAX. 

L~ 
MEDIUM-SHELL 

DIHEPTAL 
12-PIN BASE 

JETEC NQ B12-37 

92CM- 6667RI 

lOF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC­
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE. 

NOV. 1, 1952 YUH DEPARTMENT TENTATIVE DATA 2 
RADIO CORPOIATION Of AMERICA. ~UISON, NEW JERSEY 
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AVERAGE CHARACTERISTICS 

• E!" = 8.3 VOLTS 
.~ ___ N23 VOLTS AD.JUSTED FO R .. " ... , '" 

CURVE CURRENT ~~~~~ 
_A ULTOR 3000 

~ ULTOR 1500 

S ULTOR 1000 

D FL""D .. " ....... T SCREEN 3000_ 

E FLUORESCENT SCREEN 1500 

F FLUORESCENT SCREEN 1000 

800 

: .. nn 

! 
i 
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7WP4 

PROJECTION KINESCOPE 
METAL-BACKED FLUORESCENT SCREEN 

FORCED-AIR COOLED 
F U MAGNET IC 

DATA 
Genera I: 

Heater, for Unipotential Cathode: 
Voltage. • • • • • •• 6.6 ± 5'1 ac or dc volts 
Current • • • • • • •• 0.62 amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes ••••• 12 
Cathode -to Ali Other Electrndes • • • • •• 6 

Phosphor (For Curves, see front 
of this Section) 

Fl uorescence and Phos-phorescence 
Persistence of Phosphorescence 

Focusing Method •••••••••• 
Deflection Method ••••••••• 
Deflection Angle (Approx.) 

P4--Sil icate-Sulfide Type 
White 

Medium 
Electrostatic 

Magnetic 
• • ,. 350 

Overall Length •••••••••••••••• 19-7/16"± 5/8" 
• 7"±3/16" 

4-11/32" 
Greatest Diameter of Bulb (Excluding Side Cap) • 
Maximum Radius of Tube (Includfng Side Cap) 
Quality Rectangle of Faceplate 

(See Outline Drawing) • • • • • • • 5"x3-3/4" 
Refractive Index for Faceplate Glass •• • • • • 1.469 
Cap. • • • • • • • • • • • • • • Medium (JETEC No.Cl-5) 
Mount ing Posit ion. • • • • • • • • • • • • • • • • •• Any 
Base • • • •• Plastic-Filled, Small-Shell Diheptal 14-Pin 

Pi n 1- Heater 
Pin 2-Cathode 
Pin 3-Grid No.1 
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.B14-45) 

Pi n 10 - No Conn. 
Pin ll-No Conn. 
Pin 12 - No Conn. 
Pin 13-lnt. Conn.-

Do Not Use 
Pi n 14 - Heater 

Cap- Ultor 
(Grid No.4, 
Collector) 

NOTE: Socket Contacts for pins No.5, 6, 7, 8, 10. II, 
12, and 13 should be removed so that maximum 

insulation is provided for pin No.9. 

AI r Flow to Face • • • • • • • • • • • •• 40 cf 

The I')pecified air fl~ Should De delivered perpendicularly from a 

;~ff~e irai~"Y n a o~~~~i~~.ot ~~~u~ 1 ~~~C:~~uf~t~a!~eaJ:~~a~: ~::a: r~~ 
to provide for a total system pressure drop including that of the 
air tilter. 

t Face Temperature •• • • • • • • • • • •• 100 max. °c 

JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO COIPORATION Of AMElIC .... HAIIISON, NEW JERSEY 



@ 
1WP4 

PROJECTION KINESCOPE 

CATHODE-DRIVE" SERVICE 
Unlus oth.rwise s~.cif;.d. volht. values ar, ~os.it.iv. 

with r,s~.ct to trid No.1 

Maximu. Ratings, Absolut. Valu.s: 

ULTORe-to-GRID-No.l VOLTAGEo • 
GRID-No.3-to-GRID-No.l 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 •••• 
Peak negative value •••• 

AVERAGE ULTOR CURRENT •• • • 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 
After equ i pment war"",up per i od • • • • 

Heater positive with respect to cathode. 

Typical Operation: 

80000 max. 
20000 max. 

850 max. 
600 max. 

250 max. 
o max. 
2 max. 
2 max. 

410 max. 
150 max. 
150 max. 

Ultor-to-Grid-No.l Voltage' • 
Grid-No.3-to-Grid-No.l Voltage 
Grid-No.2-to-Grid-No.l Voltage 

75000 
16000 - 18000 

for Pattern Cutoff 
Cathode-to-Grid-No.l Voltage ••• 
Cathode-to-Grid-No.l Video Voltage: 

Peak positive value (Black levell. 
Peak negative value (White levell. 

Max. Grid-NO.3 Current • • •• 
Max. Grid-No.2 Current Range •••• 

GRID-DRIVE"· SERVICE 

400 - 600 
125 

o 
125 
15 

-15 to +15 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

ma 

volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
uamp 
uantP 

Unless otherwise s~.cifi.d. voltar' valu.s ar. ~ositiv. 
with r.sp.ct to cat hod. 

Maximum Ratings, Absolute Valu.s.: 

ULTORe VOLTAGEo • • • • • • • • • 80000 max. volts 

• In the 7WP_, grid No.'" 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 combinat ion with one or more add It lonal 
electrodes connected within the tube to it. to Which is applied the 
highest de voltage for aeeelerat ing the electrons in the beam prior tc 
its deflect ion. 

• Cathode drive is the operating condition in which the video signal 
varies the cathode potent ial • 

• * Grid drive is the operating condition in Which the video signal varie 
the grid-NO.1 potential. 

o The product of ultor-to-grid-No.1 voltage. or ultor voltagp. and aver 
age ultor current should be 1 imlted to 160 watts. 

• See next page. 

JULY 1, 1952 
TUlE DEPARTMENT 

TENTATiVE DATA 1 
IADIO COlrOIATION Of AMEIICA. HAIIISON. NEW JERSEY 



~ 
7WP4 

PROJECTION KINESCOPE 

GRID-No.3 VOLTAGE •• 
GRID-No.2 VOLTAGE •• 
GRID-No.1 VOLTAGE: 

Negative bias value 
Positive bias value 
Peak positive value 

AVERAGE ULTOR CURRENT 
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: 

20000 max. 
600 max. 

250 max. 
o max. 
2 max. 
2 max. 

410 max. 
150 max. 
150 max. 

75000 Ultor Voltage' •• 
Grid-No.3 Voltage •• 16000 - 18000 
Grid-No.2 Voltage for Pattern Cutoff 
Grid-No.1 Voltage •• 
Grid-No.1 Video Voltage: 

Peak negative value (Black level) 
Peak positive value (White level) 

Max. Grid-No.3 Current •••• 
Max. Grid-No.2 Current Range 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

OPERATING NOTES 

400 - 600 
-155 

0 
155 
15 

-1~ to +15 

1.5 max. 

volts 
volts 

volts 
volts 
volts 

ma 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
~mp 

~mp 

megohms 

I-ny rQdiQtion is produced at the face of the 7WP4 when 
it Is operated at its normal ultor voltage. For x-ray 
shielding conslderations,-see sheet X-RAY PRECAUTIONS FOR 
CATHODE-RAY TUBES at front of this Section. 

The Qir-coolint 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 
onto the face of the tube. An ai r flow of 40 cubic feet 
per minute at the tube face is required to provide ade­
quate cool ing_ In a typical system with ai r fi Iter, the 
total system static pressure is approximately 0.25 Inch 
of water. The cool ing ai r musk 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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7WP4 

PROJECTION KINESCOPE 

OPERATIU MOTES (CO"tld) 

DGr •• n;n, of fGc. occurs during normal operation of the 

7WP" 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 Ilfeof the tube. 

The darkening, however, can be decreased periodically 

throughout the life of the tube by bleaching the face as 

prescribed In the bulletin. 

g~n 

t~~ 20.3' 

I.A. 
(NOTE 2) 

LINE 
(NOTE 4) 

92CM-7731 

JULY 1. 1952 TUR DEPARTMENT 
TENTATIVE DATA 2 
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7WP4 

PROJECTION KINESCOPE 

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 ULTOR TERMINAL AND THE TUBE AXIS. 

MOTE 2: I·NSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 20.3" RADIUS. 

MOTE 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 AXISI OF 10°. THE ULTOR TERMINAL IS ON 
SAME SIDE AS PIN No.9. 

MOTE ,: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± 0.001" 1.0. AND 3" LONG WILL REST ON 
BULB CONE. 

MOTE 5: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE e: 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, B, 10, 
II. 12. AND 13 SHOULD BE REMOVED IN ORDER TO PROVIDE 
MAXIMUM INSULATION FOR PIN No.9. 

MOTE 7: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE. 

JULY 1, 1952 lUlE DEPARTMENT CE-7731 
IADIO CORPOtATION O. AMEIICA, HA"ISON. NEW JEllEY 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

E 4' = 11.6 VOLTS 

ULTOR-TO-GRID-NIII VOLTS= 
70000-80000 

GRID-Nil 3 -TO-GRiD-NIII VOLTS 
ADJUSTED TO GIVE FOCUS 

GRID-Nil 2-TO-GRID-NIII VOLTS 
ADJUSTED TO PATTERN CUTOFF 

CATHODE BIASED POSITIVE 

6 

5 

WITH RESPECT TO GRID 
Nil I (VOLTS)=125 

GRID-DRIVE SERVICE 

E 4'= 8.6 VOLTS 

ULTOR VOLTS=70000-80000 
GRID Nil 3 VOLTS ADJUSTED 

TO GIVE FOCUS 

GRID NA2 VOLTS ADJUSTED 
TO PATTERN CUTOFF 

GRID-Nil I BIAS VOLTS=-155 

20 40 60 80 100 120 

VIDEO SIGNAL VOLTS FROM CUTOFF 

140 160 

JULY 26,1950 TUIIl DEPARTMENT 92CM-7514 
IAOIO COIPOIATION O~ AMfIICA. HAII'SON, MW JEISft' 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE - DRIVE SERVICE 

E of= 6.& VOLTS 

ULTOR-TO-GRID-N21 VOLTS= 
75000 

GRID-N23 -TO-GRID-N21 VOLTS 
ADJUSTED TO GIVE fOCUS 

GRID-N22-TO-GRID-N21 VOLTS 
ADJUSTED TO PATTERN CUTOff 

CATHODE BIASED POSITIVE 
WITH RESP~CT TO GRID 

N" l.lVOL~,S)=125 
RASTER SIZE: 5 x 3 34 

35000 

~ 
'" ~30000 
< 
.J 
I 

f0-

g 25000 
.... 
1 

GRID-DRIVE SERVICE 

E",=6.6VOLTS 

UL TOR VOLTS = 75000 

GRID- N2 3 VOLTS ADJUSTE D 
TO GIVE fOCUS 

GRID-N"2 VOLTS ADJUSTED 
TO PATTERN CUTOff 

GRID-N2 I BIAS VOLTS = -155 

RASTER SIZE: 5" x 33/4" 

.1/) 
I/) 

o 

!z! 20000 
f0-

G 
a: 
ID 15000 

fo-
I 

" .J G 10000 

I 

5000 

20 40 60 80 100 120 140 

VIDEO SIGNAL VOLTS FROM CUTOFf 

160 

JULY 26, 1950 TUBE DEPARTMENT 92CM-7515 
IADIO COII'01.4.110N OF AMEllCA, H .... llISON, NEW JUSEY 
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7WP4 

AVERAGE DRIVE 

CATHODE-DRIVE SERVICE 

Ef'=6.6 VOLTS 
ULTOR-TO-GRID-NRI VOLTS= 

75000 
GRlD-NR3-TO-GRID-NRIVOLTS 

AD..JUSTED TO GIVE FOCUS 
GRID-NR2-TO-GRID-NRI VOLTS 

AD.JUSTED TO PATTERN 
CUTOFF 

CATHODE BIASED POSITIVE 

WITH RNERSr~~6L~~)~~~~ 
RASTER SIZE, 5·X 3 ~. 

Ef'=6.6 VOLTS 

ULTOA'VOLTS=75000 
GRID-NR3 VOLTS AD.JUSTED 

TO GIVE FOCUS 
GRID-NR2 VOLTS AO..IUSTED 

TO PATTERN CUYOFr 
: GRID-NRI BIAS VOLTS = -155 
, RASTER SIZE, 5·. 33. 

CHARIICTERISTICS 

VIDEO SIGNAL. VOLTS FROM CUTOrF 

..JULY 28. 1950 I12CL-7519 
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LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

DATA 

General: 
Heater. for Unipotential Cathode: 

Vo 1 tage . . • • . . . . . 6.3 
Current ..•.•... " 0.6:t 10% 

Direct Interelectrode Capacitances: 

.acordcvolts 

ilf11P 

Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 

External conductive coating to ultor. 

6 J.lfLf 

· S J.lfLf 

{ 3S0 max. J.lfLf 

· 2S0 min. J.lfLf 

Faceplate. Spherical ......... . · .. Filterqlass 
Light transmission (Approx.) .... . • •••.•• 80% 

Pho!Sphor (For Curves, see front of this Sec~ion) • 

Fl uorescence. . . 
. P4--Sul fi~~ Typp 

· ... Wf,ite 
Phosphorescence . 

Pers i stence . 
Focusing Method. 
Deflection Method ..... 
Deflection Angles (Approx.): 

Diagonal .. 
Hori zontal. .. 
Vert ical ... . 

· ... Wh ite 
· . . . Short 
Electrostat ic 

.Magnet i c 

· .... 900 

· ...• 850 

· .....• 680 

lon-Trap Gun .. . Requires External Sinqle-Field Maqnet 
Tube Dimens ions: . 

Overall length. 
Greatest width. 
Greatest height 
Di agona 1. . . . 
Neck length ...... . 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height 
Di agonal •... 
Projected area. 

Weight (Approx.). 
Mountinq Position 
Cap . . . . . .. . Rece ssed Sma 11 
Bul b ............. . 
Base ....•.. Dwarf-Shel1 Duodecal 

Basiog Designation for BOTTOM VIEW. 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.4 
Pin 10-Grid No.2 
Pin ll-Cathode 
Pi n 12 - Heater 

10-56 
TUBE DIVISION 

10-7/16" ± S/16" 
7-7/8" + 1/16" - 1/32" 

6-1/16" + 1116" - 1/32" 
&-7/16" + 1116" - 1/32" 

6-112'· ± 3/16" 

· .. 7-3/16" 
5-318" 

7-13 / 16" 
3S. S Sq. in. 

. • 3 1 bs 
.......... Any 
Cavity IJETEC No.Jl-21) 

· .... J67-1/2 
6-Pin (JETEC No.B6-IS8) 

12AB 

Cap - Ultor 
(Grid No.3. 
Grid No.S. 
Collector) 

C - External 
Conduct ive 
Coating 

TENTATIVE DATA 1 
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8DP4 

KINESCOPE 

GRID-DRIVE~ SERVICE 

Unless otherwise specified, voLtage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center 

ULTOR VOLTAGE ... 
GRID-No.4 VOLTAGE: 

Pos i t i ve va I ue . 
Negative value. 

GRID-No.2 VOLTAGE. 
GRID-No.1 VOLTAGE: 

Negative peak value. 
Neqative bias value. 
Positive bias value. 
Positive peak value .... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 
Heater positive with respect 

Equipment Design Ranges: 

Values: 

to cathode. 
to cathode. 

8000 max. volts 

500 max. volts 
500 max. volts 
.300 max. volts 

1.30 max. volts 
100 max. vol ts 

o max. volts 
2 max. volts 

180 max. volts 
180 max. vol ts 

'liith any ultor voltage IEc5kJ bet.,een 4000 !II and 8000 volts 
and gr.d-No.2 voltage IEczkJ between 85 and 300 volts 

Grid-No.4 Voltage Required for Focus: 
Changes directly with EC.5k at the rate of approximately.30 

volts for each 1000-vort change in Ec5k. 
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-/Lamp change in 
ultor current. 

For typical values. see Examples of Use of Design Ranges. 
Grid-No.1 Voltage (EClk) for 

Visual Extinction of 
Focused Raster. . . . . .See Cutoff Des.gn Chart 

Grid-No.1 Video Drive 
Raster Cutoff 
(Black Level): 

from 
for Gr.d-Dr.ve Service 

White-level value 
(Peak positive). ... Sa~e value as determined for EClk 

except video drive is positive voltage 
Grid-No.4 Current .. 
Grid-No.2 C"rrent. .... 
lon-Trap Ma~ne\ Currert 

(Average) '. . . . . . . 
Minimum Field Strength of 

PM lon-Trap Magnet§ ... 
Field Strength of Adjust­

able Centering Magnet .. 

.,#,** ,§: See next page. 

10-56 

-25 to +25 /Lamp 
-15 to +15 /Lamp 

-Jtc5k /8000 x .32 ma 

-JEc 5k /8000 x .36 gausses 

o to 5 gausses 

TENTATIVE DATA 1 
TUBE DIVISION 

IAOIO CORPO.A'ION OF "MUleA. HARRISON. NEW JE,SFY 



~ 
8DP4 

KINESCOPE 

Examples of Use of Design Ranges: 

6000 

150 

With uLtor voLtare of 

and rrid-No.:? voLtare of 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~amp 

Grid-No.1 Voltage for 
. . . +15 to +315 

Visual Extinction of 
Focused Raster ... 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level val ue 

(Peak posit ive) 
Minimum Field Strength of 

PM lon-Trap Magnet ... 

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

-13 to -35 

13 to 35 

31 

CATHODE-DRIVE- SERVICE 

8000 voLts 
roo voLts 

+60 to +360 volts 

-17 to -46 volts 

17 to 46 vO its 

36 gausses 

1. 5 max. megohms 

Unless otherwIse specified, voltage values are posItive 

wIth respect to rrid NO.1 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE. 8000 max. volts 
GRID-No.4-TO-GRID-No.l VOLTAGE: 

Posit ive value. 500 max. volts 
Negat ive value. o •••••• 500 max. volts 

GRID-No.2-TO-GRID-No.l VOLTAGE. 400 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive peak value 130 max. volts 
Pos i t i ve bias value 100 max. volts 
Negative bias value 0 max. vol ts 
Negative peak value 2 max. vol ts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode. 180 rrax. volts 
Heater positivewith respect to cat hode. 180 max . volts 

.. Grid drive is the operating condition ir: which the video signal varies 
the grid-No.1 potent ial with' respect to caHode. 

II Brilliance and definitiol~ decreasewith decreasing ultor voltage or 
ultor-to-grid-No.l voltage. In general. the ultor voltage or ultor-
to-grid-No.l voltage should not be less than 400(1 volts. 

• Cathode drive is the operating condit ion inwhich the video Signal varies 
the cathode potent ial with respect to grid No.1 and the other electrodes. 

"".§: See next page. 

10-56 
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KINESCOPE 

Equipment Design Ranges: 

With any ultor-to-fr.d-No., voltafe 1Ec511' between 
4000* and 8000 volts 

and fr.d-No.2-to-frid-No., voltafe (EC2f ,' between 

Gr id-No. 4-to-Grid-No.1 
Voltage Required for Focus: 

100 and.400 volts 

Chanqes directly with Ee ~ at the rate of approximately 
30 volts for each 1000-vg11 change in Ee 9 . 

Changes inversely with Ee291 at the rate 50f approximately 
25 volts for each 100-volt change in Ee 91. 

Changes inversely with ultor current at t~e rate of approx­
imately 22.5 volts for each 50-~amp change in ultor 
current. 

For typ"ical values. see Examples of Use of DeStfn Ranfes. 
Cathode-to-Grid-No.1 

Voltage (Ekg ) for 
Visual Extinttion of 
Focused Raster .. 

Cathode-to-Grid-No.l 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value 
(Peak negat i ve). . . Same 

Grid-No.4 Current. . 
Grid-No.2 Current. . 
lon-Trap Magnet Current 

(Average)" ..... . 
Minimum Field Strength of 

PM lon-Trap Maqnet§ ... 
Field Strength of Adjust­

able Centering Magnet. . 

Examples of Use of Design Ranges: 

With ultor-to-frid-No.l 
voltafe of 

and frld-No. 2-to-frld-No. ! 

voltafe of 

. .See Cutoff Desifn Chart 
for Cathode-Drive SerVice 

value as determined for 'kg 
-25 to +25 ~am 

-15 to +15 ~mp 

-VEe 59 /8000 x 32 ma 

~Ee5g/8000 x 36 gausses 

o to 5 gausses 

6000 8000 volts 

150 200 volts 

Gr i d-No. 4-to-Gr id-No. 1 
Voltage for Focus 
with Ultor Current 
of 100 ~amp. . . . +15 to +315 +60 to +360 vol ts 

For JETEC lon-Trap Magnet No.117. or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 

II :~'i ~ 1
8t:n:; i:n:O~! ,8jnndj ;~;~t::c tr:a9si;ew 7~~ i:~: rb:ai:~~;e~~~ or vol tage 

or ultor-to-grid-No.l voltage. In general, the ultar voltage or ultor­
to-grid-No.l voltage should not be less than 11000 volts. 

§: See next page. 

10-56 
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KINESCOPE 

Cathode-to-Grid-No.l 
Voltage for Visual 
Ext i nct i on of Fo­
cused Raster. • • • 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(81 ack Level): 
White-level value 

(Peak negative) 
Minimum Field Strength 

of PM lon-Trap Magnet 

Maximum Circuit Values: 

14 to 30 

14 to 30 

31 

Grid-No.l-Circuit Resistance. 

17 to 39 volts 

17 to 39 volts 

36 gausses 

1. 5 max. megohms 

§ For specimen PM ion-trap magnet, such as Heppner Model Mo.E,1/.37 or 
equivalent, located in optimum position and rotated to give maximum 

~~ ~9~~~e;~'ren~Otrh 80 ? it\e; ;~u l g~:~~a~P~~~~~V °Snh'outtde ot:':J:;get ~ar~: 
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 adeq,uate adjustment 
to permit satistactory performance without lossofhighllght brightness. 

10-56 

For X-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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f.-------I07/1~' ± 5/1~'------~ 

315~~'±1;8"1 OV';'± 3/16" 

---- ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N'? .)1- 21 

(NOTE I) 

YUlE DIVISION 
tAOIO (OUQRATION Of AMUICA. HARRISON, NEW JERSEY 

CE-8876B 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 

POS I T I ON No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE AXI S 

AND ULTORTERMI NAL 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 ISHOWN 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 FORTHIS BASE SHOULD NO! BERIGIDLY MOUNTED; 

I T 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/B INCHES. 

NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: THE MAXIMUM RADIAL DISPLACEMENTOFTHE FACE PANEL 

JUST ABOVE THE MOLD MATCH IS 0.040" WHEN THE TUBE I S ROTATED 

ABOUT THE AXIS OF THE NECK AND SUPPORTED AT THE REFERENCE 

LINE. 

NOTE 6: BULGE AT SPLI CE-L I NE SEAL WI LL NOT PROTRUDE BEYOND 

THE MAXIMUM ENVELOPE SURFACE AT THE MOLe-MATCH LINE. 

10-56 
TUBE DIVISION 

CE-8876C 
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CUTOFF' DESIGN CHARTS 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR VOLTS = ~OOO TO 8000 

-70 
GR ID-No.~ VOLTS ADJUSTED FOR FOCUS -r-t-·_·-r · . 

-~+- ~I/ 
- --+-1 ~ 

i IS 
~ 

I- -- --t~ 
f-__ ~7 

f-- tl 

-60 

-50 

-30 --$ 
r- ;7 

" /r§< 
.~ ~~ i ~"'~ 

1-- !<!-"'~I 
o ~'\i ~ ..,~ 

+'~~ I 

-2 

-I 

o 100 200 300 ~OO 500 
GR ID-No.2 VOLTS 

92CS-9110T 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
UUOR-TO-GR ID-No.1 VOLTS = ~OOO TO 8000 
GRID-No.~-To-GRID-No.1 VOLTS ADJUSTED 

FOR FOCUS 

60 

~/ 
" 

0 
~ 
~ 

~ 
'0/ 

O--f- "r1 
-r-.I:? 

$/ v.s< 
.~ k<~ -,'" ~"'~ 

"" !<!-'Io" o ~ '10..,., .... '" 
~~ .. 

+'i' I I 
---f-f-

0 100 200 300 ~o 500 
GRID-No.2-TO-GRID-No.1 VOLTS 

92CS-8886T I 

TUBE DIVISION 
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BULB-CONTOUR DIMENSIONS 

2.925" ! QUARTER 
-SEeTlON~ 

I--"':::::~'--t-.....l!:::::::::::::- 7.590' MAX. 
DIAGONAL 

TOP VIEW SHOWING MAXIMUM QUARTER-SECTION CONTOURS 
OEFINEO BY PLANES U', BB', CC', and DD'. 

REFERENCE7"""' 
LINE 

LONG-SIDE VIEW 

., ~'- .. ------r.-
"e ------..- I 

--S'----.·- I" 2 765" 
T 2.100 • 

, • 1.515"LJ 
--A~ ___ .5T-' 

CONTOURS (I I, (2). (31. AND (41 DEF I NE MAX I MUM BULB D 1-

MENSIONS IN THE PLANES AA', BB', CC', AND DO'. THE 

PLANES ARE NORMAL TO THE TUBE AX I S AND AT F I XED LOCAT I Ot~s 

10-56 
TUBE DIVISION 

CE-8896A 

IADIO CORPORATION OF AMERICA. HAUISON. NEW JUSfY 
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FOR MAXIMUM SPACE REQUIREMENTS 

SHQRT-SIDE VIEW 

DC B A 
: :: : 

92CM-8896 

FROM THE REFERENCE LINE. WHEN DIMENSIONED FROM THE 
FACEPLATE, THE AXIAL POSITIONS OF PLANES AA', 88', CC', 
AND DO' WILL VARY 8Y to. 125". 

10-56 
TUBE DIVISION 

CE-88968 
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AVERAGE DRIVE CHARACTERISTICS 

10-56 

GRID-DR IVE SERV ICE 

Ef =6.3 VOLTS ULTOR VOLTS = 6000 
GRID No.1 BIASED NEGATIVE WITH RE-

SPECT TO CATHODE TO GIVE FOCUSED 
RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE BR IGHTNESS 
16 0 RASTER SIZE =7' x5-IN' 

o 

0 
!i 
" -t:? 

0 
jf 

: 
0 ~t-1J 

0 
/ ~ 

/ 
II 

1--- § III 
0 

11 

Of-
_VIIV 

-j 

~~ 
0 10 lD 30 ~O 5 60 

16 

V IDEO SIGNAL VOLTS FROM RASTER CUTOFF 
92CS-9115T 

CATHODE-DR IVE SERV ICE 
Ef=6.3 VOLTS 
ULTOR-TO-GRID-No-l VOLTS =6000 
CATHODE BIASED POSITIVEWITNRESPECT 

TO GRID No.1 TO GIVE FOCUSED 
RASTER CUTOFF 

o RASTER FOCUSED ATAVER~r BRIGHTNESS 

RA~!E~ 5~:~~'= ~ 

i'" 0 .i!I 
,. 
~12 
,!. 
g 

0 ~ 
-:/ 

~IOO ~f; '" .. 
0 

vi. 
A.~ 
,'J 

f- § 
~i 
~ 

/ I I 

/ 
~ 

o 10 20 30 ~o 50 60 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CS-8887T 

TUBE DIVISION 
RADIO CORPORATION OF AM~I!lC.A. HARRISON, 

CE-9115T 
-8887T 
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AVERAC.E DRIVE CHARACTERISTICS ~ 

GRID-DRIVE SERVICE 

Ef=6.3 VOLTS 
ULTOR VOLTS =~OOO TO 8000 
GRID No.1 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

I .21-1-1-1-1--i1-1--i1-1-1-1--l 

o 10 20 3D ~ 50 
VIDEO SIOMAL VOLTS FROM RASTER CUTOFF 

92CS-9116T 

L CA"IlIOOE-DRIV£ SERVICE 
IFf=6.3 VOLTS 
ULTIR-TO-G«ID-IIo.1 VOLTS = 
~OOO TO eooo 

CATIIODE BIASEO POSITIVEWITHRE­
S~ECTTOIJIID No.1 TO GIVf FO­
CUSED RASTER CUTOFF 

1.21--1-+-+-+-1-1-1-1-1-j.......j 

1.011--+-++++-+-+-Ji&'r;:>,,-HI--l 

~ o. "I-+-+-+-+-+-+-+J~-~ r-
~ ~I o· I--f-I--

~O.6 ~t1~ 
J If~-+-+-H 

~O.4 111 I~ 
- 1--1-- ~1--1Ifo~'r-j.......j--+-+-I 

0.2 , 

II V .$'+_+-IH--+-+-l 
I..:::~ I 

o 10 20 30 ~O 50 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFI 

92CS-1888T 

rulE DIVISION 
IAOIO COR'OU,TlON OF AMUle ... HAtlRISON. N~W JUSt"Y 

CE-9116T 
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Heater 

Voltage 
Current 

Focus 
Deflection 

Coated Unipotential Cathode 
2.5 a-c or d-c volts 
2.1 amp. 

Phosphor 
Fluorescence 
Persistence 
Direct Interelectrode Capacitance: 

Grid No.1 to All Other Electrodes 
Overall Length 
Diameter 
Bulb 
Cap 
Sase 

El ectrostat i c 
Magnetic 

No.4 
White 

Medium 

9 iJiJf 
21" ± 3/8" 
9" + 1/8" 

- J-72 
Medium Metal 
Med i urn 6-Pi n 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

Ha:x:imum Ratines Are Based on a Line-Voltaee Desien Center of 117 Volts 

High-Voltage Electrode (Anode No.2) Volt. 7000 max. volts 
Focus i ng El ect rode (Anode No.1) Volt. 2000 max. vo lts 
Accelerating Electrode (GridNo.2) Volt. 250 max. volts 
Control Electrode (Grid No.1) Volt. Never positive 
Fluorescent Screen Input Powerlsq cm : 

Fi xed Pattern 
Mov i ng Pattern 

Grid Circuit Resistance 

2.5 max. 
5.0 max. 
1. 5 max. 

mw mw _ 

megohms + 
Typical Operation: 

Cathode { Should be connected to one side 
or to mid-tap of heater winding 

Anode No.2 Voltage 6000 7000 volts 
Anode No.1 Voltage D 1225 1425 aoprox. vo 1 ts 
Grid No.2 Voltage 250 250 volts 
Grid No.1 Voltage 0 Adjusted to give suitable luminous spot 

Grid No.1 Signal-Swing Volt." 25 25 approx. volts 

NOTE: Sri II lance and definition decrease with decreasing 

anode voltages. In general the anode No.2 voltage should 

not be less than 5000 volts. 

o Supply should be adjustable to ± 20'1 of the value shown. 
o Approximately )51 of Grid No.2 voltage is required for current cut­

off when. in some appl ieat ions, it is necessary to use the maximum 

• ~:~~~~~~~!:k9~~1~i~~~it9~~~i~~i~~1~nce with good resolution. For 
greater brilliance. up to twice this value Should be available. 

rhe ChCJ~CJcteristic Curves for the 9Al'ij are the sa_e 
as those fo'r the 12APij. 

- Indicates a change. 

Jan. 30, 1942 
RCA RADIOTRON DIVISION 
RCA I.4ANUFACTUIING COMPANY. INC. 

DATA 



ANODE N!! 2 

MEDIUM 
a-PIN BASE 

ANODE 

10· ~:~ 
MAX';t 

@) 
9AP4/1804-P4 

KINESCOPE 

REFERENCE LI NE 
THROUGH TOP LIP 
Of" DEFLECTING YOKE. 
YOKE HOLDER SHOULD 
PRQV IDE FOR SPEC I FlED 

_l=~~YfMENT ALONG TUBE 

I" 
3 Va 

MAX. 

BOTTOM V I EW OF 
SOCKET CONNECT IONS 

~ .. 
z{is 

I . 6 

BOTTOM VIEW OF" TUBE 

Jan. 30. 1942 
RCA RADIOTION DIVISION 
RC .... M .... NUFACTURING COMPANY. INC 

92C-6015Rl 



MAGNET! C FOCUS MAGNETIC DEFLECTION 

General: 
Heater. for Unipotential Cathode: 

Voltage. • • • • • •• 6.3 •.•••• ac or dc volts 
Current. • • • • • • •• 0.6 •••.••• amp 

Direct Interelectrode Capacitances (Approx.l: 
Grid No.1 to All Other Electrodes. • 6.5 ~~f 

~~f 
~~f 
~~f 

Cathode to All Other Electrodes •••• , 5.0 • 

External Conductive· Coating to Anode NO.2{2~g ~~: 
Phosphor (For Curves. see front of this Sectionl 

Fluorescence and Phosphorescence 
No.4 

White 
• Medium 
Magnetic 
Magnet ic 

Persistence of Phosphorescence 
Focus I ng Method. . . • • • 
Defl ect i on Method. • . • • 
Deflection Angle (Approx.) 
Ion Trap • • • • • • 

500 

. Magnetic 
• • Conduct i ve 
17-5/8" :I: 3/8" 
1~1I2" :I: 1/8" 
. • • .• 9" 

6" x 8" 

Externa 1 Coat i ng . • • • • 
Overall Length •••••• 
Greatest Diameter of Bulb ••• 
Minimum Useful Screen Diameter 
Raster Size (Approx.l. 
Mounting Position. • • • • • • • • Any 

• • Recessed Sma II Cav i ty 
• • Sma II-She 11 Duodeca I 7-P i n 

BOTTOM VIEW 

Cap ••••••• 
Base •••••• 

Pin 1- Heater 

Pin 2-Grid No.1 

Pin 6-No Connection 

Pin 7 - No Connec t ion 
$---

---
I 

Maxi.u. Ratings, Desifn-Center ~lues: 

ANODE VOLTAGE- . • • . • • •• 
GRI[}-No.2 VOLTAGE ...•..• 
GR([}-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 wann-up period not 
exceeding 15 seconds •.• 

After equipment wann-up period ...• 
Heater positive with respect to cathode • 

.• See next page. 

+-Indic:ates a change. 

MAR. 15. 1948 lWE DEPARTMENT 

Pin 10-Grid No.2 

Pin 11 - Cathode 

Pin 12- Heater 

Cap - Anode. 
Grid No.3 

10000 max. volts 
410 max. volts 

125 max. volts 
o max. volts+-
2 max. volts+-

410 max. volts fo-
125 max. volts 
125 max. volts 

DATA 
UDIO COIPOIATION O. AIIE.,CA. HAI.,ION, NEW JURY 



+TypicaIOperation: 
Anode Voltage' •• 
Grid-No.2 Voltage. 
Grid-No.1 VoltageO 

~ 
IOBP4 

KINESCOPE 

Maxillull Circuit Values: 

Grid-No.1-Circuit Resistance 

+ Minillull Circuit Valu .. : 

9000 
250 

-27 to -63 

volts 
volts 
volts 

1. 5 max.megohms 

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 rcuit between indicated electrode and the output capac­
itor should be as follows: 

Grid-No.l-Circuit Resistance 
Grid-No;2-Ci rcuit Resistance 
Anode-Circuit Resistance •. 

The resistors used should be 
ages involved. 

CCIIIPonenta: 
lon-Trap Magnet' 
Deflection Yoke* 
Focusing Coil". 

150 mi n. 
470 min. 

11000 min. 

capable of withstanding the 

ohms 
ohms 
ohms 

volt-

RCA Type No.203D1 
RCA Type No.201DI 
RCA Type No.202D1 

• The anode and grid NO., which are connected together within tube are 
referfed to herei n as anode. 

Brilliance 3.nd definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 8000 volts. 

~ ;!:~:' c:;~!~;t~:;u~~e~nb~e:~~~~eadgn1:tC~::dppS:oOxt: 109 rna. for the typical 

operating conditions shown. 

• ~~I :{'c~iuZ:ent:l d~~t'1iesct !~:;~~.i 1 "c7~r~e~t ;:~~~[~pb:8~h ~~/eOrket~: ~;:1~;r 
~~:[a!}nrh~O~~~~!O~~,~:~:~. The current varies directly as the square 

The de current requi red by this coil is appro)(. 115 mao for the typical 

:~=r:l~~_~Y~~~t i~~f t:gh:W:dj:~~e~Stion~r~ru~~n:d h~~,~t:~i Ib~\ :~t~:~~ag; 
20 foot-lamberts on a ,- x 8- picture area. Distance from reference 
1 ine (see outl ine Drawing) tocenter 1 ineof air gap is appro)(. ,-1/"-. 

+1 nd icates a Change. 

MAR. 15, 1948 YUlE DEPARTMENT DATA 
IADIO CORPORATION OP AMUICA. HAttlSON, NEW JUSEY 
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2~:I:~' 

MOTE 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 
IMEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL 
IS ON SAME SIDE AS VACANT PIN POSITION No.3. 

MOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + • 003" - . 000" I. D. AND 2" LONG 
WILL REST ON BULB CONE. 

MOTE 3: SOCKET FOR TH I S 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 1-7/B". 

MOTE ~: APPROX. DISTANCE TO CENTER OF FOCUSING-COIL AIR 
GAP. 

MOTE 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 I ON- TRAP MAGNET S·HOULD BE SUCH THAT NORTH POLE IS 
ADJACENT TO PIN No.6 AND SOUTH POLE TO PIN No. 12. 

OCTOBER 15, 1947 TIllE DEPARTMENT CE-6663R2A 
IADIO COIPOIATION 0' AMEIICA, HAlltSON, NEW lEUEY 
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"(continued fro ... preceding page, 

ROTE 8: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL AIR 
GAP MUST BE WITHIN THIS SPACE. 

10TE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

10TE 8: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

10TE 8: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 
AREA AROUND ANODE CAP. 

92C~6663R2 

OCTOBER 15. 1947 1\& DEPARTMENT CE-6663R2B 
IMHO COIfOIAfiON Of AMlIIeA. HAlIISON. NEW JIISlY 
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MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 

Voltage. . . . . . .. 6.3 ..... . ac or dc volts 
amp Current. . . . . . .. 0.6 ..... . 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes .. 
Cathode to All Other El ect rodes ... 

External Conductive Coating to Anode 

Face Plate (Transmission of about 65%) 
Phosphor (For Curves, see front of this Section) 

Fl uorescence and Phosphorescence 
Persistence of Phosphorescence 

Focusing Method ....... . 
Deflection Method ....... . 

6 /1¥f 
5. /1¥f 

{ 2000 max. JJ-i" f 
500 min. JJ-JJ-f 

RCA "Filterglass" 
No.4-Sui fide Type 

Whi te 
Medium 

Magnetic 
Magnetic 

Deflection Angle (Approx.) .. . . . .. ...... 52 0 

I on-Trap Gun . . .. Requ ires 
Overall Length ... 
Greatest Diameter of Bulb. 
Screen Diameter .. 
Mount ing Position .. 

External Double-Field Magnet 
17-5/8" ± 3/8" 
10-1/2" ± 118" 

9-318" 
. . Any 

Cap ........ . 
Base ....... . 

. Recessed Small Cavity 
.. Small-Shell Duodecal 5-Pin 

Basing Designation for BOTTOM VIEW. . ....... 12Dl 

Pi n 1 - Heater 

® Pin 2 -Grid No.1 ---

Pin 10-Grid No.2 10 

2 " 
I 12 

Maximum Ratings, Desifn-Center Values: 

ANODEoVOLTAGEo . . . . 
GRID-No.2 VOLTAGE ... 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Pos i t i ve peak va 1 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. 

Pin 11- Cathode 

Pin 12-Heater 

Cap - Anode, 
Grid No.3 

12000 max. volts 
410 max. volts 

125 max. vol ts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. vol ts 

o Anode and grid,No.3, which are connected together within tube, are re­
ferred to herein as anode. 

D The product of anode voltage and average anode current should be limited 
to 6 watts. 

MAY 1, 1950 
TUBE DEPARTMENT DATA 

RADIO CORPORATION Of AMERICA, HARRISOH. NEW JERSEY 
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Typical Operation: 

Anode Vol tage' . 9000 11000 volts 
Grid-No.2 Voltage. 250 250 volts 
Grid-No.1 Voltage for Visual 

Ext i ncti on of Undefl ected 
Focused Spot -27 to -63 -27 to -63 volts 

Focusing-Coil Current 
(DC, Approx.)t 115 125 ma 

lon-Trap-Magnet Current 
(DC, Approx.)# 155 180 me 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 1.5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the 1 imited-energy type with 
inherent regulation to 1 imit the cont inuous short-circuit cur 
rent to 5 mao I f 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 
Grid-No.2-Circuit Resistance 
Anode-C i rcu i t Res is tance . . 

150 min. 
470 min. 

15000 mi n. 

ohms 
ohms 
ohms 

The resistors used should be capable of withstanding the ap 
p 1 i ed voltage. 

Components: 

Horizontal-Deflection-Output & High-Voltage Transformer: 
For use with pulse-operated high-voltage supply 

giving 10000-12000 volts ..... 
Horizontal Linearity Control ....•. 
Width Control ............. . 
Vert ical-Deflect ion Output Transformer. 
Deflecting Yoke ..•.....•..•. 
lon-Trap Magnet (Permanent-Magnet Type). 
Focusing Coil oo .....•....... 

RCA-217T1 
RCA-207R1 
RCA-206R1 
RCA-204T9 
RCA-205D1 
RCA-20JD.3 
RCA-202D1 

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 8000 volts. 

For JETEC Focusing Coil No.106. or equivalent, positioned with center 
1 ine of air gap aoproximatelY'J-l/ij 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 

~~ ~~o~~~~_ ~ a~~~~~! 9 ~~r b ~ 19~~ n~~f t sO,t o~5 a~O~~-x' :~b~ r~~ u ~~ r a ~~~~ vo 1 t s, 

Ii For JETEC 10n-TraD Magnet NO.lOB I or equivalent, located with main Dole 
pieces longitudinally oPDosite Internal pole pieces, and rotated to 
give maximum brightness. 

00 Renewal sales item only. 

MAY 1, 1950 
TIllE DEPARTMENT 

DATA 
IADIO COII'OIATION OP AMEriCA.. HAIIISON. NI!W JI!ISI!Y 
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2 Ye" T"k--+---t 

.~~_O~~~F-~~~~. 
3~·MAX. 

9 Yl6 2"R. 

:I: ~16 EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 7) 

4~·MIN. 

(NOTE 5) 

I 
SEE NOTE II 

I 

I ~2N FOR 

TUBE SUPPORT 

/ 2~':I:~' 

t2CM-HI3R3 

MOTE 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 I MEASURED 
ABOUT THE TUBE AXIS) OF 100. ANODE TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No.3. 

MOTE 2: REFERENCE LINE IS DETERM I NED BY POS I T I ON WHERE 
HINGED GAUGE 1.500" + • 003" - • 000" I. D. AND 2" LONG 
WILL REST ON BULB CONE. 

MOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

MORE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITH INC I RCLE CONCENTR I C WITH BULB AX I SAND HAV I NG 
DIAMETER OF 1-7IB". 

MOTE ~: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
VACANT PI N POS I T I ON No.6 AND TUBE AXI S 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. 

MOTE 5: LOCAT I ON OF DEFLECT I NG YOKE AND FOCUS I NG-CO I L MUST 
BE WITHIN THIS SPACE. 

MAY 1. 1950 TUIE DEP .... TMENT CE-6663R:3A 
IAOIO COIPOIATION O' AMEIICA, HAIIISON, NEW Jilsn 
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KINESCOPE 

NOTE 6: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNE1. 

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 
TUIE DEPARTMENT 

CE-6663R3B 
IADIO CO'POIATION Of AMEiICA, HAlllSON, NEW JElSf.'t 
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. KINESCOPE 

CURVES 

The following Grid-Drive Characteristits Curves are for the 
condition with grid No.1 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 isapproximately 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 

Eof' = 6.3 VOLTS 

ANODE VOLTS = 9000 

GRID N!!I BIASED TO CUTOff Of 
UNOEfLECTED fOCUSED SPOT 

RASTER SIZE = aU x6" (fOCUSED 
fOR AVERAGE BRIGHTNESS) 

PEAK GRID-N21 DRIVE fROM CUTOff-VOLTS 

92CM-7448 

MAY L 1950 TUBE DEPARTMENT CE-744B 
IAGIO COIPO."TION 0' AMEiICA. HAIRISON. NEW JEISEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef'=6.3 VOLTS 

ANODE VOLTS = 11000 

GRID N!!I BIASED TO CUTOFf OF 
UNDEfLECTED fOCUSED SPOT 

RASTER SIZE = e".6" (fOCUSED 
fOR AVERAGE BRIGHTNESS) 
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FEB. 15, 1950 YUle DEPARTMENT 92CM-7447 
IAOIO COIrOIATION Of AM£IICA, HAlIISON, NEW JEI5EY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

E.f>=6.3VOLTS 

ANODE VOLTS = 9000 TO 12000 

GRID N!!I BIASED TO CUTOFf' OF 
UNDEf'LECTED FOCUSED SPOT 

160 

30 $0 60 
PEAK GRID-N!!I DRIVE FROM CUTOFF-VOLTS 

FEB. 21, 19$0 TUIE DEPARTMENT 92CM-74$4 
.,.,010 CORPORATION Of' AMfiICA ......... ISON. NEW JIISlY 
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AVERAGE CHARACTERISTICS 

Ef'=6.3 VOLT 
ANODE VOL TS- 9000 
GRID-NS!2 VOL TS=250 
GRID-NS! I BIASED TO CUTOff 

ZE 6"X 8" 
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OSCILLOGRAPH TUBE 
MAGN ET I C FOCU S MAGNETIC DEFLECTION 

DATA 

General: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • • •• 6.3 •••••• ac or dc volts 
Cu rrent • • • • • • • •• 0.6 ± 10% • • • amp 

Direct I nterel ectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes 6 WJ.f 
Cathode to all other el ect rodes • • • •• 5 WJ.f 

Faceplate. • • • • • • • • • • • • • • • • Filterglass 
Light transmission (Approx.). • • • ••• 77% _ 

Phosphor (For Curves. see front 01 this section). P7 
Fl uo rescence. • • • Bl ue 
Phosphorescence • •• Greeni sh-Yellow 

Pers i stence • • • • • • • •• Long 
Focus i ng Method • • • • • • • ••• Magnet i c 
Defl ect i on Method • • • • • • ••• Magnet i c 
Deflection Angle (Approx.). • ••••• 500 

Overall Length •••••• 17-5/8" ± 3/8" 
Greatest Diameter of Bulb. • • 10-112" ± 1116" 
Minimum Useful Screen Diameter. 9" 
Weight (Approx.). • • • • • 101bs 
Mounting Position ••••• • • • • • •• Any 
Cap. • • • • • • .Recessed Small Cavity (JETEC No.Jl-21) 
Bulb. • • • • • • • • • • • • • • • • • • • • J-84 
Base ••••••• Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

Bas i ng Des i gnat i on for BOTTOM V lEW. • • • • • • 12D 

Pi n 1 - Heater 

Pin 2 - Grid No.1 

Pin 10 - Grid No.2 

Pin 11 - Cathode 

Maximum Ratings. Desifn-Center VaLues: 

ULTO~ VOLTAGE •••••••••• 
RID-No.2 VOLTAGE: 
Positive value (DC or Peak AC). 
Negative value (DC or Peak AC). 

RIC-No.1 VOLTAGE: 
Negative bias value. 
Positive bias valu~. 
Positive peak value. 

Pin 12 - Heater 

Cap - Ul tor 
(Gri d No.3. 
Collector) 

10000 max. volts 

700 max. volts 
180 max. volts 

180 max. volts 
o max. volts 
2 max. volts 

• The ·ultor" in a cathOde-ray tube is the electrode to which is applied 
the highest dcvoltage for accelerating the electrons in the beam prior 
to its deflection. In the 10KP1. 'the ultor function is performed by 
~rid No.,. Since grid NO., and collector are connected together wit~ 
In the 10KP1, they are collectively referred to simply as ·ultor· 10r 
convenience In presenting data and curves. 

&: See next page. ... I nd i cates a Change. 

NOV. 1. 1955 TUIE DIVISION 
DATA 

IADIO CORPO.ATION OF AMEIICA, MAlliSON, NEW JEISlY 



~ 
IOKP7 

OSCILLOGRAPH TUBE 

PEAK GRID-No.1 DRIVE FROM CUTOFF ••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

65 max. 

125 max. 
125 max. 

volts 

volts 
volts 

For any ultor voltage (Ec~) between 7000' 
and gr.d-No.2 voltage (EC2 ) b.t~een 150 

and 10000 volts 

and 700 volts 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot • • • 

Gri d-No. 2 Cu rrent. ••••• 

Focusing-Coil Current {DC)OO 

Spot Pos it ion. • • 

-10.8% to -25.2% of EC2 
-15 to +15 

[~~ x 99J ± 15% 

1111 

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) 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

7000 

250 

-27 to -63 
99 ± 15% 

9000 

250 

-27 to -63 
112 ± 15% 

1.5 max. 

volts 
~p 

rna 

voLts 
volt. 

volts 
m2 

megotvns 

• At or near this rating. the effective resistance of the ultor supply 
should De adequate to 1 imit 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 1000 volts. 

00 For specimen focusing coil similar to JETEC Focusing Coil No.l06 

~~~)!! °f;:m ~~~~r:~~e 9~f n!(~:~d D~:~:~l~~l a~t f::et{fan'ai nu~ t~fr ~~~r~~~ 
of 200. microamperes. 

/I.IJ. The center of the under1 ected, unfocused spot will fall wi tl'li n a c i rel e 
having an 18-mm radius concentric with the center of the tuDe face. 

- I~dicates a change. 

NOV. 1. 1955 
1UIE DIVISION 

DATA 

IADIO CO'POIATION Of AMeIlCA, ttA"IIQN, New JIISE'r 
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OSCILLOGRAPH TUBE 

4 ~n 

(NOTE 5) 

92CS-6932R2 

SMALL-SHELL 
DUODECAL 

5-PIN BASE 
JETEe NIL 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 IMEASURED 
ABOUT THE TUBE AXISl OF flOo. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE IJETEC No.1I2ll.500" + .003" - .000" 
I. D. AND 2" LONG I'll LL REST ON BULB CONE. 

NOTE 3: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED; 
I T SHOULD HAVE FLEXI BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WI LL FALL WI TH INC I RCLE 
CONCENTRIC WITH BULB AXIS AND HAVING DIAMETER OF 1-718". 

NOTE ~: FOR TUBE SUPPORT WH I CH ·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 
TUIE DIVISION CE-6932R2 

IADIO CORPORATION OF AMERICA. HA.lIISON. NEW JElSEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

--ULTOR CURRENT 

E4" = 6.3 VOLTS 

---HIGHLIGHT BRIGHTNESS 

E4" = 6.3 VOLTS 
ULTOR VOLTS= 7000-10000 
GRID N.Il I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 
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ULTOR VOLTS = 8000 
GRID-N.Il 2 VOLTS = 250 
GRID N.Il I BIASED TO CUTOFF 

OF UNDEFLECTED FOCUSED 
SPOT 

RASTER SIZE=14CM x 14CM 
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MONITOR KINESCOPE 
MoTAL-BACKED SCREEN 

ELECTRO$TATIC FOClJ.S M.AGNETIC DEFLECTION • DATA 

Genera I: 

Heater. for Unipotential Cathode: 
Voltage ••• ' .••••• 6.3 •••••• ac or dc volts 

.. Current. • • • • • • • • 0.6 •••••• 
,irect Interelectrode Capacitances (Approx.): 

amp 

Grid No.1 to All Other Electrodes. • • •• 6 ~f 

Cathode to A II Other Electrodes 5 ~f 
Faceplate. Spherical. • • • • • • Filterglass 

Light Transmission (Approx.) • 66% 
PhospherO, Metal-Backed • • • • • P4-Sul f ide Type 

FI uorescence and Phosphorescence • • •• Nh i te 
l Pers i stence of Phosphorescence • • • • Short 
!focus ing Method. • • • • • • • • Electrostat ic 
Deflection Method. • • • • • • • • Magnetic 
Deflection Angle (Approx.) ••••• 500 

Overall Length • • • • • • 16-5/8" ± 3/8" 
Greatest Diameter of Bulb. 10-1/2"11/8" 
Minimum Useful Screen Diameter • • • • • • • • 9-1/8" 
Picture Size (Nithin minimum-useful-screen area) 8"x6" 
Mount i ng Pos i t ion • • • • • • • • • • • • • • • • • • • • Any 
Cap. • •• Recessed Small Cavity (JETEC No. Jl-21) 
Base ••••• Small-Shell Duodecal 6-Pin (JETEC No. B6-63) 

Pin 

Pin 

1- Heater 

2-Grid No.1 

Pin 6-Grid No.3 

Pin 10-Grid No.2 

Pi n 11- Cathode 

BOTTOM V lEW 

~ 
W 

~ax illUIl Rat ings, O ... ivn-C.nter. V~L" .. : 

ULTOR- VOLTAGE •• 
GRID-No.3 VOLTAGE •• 
GRID-No.2 VOLTAGE •• 
GRID-No.1 VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak' value 

o For curves, see tront 01 this section. 

Pi n 12 - Heater 

Cap - UI tor 
(Grid No.4 & 

Collector) 

14000 max. 
2700 max. 
410 max. 

125 max. 
o max. 
2 max. 

volts 
volts 
volts 

volts 
volts 
volts 

• In the 10SP •• grid Mo • .Il which has the ultor tunct ion~ and co11ector are 
connected together within the tube and are conveniently referred to 
collectively as ·ultor·. The ·ultor· in 8 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 appl ied the I ~~~h~:~l:~tl~~~age for aeeelerat ing the electrons In the beam prior tc 

JULY 1, 1952 TUIE DEPARTMENT TENTATIVE DATA 
IADIO COl~IATlON 0' AMElitA. HAI'ISON, NEW JURY 
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MONITOR KINESCOPE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceed i ng 15 seconds 

After equ i pment warm-up per i od 
Heater positive with respect to cathode 

Equlp .. nt D.Ilgn Rang.s: 

410 max. 
180 max. 
180 max. 

volts 
volts 
volts 

4 
For Gny uLtor vo/tGf' (Bu) b.tw •• n 10000' Gnd 14000 voLt. 

Gnd ,rid-No.2 voltGI' (Bc2 ) b.tween 150 Gnd 4'0 volt. 

Grid-No.3 Voltage for Focus with 
Ult~r Current of 100 ~p 11.71 to 15.91 of Eu volts 

Grid-No.1 Voltage for 
Visual Extinction of 
8" x 6" Raster • • • • • 

Max. Grid-No.3 Current"" • 
Grid-No.2 Current ••••• 
Field Strength of Adjustable 

Centering Magnet •••• 

Ela.plel of UI. of D.slgn Rang.,: 

For uLtor voltGI' of J2000 

Gnd ,rid-No.2 voltGI' of 200 

Grid-No.3 Voltage for 
focus with Ultor 

91 to 241 of EC2 
See Curves 
-15 to +15 

o to 8 

14000 
200 

Current of 100 ~p 1400 to 1900 1640 to 2225 
Grid-No.1 Voltage for 

Visual Extinction of 
8" X· 6" Raster • • • -18 to-48 -18 to-48 

Nell.u. Circuit Valu •• : 

gausses 

voLh 
volt. 

volts 

volts 

Grid-No.l-Circuit Resistance ••••• 1. 5 max. megohms 

• .rlll lance and definition decrease with decreasing ultor yoltage. I~ 
•• general, the ultor voltage Should not be 1 •• s than 10000 voUa. 

Grld-llo., Current Increases as the uUor yoltage Is decreased. 

For x-ray shielding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TU8ES 

at front of this Section 

I 

JULY 1. 1952 
1\8 DEPARTMENT 

TENTATIVE DATA 
IADIO COIPOIATION OP ~IICA. ""tIISON. NIW JIIsn 
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MONITOR KINESCOPE '

0. \S'.() . 
V 

7 • 
9 ~IO 

:l ~Mi 

RErERENCE 
L.INE 

(NOT[ 2) 

I 
3 " 

7 ~6 

:t~; 

1 

SMAL.L.-SHEL.L. 
DUODECAL. 

6-PIN BASE 
(NOTE 3) 

JETEC N8 86-63 

e2CM-772e 

MOTE I: 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 
AXISI OF tlOo• BULB TERMINAL IS ON SAME SIDE AS PIN 
No.6. 

MOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. I 121 1.500" + 0.003" 
- 0.000" 1.0. AND 2" LONG WILL REST ON BULB CONE. 

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 CIRCLE CONCENTRIC WITH BULB AXIS AND 
HAVING DIAMETER OF 1-7/8". 

IOTE II: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 
BULB TERMINAL. 

JULY 1, 1952 TUIE DEPARTMENT CE-7729 
tADIO COIPOIATION Of AMrIICA, HAI,ISON, HaW JlIII' 
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AVERAGE GRID-DRIVE CHARACTERISTIC 
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Ef'=11.3 VOLTS 
ULTOR (GRID-N84 AND 

COLLECTOIO VOLTS = 12000 
GRID-N83 VOLTS ADJUSTED TO GIVE FOCUS 

AT AVERAGE RASTER BRIGHTNESS 

;~~T::IS~~~~}:~NCUTOFF OF RASTER 

200 
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VIDEo SIGNAL VOLTS FROM CUTOFF 

MAR. 21, UI!l2 TIllE DEPARTMENT 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

VOLTS 
(GRID-NR4 Al'ID 

COLLECTOIV VOLTS = 12000 
GRIO-Ne 3 VOLTS AD.lUSTED TO GIVE 

AT RASTER 
GRID NR I OF RASTER 

800 

MAR. 21.11152 

FROM CUTOFF 

1UIE DEPARTMENr 
IAOIO CIOIIOIATION OF AMIIICA" HAllIION. NIW J!III!Y 

112CM-7773 
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GRID-DRIVE CHARACTERISTICS 

MAR. 2~ 11I~2 

=12000 
AD.JU~;TE'D lTD GIVE FOCUS 

BRIGHTNESS 
OF RASTER 

VIDEO SIGNAL VOLTS FROM CUTOFF 

TU8E DEPARTMENT 
IAO/O ~TION 01 AMaleA. H.toUISON. NIW ..... 

92CM-777~ 
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OSCILLOGRAPH TUBE 
FOCUS MAGNET IC DEFLECT ION MAGNETIC 

DATA 

General: 

Heater. for Unipotential Cathode: 
Voltage. . • . . . .. 6.3 .••••• ac or dc volts 
Current. . • • . • • .• 0.6 ± 10% •..• 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes. 
Cathode to all other electrodes. 

Faceplate. Spherical ...... . 
Light transmission (Approx. ) .. 

9 
6 

amp 

J.I.Il.f 
J.I.Il.f 

Filterglass _ 
. .76% 

Phosphor (For Curves. see front of this Section) 
Fluorescence .. 

••••• P7 
••.• Blue 

Short Pers i stence. . 
Phosphorescence. 

Pers i stence •. 
Focusing Method .. 
Deflection Method ...•. 
Deflection Angle (Approx.) 
Over~ 11 Length • • • • •• 
Greatest Diameter of Bulb ••• 
Minimum Useful Screen Diameter 

Greenish-Yellow 
• ••.. Long 
· •• Magnet ic 
· . . Magnet ic 
· • . .• 500 

19-5/8" ± 1/2" 
12" ± 3/16" 

• . • •• 10'" 
Weight (Approx.i . 
Mounting Position. 

• ••• 8 1 b~1 
• • . . . • • ..••..• '. An~ 

Cap .•. 
Bul b .. 
Base .. 

• . . . • • Medi um (JETEC No.C1-5): 
. . . . . . . . . . . . . . . • . • . . J96, 

Basing 

Pi n 1 

... Long Medium-Shell Octal 8-Pin (JETEC No. B8-65). -
or Long Medium-Shell Octal 5-Pin (JETEC No. B5--80) , 

Designation for BOTTOM VIEW •........• 5ANi 

- No Connec- Pi n 6 - No Connec-

Pin 2 
Pin 3 
Pin 4 

t i on t ion 
- Heater Pi n 7 - Cathode 
- Grid No.2 Pin 8 - Heater 
- No Connec- Cap - Ul tor 

tion (Grid No.3. 
Pin 5 - Grid No.1 Collector) 

Maximum Ratings, Desifn-Cente1" Values: 

ULTOR VOLTAGE .••. 
GRID-No.2 VOLTAGE~ 

Positive value (DC or Peak AC) 
Negative value (DC or Peak AC) 

GRID-No.1 VOLTAGE: 
Neaative bias value. 
Positive bias value· 
Positive peak value. 

10000 max. volts 

700 max. volts! 
lBO max. volts; 

180 max. volt 
o max. vol t 
2 max . volt 

... At or near this rating. the effective resistance of the ultor supply 
should be adequate to 1 imit the ultor inout power to 6 watts. 

-·Indicates a change. 

10-56 TUBE DIVISION 
DATA 

IADIO CORPOIATION Of AMElICA. HARRISON, NEW JElSEY 
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OSCILLOGRAPH TUBE 

PEAK GRID-No.1 DRIVE FROM CUTOFF •••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater ne9ative with respect to cathode 
Heater pas i t ive wi th respect to cathode 

Equipment Design Ranges: 

65 max. 

125 max. 
125 max. 

vol ts I 

volts 
vol ts 

For any ultor voltaee IEc3 ) between 4000' 
and erid-No.2 voltaee IEc2 ) between 150 

Grid-No.1 Voltaqe for Visual 

and zoooo volts 
and 750 volts 

Ext i net i on of UndeHected 
Focused Spot.'. 

Grid-No.2 Current. .•••• 

Focusing-Coil Current (DelaO 

Spot Pas i t i on. • • 

-10% to -28% of EC2 
-15 to +15 

[ " ~ x 88.5J ± 15% "14000 
iUI 

Examples of Use of Design Ranges: 

For ultor voltaee of 4000 7000 
and erid-No.2 voltaee of 2'50 250 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot -25 to -70 -25 to -70 

Focusinq-Coil Cu rrent (DCl 75 to 102 99 to 135 

Maximum Circuit Values: 
Grid-No.1-Ci rcuit Resistance 1.5 max. 

volts 
f.L3mp 

ma 

volts 
volts 

volts 
rna 

megohms 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage Should not be less "than lIOOO volts. 

00 For specimen focusing coil similar to JETEC FocusinSi Coil HO.iC6 
positioned with air gap toward faceplate and center line of air gap 
ii-lIaR from Reference Line (See Diaensional Outline) and ultor current 
of 200 microamperes. 

/HI 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 
TUIE 'DlVISION 

DATA 

IADIO COIPOIATION OF AMERICA. HAlliSON. NEW JEISEY 
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OSCILLOGRAPH TUBE 

92CM-b375Rb 

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 IMEASURED ABOUT THE TUBE 
AXISI 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" 1.0. 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 TIllE DIVISION CE~375R6 

IAOIO CO'PQlATION OF AMElICA, HAIiISON. NEW JElSEY 
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12DP7-A 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E f = 6.3 VOLTS 

ULTOR VOLTS=4000-10000 

GRIO N21 BIASED TO CUTOF"F" 
OF" UNDEI'LECTED F"OCUSED SPOT 
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a: 600 
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APRIL 9, 1952 

10 20 40 SO 
VIDEO SIGNAL VOLTS F"ROM CUTOFF" 

TUBE DIVISION 
IAIIO O)IK)IAJlON 01' AMaleA. KAlIISON. NlW JEIISIY 

60 70 

92CM-6943RI 
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12DP7-B 

OSCILLOGRAPH TUBE 
MAGNET I C FOCUS MAGNETIC DEFLECTION 

The 12DP7-B is the same as the 12DP7-A except for the follow­
ing items: 

General: 

Faceplate. Spherical ••••• 
Light transmission (Approx.) 

NOV. 1. 1955 
TUBE DIVISION 

IADIO corPOIATION Of AMEIICA. HAIIISON, NEW JElSlY 

Fi ltergl ass 
76% 

DATA 



@ 
12DP7-B 

OSCILLOGRAPH TUBE 

.950"MAX. 

lore I: THE PLANE THROUGH THE TUBE AXISANDPIN No.5 MAY VARY 
FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMINAL BY 
AN ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXIS·I OF ± 10°. 
ULTOR TERMINAL IS ON SAME SIDE OF TUBE AS PIN No.5. 

10TE 2: REFERENCE LINE I~ DETERMINED BY POSITION WHERE GAUGE 
1.430" + .003" -.000" 1.0. AND 2" LONG WI LL REST ON BULB· 
CONE. 

IOTE 3: t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTEO AT THE CENTER OF 
THE BOTTOM OF THE BASE. 

112CM-8375R5 

SEPT. 1, 1952 TUIl DEPARTMENT CE~375R5 

IADIO COIPORATION 0' AMEiICA, HA •• ISON. NEW JUSEY 



~ 
12DP7-B 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef'=8.3 VOLTS 

ULTOR VOLTS=4000-10000 

GRID Nlli BIASED TO CUTorr 
or UNDErLECTED rOCUSED SPOT 

III ... 
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800 

700 

II: 800 ... ... 
~ 

" o 
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~ 400 
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300 

200 

100 
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APRIL 9, 19!o2 

10 20 30 40 !oO 
VIDEO SIGNAL VOLTS rROM CUTorr 

na DEPARTMENT 
IADIO COIfOIAltON Of AMEIICA, HAiIISON, NEW JEISh' 

60 70 

92CM-6943RI 



~ 
12LP4 

KINESCOPE 
MAGNET I C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Vo 1 tage. . . . . . .. 6.3..... ac or dc volts 
Current. . . . . . .. 0.6..... amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . 6 J.lP.f 
Cathode to All Other Electrodes. . . . .. 5 J.lP.f 

External Conductive Coating to Anode .. {3000 max. J.lP.f 
750 min. J.lP.f 

Phosphor (For Curves, see front of this Sect ion) No.4 
Fluorescence. . White 
Phosphorescence. White 

Persistence Medium 
Focusing Method. . Magnet ic 
Deflection Method. . . . . Magnetic 
Deflection Angle (Approx.) . . . . . . . . . . . . 570 
lon-Trap Gun ... " Requires External Double-Field Magnet 
Overall Length . . . . . . 18-3/4 • 3/8" 
Greatest Diameter of Bulb. 12-7/16.1/8" 
Screen Diameter. . . . 11-3/8" 
Raster Si ze (Approx.). 7-1/2" x 10" 
Mounting Position. Any 
Cap. . . . . . . . . Recessed Sma II Cav i ty 
8ase . . . . . . . . Small-Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW. 12D 

Pin i-Heater 

Pin 2-Grid No.1 

Pin 6-No Connection 

Pin 7-No Connection *
::~ 

---
o 

z " 
I Z 

Maximum Ratings, Desifn-Cente, 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. 

Pin 10-Gri d No.2 

Pin ll-Cathode 

Pin 12-Heater 

Cap -Anode, 
Grid No.3 

12000 max. vol ts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

• Anode and grid No.3. which are connected together within tube.are re­
referred to herein as anode. 

SEPT. is, 1949 TUBE DEPARTMENT TENTATIVE DATA 
'ADIO COI~IATION Of AMEliO., HAtllSON, NEW JUSfY 
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12LP4 

KINESCOPE 

Typical Operation: 

Anode Vol tage* 
Grid-No.2 Voltage ..... . 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot . 

Focusing-Coil Current 
(DC, Approx.) **. 

lon-Trap Magnet Current (DC)#. 

Maximum Circuit Values: 

9000 
250 

-27 to -6.3 

115 
155 

Grid-No.1 -Ci rcuit Resistance. 

Minimum Circuit Values: 

11000 
250 

-27 to -6.3 

125 
180 

volts 
volts 

volts 

ma 
ma 

1. 5 max. megohms 

The power supply should be of the I imited-energy type with 
inherent regulation to I imit the continuous short-circuit 
currentto5 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 .. 
Grid-No.2 - C i rcu i t Res i stance. . 
Anode-Circuit Resistance .... 

150 min. ohms 
470 min. ohms 

15000 min. ohms 

The resistors should be capable 
vol tages. 

of withstanding the applied 

* Brilliance and definition decrease with decreasing anode voltage.ln 
general, the anode voltage should not be less than'9000 volts . 

.. For JETEC Focusing Coil NO.106, or equivalent, positioned with center 
1 ine of air gap 8t=!proximately )-1/q." from Reference Line (see Outline 
Drawing). The indicated currents are for the condition with the com-

: ;~~~c: r ~dhr:hl1i :hi:Sb;iOg'h\a;eessa~df v2i5d~~~~~ ~ ~~1e~~~ t~~; ;~~~S;~~ t!~ 
or )0 foot-lamberts for 11000 volts, on a 7-1/2- x 10" picture area. 

N For JETEC lon-Trap Magnet "0.108, or equivalent. located with main 
pole pieces longitudinall,r 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.1 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 isapproximately 5 volts less negative 
than shown on the curves; similarly, the grid-No.1 drive to 
obtain a given anode current or I ight output is also about 5 
volts less negative. 

SEPT. 15, 1949 TIllE DEPARTMENT TENTATI VE DATA 
RADIO COlPOUTlON OP AMIiICA. HAlliSON. NEW JElSEY 



~;i~;R. 
0.900 

EXTERNAL 
II CONDUCTIVE 

10 ~2 COATING 
I" (NOTE 7) 

i ~ ... " + 3 " 

~ 
12LP4 

KINESCOPE 

MAX. 

RECESSED SMALL 
CAVITV CAP 

(NOTE I) 
~

~-~6 

REFERENCE 
LINE 

---------, 
4 Y4" (NOTE 2) 3 .. 

( ) 5 ~ MIN. 
NOTE 5 (NOTE 4) . t " , -1-" 

SEE NOTE 6 ~ f: 
t ' , SMALL-SHELL DUOOECAL 

7-PIN BASE (NOTE 3) 

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 tJAY VARY FROM THE PLANE THROUGH THE TuBE AXIS 
AND ANODE TERM I NAL BY AN ANGULAR TOLERANCE I MEASURED ABOUT 
THE TUBE AXISI OF 100. 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 
R EST ON BULB CONE_ 

MOTE 3: SOCKET FOR TH IS BASE SHOULD NOT BE R I GI DL Y MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELt_ BOTTOM CIRCUMFERENCE OF BASE SHELL WILLFALL WITH­
IN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIAMETER 
OF 1-7/8". 

NOTE ~: DISTANCE OF 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. 

MOTE 6: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL MUST 
BE WITHIN THIS SPACE. 

MOTE 6: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

MOTE 7: EXTERNAL CONDUCTIVE COATING MUST Bee. r·;ROUNDED_ 

92CM-7276 

SEPT. 15. 1949 TUBE DEPARTMENT CE-7276 
RADIO COIPOIATION 0' AMEiICA, HAlllSON, NEW JUSEY 
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12LP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef'= 6.3 VOLTS 

ANODE VOL TS = 9000 

GRID N!!I BIASED TO CUTOFF" 

. RASTER SIZE: 7.5·XIO·(roCUSED) 
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PEAK GRID-Nal DRIVE FROM CUTOFF-VOLTS 

TUBE DEPARTMENT 
lADlO COI'<)IATION OF AMEIICA, HAlIISON, NEW JEIRY 

70 
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12LP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E~= 6.3 VOLTS 

ANODE VOLTS=IIOOO 
GRID N! I BIASED TO CUTOFF 

RASTER SIZE = 
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PEAK GRID-NlPl DRIVE FROM CUTOFF-VOLTS 

JUNE 30. 1949 TUBE DEPARTMENT 92CM-7310 
lAOIO COlPOIATION OF AMnK:A. HAlIISON, NEW JRSEY 
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12LP4 

1800 

"-"._1'.' .,:fl m{ IJ~:! i: tn" oJ:!:! i:;d:"li rhf.!' 
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.JUNE 23.1949 TUBE DEPI'RTMENT 92CM-7306 
IADIO CORPOIATION OF AMUICA, HAIiISON, NEW JUSEY 
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12LP4-A 

KINESCOPE 
MAGN ET I C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . .. 6.3 
Cu rrent. . . . . . . .. 0.6 

ac or de volts 
amp 

Direct Interelectrode Capacitances (Approx.!: 
Grid No.1 to All Other Electrodes .. 
Cathode to All Other Electrodes ... 

Exte;nal Conductive Coating to Anode 

Face Plate ITransmissionofabout 65%1. 
Phosphor (For Curves, see front of this Section) 

Fl uorescence and Phosphorescence 
Persistence of Phosphorescence 

Focus i ng Method. . . . . . . . . 
Deflection Method ....... . 

6 I'/lf 
. 5 J1.Ilf 

{ 2000 max. I'/lf 
750 mi n. I'/lf 

RCA "Filterglass" 
No.4-Sulfide Type 

White 
. Medium 
Magnet ic 
Magnetic 

Deflection Angle (Approx.! .. . 
lon-Trap Gun. . .. Requires 
Overall Length ... 
Greatest Diameter of Bulb. 
Screen Diameter ... 
Mounting Position .. 
Cap ........ . 
Base ....... . 

570 

External Double-Field Magnet 
18-3/4 t 3/8" 

12-7/16 t 1/8" 
11-318" 

Any 
Recessed Small Cavity 

Small-Shell Duodecal 5-Pin 
Basing DeSignation for BOTTOM VIEW. 12Dl 

Pin l-Heater 

® Pin 2-Gri d No.1 

Pin 10-Grid No.2 ---
10 

Pin ll-Cathode 2 " 
1 12 

Maximum Ratings, Desien-Center Values: 

ANODEoVOLTAGE* ... . 
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 equ i pment warm-up peri od ... . 
Heater positive with respect to cathode. 

Pin 12-Heater 

Cap -Anode, 
Grid 

12000 max. 
410 max. 

125 max. 
o max. 
2 max. 

410 max. 
150 max. 
150 max. 

No.3 

volts 
volts 

volts 
volts 
volts 

vol ts 
vol ts 
volts 

a Anode and grid No.3. which are connected together within tube, are re­
ferred to herei n as anode. 

The product of anode vOltageand average anode current Should be 1 imited 
to 6 watts. 

MAY 1, 1950 
TUBE DEPARTMENT DATA 

IAOIO cO.PO .... TION 0' AMElICA. HAlllSON, NEW JElSEY 
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12LP4-A 

KINESCOPE 

Typical Ope rat ion: 

Anode Voltage' • 9000 11000 volts 
Grid-No.2 Voltage. 250 250 volts 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot • -27 to -63 -27 to -63 volts 

Focusing-CDi1 Current 
(DC. Approx.)··. 115 125 rna 

1 .on-Trap Magnet Current (DC)lI! 155 180 rna 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 1. 5 max. meg .ohms 

Minimum Circuit Values: 
The power supply should be of the 1 imited-energy type with 
inherent regulatiDn to 1 imit the continuous short-circuit cur­
rent to 5 mill iamperes. If the supply permits the instanta­
neDUS shDrt-circuit current to exceed 1 ampere, Dr is capable 
of storing more than 250 micrDcDulDmbs, the effective resis­
tance in circuit between indicated electrDde and the output 
capacitor should .be as fDllows: 
Grid-No.l-Circuit Resistance. 
llrid-No.2-Circuit Resistance .. 
Anode-Circuit Resistance .... 

The res i stors should be capable 
VD ltages. 

CClllponents: 

150 min. ohms 
470 min. ohms 

15000 min. ohms 

of withstanding the appl ied 

Horizontal-Deflection-Output & High-Voltage Transformer: 
For use with pulse-operated high-voltage supply 

giving 10000-12000 volts •...• 
~.orizontal Linearity Control •...•. 
~idth Control ........•..... 
Wertical-Deflection Output Transformer. 
Deflect i ng Yoke ..•.•........ 
lon-Trap Magnet (Perrnanent-Magnet Type). 
Focus i ng Co i 100 • • • • • • • • • • • • • 

RCA-217T1 
RCA-207Rl 
RCA-206Rl 
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.I06. or equivalent, positioned with center 

~~~: i ~~) ~ i r T~:P i ~gf~~:!~a~~~~e~t;':;e t~g~ :~!e;~~~f t ~ ~~e wf~~e t~~t ~~~ 
bined grid-No.1 bias voltage a nd video-signal voltage adjusted to 
produce a highlight brightness of 17 foot-lambert~ for 9000 volts. or 
20 foot-lamberts for 11000 volts. on a 10· x 7-1/2" picture area. 

I For JETEC lon-Trap Magnet No.l0e, or equivalent, located with mai n pole 
pieces longitudinal1y opposite internal pole pieces, and rotated to 
give maximum brightness. 

00 Renewal Sales item only. 

MAY 1, 1950 
TUIE DEPAIITMENT 

DATA 

IADIO COIPOIATION or AMEIICA, HAlllSON. NEW JElSEY 
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12LP4-A 

KINESCOPE 

2" MAX. FOR TUBE 
SUPPORT 

EXTERNAL 
H CONDUCT! vE 

10 ~2 COATINIl 
I" (NOTE 7) RECESSEO SMALL 

t~~~~ _~_==~:t~tl ___ C_~_~_'T_:~_C~ 
\0: • (LlNE:\ .930" MAX. 

4 4 NOTE 2, 1I'\" MIN. 

(NOtE 5) (NOTE 4) l'r I ~;. ~; 

SEE NOTE e 1== . 
t •• SMALL-SHELL OUODECAL 

!>-PIN BASE (NOTE 3) 

III~ 
.~ 

92CM-7276R2 

MOTE 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 
IMEASURED ABOUT THE TUBE AXIS} OF 10°. ANODE TERMINAL 
IS ON SAME SIDE AS VACANT PIN POSITION No.3. 

MOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + . 003" - . 000" I. D. AND 2" LONG 
WILL REST ON BULB CONE. 

MOTE 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 CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
DI AMETER OF 1-7/8". 

MOTE ~: 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. 

MOTE 5: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL MUST 
BE WITHIN THIS SPACE. 

MOTE &: KEEP THI.S SPACE CLEAR FOR ION-TRAP MAGNET. 

MOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAY 1. 1950 
TUBE DEPARTMENT CE-7276R2 

IAGIO COIPOIATION Of AMEiICA. HAI.ISON, NEW JI!ISI!Y 
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12LP4-A 

KINESCOPE 

CURVES 

The following Grid-Drive Characteristics Curves are for the 
condition with grid No.1 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 is approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No.1 drive to 
obtain a given anode current or I ight output is also about 5 
volts less, 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E+, = 6.3 VOLTS 

ANODE VOLTS - 9000 

GRID N!!I BIASED TO CUTOff Of 
UNDEFLECTED FOCUSED SPOT 

RASTER SIZE = 10"x 7.5" (FOCUSED 
fOR AVERAGE BRIGHTNESS) 

t­
:J: 

" ..J 
:J: 

" :J: 

PEAK GRID-N"I DRIVE fROM CUTOff-VOLTS 

92CM-7452 

MAY 1, 1950 TUBE DEPARTMENT 
CE-7452 

fACIO cor'OtATION O~ AMUICA, HARR'SON. NEW JElSEY 
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AVERAGE GRID- DRIVE CHARACTERISTICS 

Eof' = 6.3 VOLTS 

ANODE VOLTS = 11000 

GRID N21 BIASED TO CUTOff Of 
UNDEfLECTED fOCUSED 

RASTER SIZE = 
fOR AVERAGE RRI"'''T'''~''''\ 
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PEAK GRID-N!!I DRIVE fROM CUTOFF-VOLTS 

fEB.20,1950 TUBE D£PARTMENT 92CM-7453 
IADIO COIPOIATtON OF AMERICA. HA.tISON. NEW JElSEY 
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12LP4-A 

AVERAGE GRID- DRIVE CHARACTERISTICS 

Ef' = 6.3 VOLTS 

ANODE VOLTS = 9000 TO 12000 

GRID NIII' BIASED TO CUTOF"F" OF" 
I'OCUSED SPOT 

PEAK GRID-N!I DRIVE F"ROM CUTOF"F"-VOLTS 
70 

MAR. 23,1950 TUIE DEPARTMENT 92CM -7306RI 
IADIO CO.POIATION Of AMEIICA, HAlI'SON, NEW JRIIY 
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14EP4/14CP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . .. 6.3 
Current. . . . . . .. 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 
External conductive coating to ultor 

Faceplate, Spherical ........ . 
Light transmission (Approx.) ..... . 

Phosphor (For curves, see front 01' this section). 

Fluorescence .. 
Phosphorescence. . . . 

Persistence ...... . 
Focusing Method ...... . 
Deflect ion Method ..... . 
Deflection Angles (Approx.): 

Diagonal ... 
Horizontal .. 

ac or dc volts 
• amp 

6 I'#f 
. 5 I'#f 

{2000 max. 1'# f 
. 750 min. I'#f 

Filterglass 
66% 

P4--Sulfide Type 
· .Whi te 
· .White 
· . Short 
Magnetic 
Magnetic 

Vert ical ... .. . ...... . 

700 

650 

500 

I on-Trap Gun . . 
Tube Dimensions: 

.Requires External Single-Field Magnet 

Overall length 
Greatest width . 
Greatest height. 
Diagonal ... . 
Neck length ....... . 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height. 
Diagonal .... 
Projected area. 

Weight (Approx.) . 
Mounting Position. 
Cap ....... . 
Bul b ...... . 

........... 
Recessed Small Cavity 

· 16-518" ± 1/4" 
12-17/32" ± 1/8" 
9-23132" ± 1/8" 

13-11/16" ± 1/8" 
7-5/16" ± 1/8" 

Base ....... SmalI-ShelI Duodecal 5-Pi n 

11-3/8" 
8-112" 

12-1/2" 
93 sq. in. 
. . 10 I bs 

· . . Any 
(JETEC No.Jl-21) 
· .. . J-109--1/2 
(JETEC No. B5-57) 
· .....• 12N Basing Designation for BOTTOM VIEW 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin ll-Cathode 
Pin 12-Heater 

2-56 
TUBE DIVISION 

Cap - Ul tor 
(Grid NO.3, 
Collector) 

C - External 
Conductive 
Coating 

TENTATIVE DATA 1 
1 ... 010 COIPORATION Of AMERICA, HAItIISON, NEW JERSEY 
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14EP4 

KINESCOPE 

Maximum Ratings, Desirn-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 exceed i ng 15 seconds ., . . . . . 

After equ i pment warm-up per i od . . . . 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

14000 max. volts 
410 max. vol ts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

With any ultor voltare 1Ec31 between '0000' and '4000 volts 
and rrid-No.2 voltore IEc21 between 200 and 4'0 vo.lts 

~rid-No.1 Voltage for 
Visual Extinction of 
Focused Raster . . . 

~rid-No.1 Video Drive 
from Raster Cutoff 

(Bl ack Level): 
White-level value 

(Peak posit ive) 
~rid-No. 2 Current. ..... 

Focusing-Coil Current (DC)o. 

lon-Trap Ma2net Current 
(Average) '. . . . . . . 

Minimum Field Strength of 
PM lon-Trap Magnet§ ... 

Field Strength of Adjustable 
Centering Magnet ..... 

-9.3% to -24% of EC2 

9.3% to 24% of EC2 
-15 to +15 

[ ,J 1!~~0 x 10~ ± 10% 

~ EC3 x 28 
14000 

~ C3 
--x 1 
14000 3 

o to 8 

~xamples af Use af Design Ranges: 

With ultor voltare of 
and rrid-No.2 voltore of 

~rid-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 lon-Trap Magnet 

•• 0, ••• §: See next page. 

12000 

300 

-28 to -72 -28 to -72 

28 to 72 
99 ± 10% 

29 

28 to 72 
107 ± 10% 

31 

volts 

volts 
!Lamp 

rna 

rna 

gausses 

gausses 

volts 
volts 

volts 

volts 
rna 

gausses 

2-56 
TUBE DIVISION 

TENTATIVE DATA 1 
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Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 1. 5 max . megohms 

• Brilliance and definition decrease with decreasing uHor voltage. In 
general, the ultar voltage should not be less than 10000 volts. 

o For specimen focusing coil sjmilartoJETEC Focusing Coil No. 109 posi-

~ i Y~~~e:i :~o: i ~e~:~e~~:a[? n: i (~:~O~i.;~~~~~ !n8uir~!:). 1 +~: O{n:! ~a~:g 
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 II-lIs- x 8-5/16- picture size. 

". For JETEC lon-Trap Magnet No. 117. or equivalent, located with the 
trailing edge of thepole pieces located overthegap between grid No.1 
and grid No.2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet, such as Heppner Model No.EIj.37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For agiven equipment appl ication. 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 sat isfactory performance wi thout loss of highl ight brightness. 

256 

For X-ray shieldini considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

TUIE DIVISION 
TENTATIVE DATA 2 

RADIO CORPORATION Of AMEIICA. HAliISON. New JElsey 
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SMALL-SHELL DUODECAL 
5-PIN BASE (NOTE 3) 

JETEC N9 B5-57 

2-56 
TUBE DIVISION 

IADIO CORPOIATION OF AMEiICA, HAI •• SON, NEW JUSlV 

TRANSPARENT 
INSULATING 

COATING 
(NOTE 5) 

CE-8877A 
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lUBE DIVISION 

rREFERENCE 
LINE 

(NOTE 2) 

IADIO CO.POIATION O' AMeIICA. HAlll$ON. NEW HISeY 

CE-88778 
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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 IMEASURED 
ABOUT THE TUBE AXISI 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 ISHOWN AT FRONT OF 
THIS SECTIONI 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 FORTHIS 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~: 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 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. 

2-56 
tuBE DIVISION 

CE-B877e 
.ADIO COlrotATION OF AMEiICA, HAIIISON. NEW JEISEY 



~ 
14EP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Eof' = &.3 VOLTS 
UI... TOR VOLTS = 12000 
GRID Nil I BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE = lI"x 8 14" 

. 300 

250 

III 

~ ... 
CD 

~200 
~ 

~ 
I 

III 

~ 150 
Z 
I-
:I: 
C) 

it 
CD 

!i: !2 100 
oJ 
:I: 
C) 

i 

50 

o 

o 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TIllE DIVISION 92CM-8859 
IADIO COIfOIAnON Of AMElICA. tIMIIION. ..w ..... 
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III 
101 
II: 
101 
Q. 

:::E 
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oJ 
oJ 

~ 
II: 
0 

~ 
:I 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef'=6.3 VOLTS 
UL TOR VOLTS = 10000 TO 14000 
GRID NIII BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

2.5 

2.0 

1.5 

1.0 

8 
11 

I.:. 

~ 
!V 

Q<-
" 

0.5 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TUBE DIVISION 92CM-8856 
IADIO COIPOIATfON Of AMEIICA. HAIIISON, NEW JEISE't' 
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RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Vol tage. • • • • • •• 6.,3 
Current. . • • . • • •• 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes •. 
Cathode to all other electrodes ..• 
External conductive coating to ultor-. 

Faceplate. Spherical •••••••••• 
Light Transmission (Approx.) ..•••• 

PhosphorlFor Curves. see front of this Sectionl. 
Fluorescence •• 
Phosphorescence. 

Persistence ••.•••• 
Focus i ng Method. • . . • • • 
Deflection Method •.•••• 
Deflection Angles (Approx.): 

Diagonal ••• 

ac or dc volts 
amp 

6 I'/J-f 
• 5 I'/J-f 

{2000 max. ~f 
• 750 min. p.p.f 
• " F i ltergl ass 

• • . • •• 75% 
P4--Sulfide Type 

• • . • White 
• . . . White 

Short 
El ect rostat i c 

Magnetic 

700 

• • 650 Horizontal •• 
Vertical ••. . .•.• •• 500 

I on-Trap Gun • • 
Tube Dimensions: 

Overall 1 ength 
Greatest width. 
Greatest height. 

Requires External Single-Field Magnet 

16-25/,32" ± ,3/8" 
12-171,32" ± 1/8" 
9-2,3/,32" ± 1/8" 

Diagonal ••••.•••• 1,3-11/16" ± 1/8" 
Screen Dimensions (Minimum): 

Greatest width • 
Greatest height. 
Diagonal ••.• 

Wei ght (Approx.) • 
Mounting Position. 
Cap. 
Bul b 

. ......... . 
Recessed Small Cavity 
........ 

11-118" 
8-5/16" 
12-1/4" 

10 lbs 
• • . . Any 

Base • Small-Shell Duodecal ~-Pin 

(JETEC No.J 1-21) 
• ••• Jl09-1/2 
(JETEC No.~-6,3) 

Pin l-Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin l1-Cathode 
Pin 12 -Heater 

-: See next page. 

NOV. 5. 1954 

c 

BOTTOM VI EW 

~ ... :r 
2 I 

I 

Cap - Ul tor 
(Grid No.,3. 
Grid No.5. 
Collector) 

C - External 
Conductive 
Coating 

TENTATIVE DATA 1 
IADIO COIPOIAflON Of AMlIIeA. HM:lllON. NIW • ..,. 
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Maxi.um Ratingl, DesitN-CeNte, VIIlue.: 

ULTOR- VOLTAGE. 
GRID-No.4 VOLTAGE: 

Positive value. 
Negat ive 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 wann-up period 
not exceeding 15 seconds .•••. 

After equipment warm-up period .•.. 
Heater positive with respect to cathode. 

Equ ipilent Dellgn Ranges: 

14000 max. volts 

500 max. volts 
500 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

For IINy ultor "oltllte IEe5 ) bet",een 12000' liNd '4000 "olts 

liNd trid-No.2 "oltllte IEe2 ) bet",eeN 200 liNd 500 "olts 

Grid-No.4 Voltage for Focus 
with Ultor Current of 

100 I"iffip • . . • . . .• -0.4% to +2.2% of EC5 
Grid-No.1 Voltage for Visual 

Extinction of Focused 
Raster . • . .. •.. 

Gr i d-No. 4 Cu r rent. . . • • • 
Grid-No.2 Current. •.••. 

Fie1d StrengthofSingle-Field 
lon-Trap Magnet (Approx.). 

Field Strength of Adjustable 
Cente ring Magnet • . . 

Exuples of Use of Design Ranges: 

-9.3% to -24% of EC2 
-25 to +25 
-15 to +15 

-If;; -y 126"50 x 32 

o to 8 

volts 

volts 
I"iffip 
I"iffip 

gausses 

gausse~ 

For ultor "oltllte of 12000 14000 volts 

liNd trid-No.:z "oltllte of 300 

Grid-No.4 Voltage for Focus 
with Ultor Current of 

100 I"iffip . . • • • • • . -50 to +265 
Grid-No.l Voltage for Visual 

Extinction of Focused 
Raster . . . • -28 to -72 

Field Strength of 
lon-Trap Magnet. • • . 32 

Maxiau. Circuit Valuel: 
Grid-No.l-Circuit Resistance. 

• , -: See next page. 

NOV. 5, 1954 
n. DIVISION 

300 "olts 

-55 to +:310 vo 1 ts 

-28 to -72 volts 

:35 gausses 

1.5 max . megohms 

TENTATIVE DATA 1 
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• The ·ultor- in a cathode-ray tube is the electrode to which IS appl led 
the highest de voltage for accelerating theelectrons In the beam prior 
to its deflection. In the 14HP~. the ultor function IS performed by 
~rid No.5. Since grid No.5, grid No • .3. and collector are connected 

.~?~~~;r f~; t ~~gv!~i e~i:P~~ ~~:~e~[i n~O~!~~t 1~~1 ~ u~~:~~red to 5 imp ly 8S 
• Brilliance and definition decrease with decreasing ultor voltage. In 

general, the ultor voltage should not be less than 12000 yolts. 

For x-ray shieldine considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

NOV. 5, 1954 
TUBE DIVISION TENTATIVE DATA 2 
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t_··'~"··']1 
1-----12'~.~ 

.225 

92CL - 8335R I 

SMALL-SHELL DUOOECAL 
II-PIN BASE (NOTE 3) 

~ETEC N"Be-1I3 

NOV. 5, 195~ TUllE DIVISION CE-8335R1A 
IADIO COIPORATION 0' AMEiICA, HAI.IION, ..w .. lIlY 
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TUBE DIVISION 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JET[e N2 JI-21 

(NOTE I) 

CE-B335R1B 
"'010 COIPOIATION OF AMfIICA. HAlI'SON, toWN 'fistY 
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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 AXISIOF 
± }Oo. 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. 110 (SHOWN AT FRONT OF THIS 
SECTION I 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 I S BASE SHOULD NOT BE RIG I DL Y MOUNTED; 
I T SHOULD HAVE FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALLWITHIN A 
CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER 
OF 2-1/2". 

MOTE ~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

IIOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT, DRY, 
L I NTLESS CLOTH. 

NOV. 5, 1954 
lUll DIvaoH 

CE-8335R1C 
IADIO COII'OIATtQN or AMlIIeA. HAlIISON, NIW IEIIIY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef'=e.3 VOLTS 
ULTOR VOLTS=14000 
GRID Nil I BIASED TO CUTorr or rOCUSED RASTER 
RASTER rOCUSED AT AVERAGE BRIGHTNESS 

RASTER SIZE = II" x 8" 

300 

2f10 

~ .., 
GI 

~200 
..J 

~ 
I 

III 
:3 I!!IO 

~ 
G 
ii 
GI 

I-

~ 100 

..J 
:r 

" :r 

flO 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS rROM RASTER cUTorr 

AUG. 19, 19f14 TIllE DIVISION 92CM-8392 
IADIO COIfOIAflON Of' AMElICA. KAllIION. NEW .... 
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GRID-DRIVE CHARACTERISTICS 

-I...j...j ·I-I·l-l-W-i-j· 
E~= 6.3 VOLTS 
ULTOR VOLTS=12000TO 14000 
GRID N"I BIASED TO CUTOFF OF FOCUSED RASTER 

3.0 

2.5 

CI) 2.0 
;s: ... 

II: ... 
a.. <' 
~ 
oJ 
oJ 

1.5 j 

II: 
0 

~ 
::> 

1.0 

J 

0.5 

o 20 40 60 80 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

OCT. 27, 1954 TUBE DIVISION 92CM-8470 
iIADIO COlPOlAl'ION Of' AMnlCA, HAlI.SON. NfW JflSfY 
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TRICOLOR KINESCOPE 
THREE-GUN SHADOW-MASK TYPE 
ELECTROSTATIC CONVERGENCE 

ELECTROSTATIC FOCUS 
MAGNETIC DEFLECTION 

DATA 
General: 

Electron Guns. Three •••••••••••• Blue, 
Heater, for Unipotential Cathode of Each Gun, 

Paralleled with Each of the Other Two 
Heaters within Tube: 

Green, Red 

Voltage (AC or DC) ••••••••••• 
Current •••••••••••••••• 

Direct Interelectrode Capacitances(Approx.): 
Grid No.1 of Any Gun to All Other 

Electrodes Except the No.1 Grids 
of the Other Two Guns 

Cathode of Blue Gun + Cathode of 
Green Gun + Cathode of Red Gun 
to All Other Electrodes • 

Grid No.3 (Of Each Gun Tied within 
Tube to No.3 Grids of Other Two 
Guns) to All Other Electrodes 

Grid No.4 (Common to the Three 
Guns) to All Other Electrodes 

External Conductive Coating to Ultor-. 

6.3 
1.8 

7.5 

17.5 

12 

volts 
amp 

I'/Lf 

7 I'/Lf 

{3000 max. ~f 
1500 min. I'/Lf 

Clear Glass Faceplate, Spherical 
Screen, Flat: 

Type. • • • • •• Metal-Backed, Tricolor, Phosphor-Dot 
Plate • • • • • • • • • • • • • • • Filterglass 

Light Transmission (Approx.) • • • • ••• ·70% 
Size (Rounded Sides--See Dimensional 

Out line) 11-1/2" x 8-5/8" 
Area. • • • • • • • • • • • • • • • • • •• 88.5 sq. in. 

Phosphor (Three Separate Phosphors, collect ively). P22 
Fluorescence and Phosphorescence of 

Separate Phosphors, respectively •••• Blue, Green, Red 
Persistence of Group Phosphorescence. • • • • •• Medium 
Dot Arrangement Approx. 195,000 triangular. groups, 

each consisting of blue dot, green dot, 
and red dot (total of 585,000 dots) 

Electrostatic 
Electrostatic 

Magnet ic 

Focusing Method 
Convergence Method • • • 
Deflection Method 
Deflection Angles (Approx.): 

•• 450 

• • 35° 
Horizontal •••••• 
Vertical ••••••• 

Tube Dimensions: 
Maximum Overall Length 
Greatest Diamet€r: 

At faceplate •• 
At metal fl ange 

Weight ••••••• 

MARCH 1, 1954 TUBE DEPARTMENT 

26-1/8" 

14-5/8" ± 5/32" 
15-3/4" max. 

25 lbs 

TENTATIVE DATA 1 
IADIO COIPOIATION op .wUICA. HA •• ,SON, NEW Jusn . 



~ 
15GP22 

TRICOLOR KINESCOPE 

Mounting Position ••••• 
Ultore Terminal •••••• 
Bul b ••••••••••• 
Base ••••• Small-Shell Bidecal 14-Pin 

BOTTOM VIEW 
Pi n 1: Heater Pin 
Pin 2: Cathode 

of Red Gun Pin 
Pin 3: Grid No.1 Pin 

of Red Gun 
Pin 4: Grid No.2 Pi n 

of Red Gun 
Pin 5: No Pin 

Connect i (In 
Pi n 6: Grids No.3 Pi n 

Any 
Metal Flange 

• J126 
(JETEC No.B14-103) 

9: Grid No.2 
of Green Gun 

13: Grid No.4 
17: Grid No.2 

of Blue Gun 
1B: Grid No.1 

of Blue Gun 
19: Cathode of 

Blue Gun 
20: Heater 

Pin 7: Cathode Metal Flange: Ultor 
of Green Gun 

Pi n 8: Grid No.1 
of Green Gun 

Maximum Ratings, Desifn-Center Values: 

ULTORe VOLTAGE 
ULTOR INPUT ••• 
GRID-No.4 VOLTAGE 
GRID-No.3 VOLTAGE 
GRID-No.2 VOLTAGE (Each Gun). 
GRID-No.1 VOLTAGE (Each Gun): 

Negative bias value •.• 
Positive bias value ••• 
Positive peak value. • •• • ••• 

PEAK HEATER-CATHODE VOLTAGE (Each Gun): 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds 

After equ i pment warm-up peri od 
Heater positive with respect to cathode 

Equipment Design Ranges: 

(Grid No.5, 
Grid No.6, 
Collector) 

20000 max. 
15#max. 

11000 max. 
5000 max. 

500 max. 

200 max. 
o max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
watts 
volts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

For ulto.r volhfe (EC5 ) of 18000 to 20000 volts 

Grid-No.4 (Converging 
Electrode) Voltaget 42.5% to 51% of Ec5 volts 

Grid-No.3 (Focusing 
Electrode) Voltage 12% to 19% of EC5 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 prio 
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 t 

g~fr;;. ,wi,tohri ~o~~:nf~~;e itnhe:re~~~t i~~ \j~tt~ vaen1 c~~~:;~ed to 5 i mpl y a 

This value is the product of ultar voltage and average current measured 
at the u1 tor term; nal w'i th a de ammeter. 

See next page. 

MARCH 1, 1954 
TUBE DEPARTMENT 

TENTATIVE DATA 1 
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Grid-No.2 Voltage (Each Gun) 
when circuit design uti-
I izes grid-No.1 Voltage 
(Eel) at fixed value for 
raster cutoff (each gun) 

Grid-No.1 Voltage for 
Visual Extinction of Fo-
cused Raster (Each Gun) 
when circuit design uti-
I izes grid-No.2 voltage 
(Ec2) at fixed value 
(each gun) ••••••• 

Grid-No.4 Current 
Maximum Grid-No.3 Current 
Grid-No.2 Current •••• 
Beam-Current Ratio to 

Produce Illuminant-C White: 
Red Gun to Green GUll • 

Blue Gun to Green Gun 
Maximum Raster Shift in 

Any Direction from 
Sc reen Cente rO 

Examples of Use of Design Ranges: 

2 to 4.5 times Ecl 

22.5% to 50% of Ec2 
-5 to +5 

300 
-15 to +15 

4:1 to 1:1 
1.5:1 to 0.5:1 

1-114 

For ultor voltage of 20000 volts 

Grid-No.4 (Converging 
Electrode) Voltaget. 8500 to 10200 

Grid-No.3 (Focusing Electrode) 
Vo I tage • • 2400 to 3800 

Grid-No.2 Voltage (Each Gun) 
when circuit design util izes 
grid-No.1 voltage of -70 volts 
for raster cutoff (each gun) • 140 to 315 

Grid-No.1 Voltage for Visual 
Extinction of Focused Raster 
(Each Gun) when circuit design 
util izes grid-No.2 voltage of 
200 volts (each gun) • • • -45 to -100 

Circuit Values: 

Grid-No.1-Circuit Resistance (Each Gun). 
Dynamic Converging Voltage (Approx.)·· 
Dynamic Focusing Voltage (Approx.)·· •• 

1.5 max. 
900 
225 

volts 

volts 
~mp 

~mp 

~mp 

inches 

volts 

volts 

volts 

volts 

megohms 
volts 
volts 

t This range does not include the de component of the dynamic converging 
vol tage. 

P Centering of the raster on the screen isaccom~lished 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. 

r* ~~~~-~O;Ps~~kc;:~~rieJh!f t ~c s~~~~,gneg h:~J n3o::s~~~ i ~~~~ u~S:~bnO; i;of:::; 
developed during the blanking time. 

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 2 
IADIO cotPOIATION OF AMElICA. MAlliSON, NEW JEllEY 
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~ 
15GP22 

TRICOLOR KINESCOPE 

COATING 
(NOTE 3) 

~ .. :~---.:--. 

TUIE DEPARTMENT 

LINE 
(NOTE I) 

r"M"LL-"I'OOL.L BIDECAL 
14-PIN BASE (NOTE 2) 
~ETEC N2 B14-103 

SEE DETAIL C 

CE-8012R1A 
IADIO COII'OIATION Of AMElitA. HAI,ISON, NEW JEllEY 



MARCH 1, 1954 

~ 
15GP22 

TRICOLOR KINESCOPE 

ENLARGED SECTION A-A 

ENLARGED SECTION B 

HORIZONTAL 
¢: OF SCREEN 

GUN 

BASE DETAIL C 
BOTTOM VIEW 92CL - e072RI 

TUBE DEPARTMENT CE-8072R18 
IADIO COIPaIATION OF AMEiICA. HAI.ISON, NEW JElSEY 
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15GP22 

TRICOLOR KINESCOPE 

MOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLINDRICAL~AUGE 2.400" t 0.001" I.D. WHICH IS HELD 
CONCENTRIC WITH TUBE NECK AXIS WILL REST ON FUNNEL. 

MOTE 2: SOCKET FORTHIS 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 FACEPLATE-SECTION AXIS 
AND HAVING A DIAMETER OF 3". 

MOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE ~: 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 TUIE DVARTMENT CE-8072R1C 
RADIO COIPOIATION Of AMriICA. HAI.IION, NEW JEISEY 
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15GP22 

TYPICAL DRIVE CHARACTERISTIC 

E4'= 6.3 VOLTS 
ULTOR (GRIDS-N25 & N26 AND COLLECTOR) VOLTS = 20000 
GRID-N24 VOLTS = ADJUSTED FOR CONVERGENCE 
GRID-N23 VOLTS= ADJUSTED FOR FOCUS 
GRID·N2 2 VOLTS OF EACH GUN=200 
GRID-N2 I OF EACH GUN IS BIASED TO RASTER CUTOFF 

RASTER SIZE lIil2'X8 5/e' 
+++ 

1100 

1000 

200 

100 

o 
o 10 20 30 40 50 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF PER GUN 

70 

SEPT.3,1953 TUBE DEPARTMENT 92CM-8087 
IADIO COIPOIIATION Of' ANDICA, HAIIISON. NEW JOSEY 
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15GP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

E+,=8.3 VOLTS 
ULTOR VOLTS=20000 
GRID-N. 4 VOLTS = ADJUSTED FOR CONVERGENCE 
GRID-N.3 VOLTS=ADJUSTED FOR FOCUS 
GRID-NSl2 VOLTS OF EACH GUN=200 
GRID-NSI I OF EACH GUN IS BIASED TO RASTER CUTOFF 
GRID-NSI I DRIVE FROM RASTER CUTOFF OF EACH GUN IS 

ADJUSTED TO GIVE COMPOSITE UL TOR CURRENT TO 
PRODUCE ILLUMINANT-C WHITE LIGHT OUTPUT 

SEAM-CURRENT RATIO TO PRODUCE ILLUMINANT-C WHITE: 
RED GUN TO GREEN GUN=3:1 
BLUE GUN TO GREEN GUN=0.85:1 

RASTER SIZE=lIlix8!ir8" 

18 

I/) 

I- 16 
II: 
11/ 
ID 
2 

~14 
I 
l-

S 
rl2 
I-
:::) 

II. 

!; 10 
0 

I-
:z: 

" 8 J 
11/ 
I-

:z: 8 
~ 

U 
I 

!Z4 
C 
Z 

:i 
:::) 
..J 2 
:::! 

0 100 200 300 400 500 
UL TOR MICROAMPERES 

600 700 

JAN. 13,1954 1UIE DlPARTMINI" 92CM-8073RI 
UDIO COIfOIATION OF AMatCA. HAltISON. NeW JRIEV 
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16ADP7 

OSCILLOGRAPH TUBE 
METAL-SHELL ENVELOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • 6.3 ••.••• 
Current • • • • • • • • • 0.6 ••••.. 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes 
Cathode to All Other Electrodes ••••• 

Faceplate. Spherical ••••• _ •••••• 
Light Transmi ssion (Approx.) •.•••••• 

Phosphor IFor Curv~s. see front of this Section). 

Fl uorescence. • 
Pers i stence . 

Phosphorescence 
Persistence. 

Focusing Method. 
Deflection Method •• 
Deflection Angle (Approx.). 
Maximum Overall Length ••• 
Greatest Diameter at Lip •• 
Minimum Useful Screen Diameter. 
Ultore Termi na1 •••••••• 

ac or dc volts 
amp 

6 
5 

!lIJ.f 
!lIJ.f 

Fi 1 tergl ass 
66% 

P7 
Blue 

• Short 
Green ish-Yellow 

Long 
Magnetic 
Magnetic 

53c 
22" 

15-71S" + 118" 
. ... 14-3/B" 
Metal-Shell Lip 

Mount i ng Pos it ion • • • • • • . . • • • • • • •• Any 

Base. • • • •• Small-Shell Duodecal 7-Pi n (JETEC No. B7-51 ) 

Pi n 
Pin 
Pin 

Pin 

1- Heater 
2-Grid No.1 
6 - No 

Connection 
7 - No 

Connect ion 

BOTTOM VIEW 

~ -::~ 
2 " 

I 

Maximum ~atings. Desien-Center Values: 

UL TOR- VOLTAGE 
GR I D-No. 2 VOLTAGE: 

Positive value (DC or Pe"k flCI. 

Negative value (DC or Peak AC). 

GRID-No.1 VOLTAGE: 
Negative bias value. 
Positive bias value~ 
Positive peak value. 

PEAK GRID-No.1 DRIVE FROM CUTOFF . 

Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

Cap - Ul tor 
(Grid No.3. 
Col1 ector) 

14000 max. volts 

410 max. volts 
180 max. volts 

180 max. volts 
o max. volts 
2 max. volts 

65 max. volts 

• In the 16AOP7. grid No.3 which has tM ulter function, and collector 
are connected together within the tube and are conveniently referred 
to collect ively as ·ulter". The ·ultor" in a cathode-ray tube is the 
electrode, or the electrode incombination with one or more additional 
electrodes connected within the tube to it, to Which is applied the 
highest de voltage for acceleratin!'! the electrons in the beam prior to 
its deflection. 

¢I At or near this rating, the effective resistance or the ultor supply 
should be adequlite to 1 imit the ultor input power to 6 watts. . 

FEB. 1. 1952 TUBE DEPARTMENT TENTATIVE DATA 
IADIO COIPOIATION OF AMEiICA. HAIIISON. NEW JElSEY 
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16A.DP7 

OSCILLOGRAPH TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

Typ i cal 0 perat ion: 

Ul tor Vol tage*. • • • • • • • • • • • • 
Grid-No.2 Voltage ••••••••••• 
Grid-No.1 Voltage for Visual Extinction 

of Undeflected Focused Spot 
Grid-No.2 Current •••••• 
Focusing-Coil Current (Deloo. 
Spot Position •••••••• 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance • 

125 max. 
125 max. 

12000 
250 

-27 to -63 
-15 to +15 

95 ± 15% 
MM 

1.5 max. 

volts 
volts 

volts 
volts 

volts 
JLB.rTIp 

ma 

megohms 

• Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultar voltage Should not be less than 8000 volts. 

00 For specimen focusing coil similar to JETEC Focusing Coil No.l'09 po-

;~lt)lJ,o~n~dro:i ~~f:~!n~:PL itnoew(~~e f~~~n ~:eDr~"wdt n~;n~~~ ~litn:r O:urar~~t9:~ 
200 m I C rcamperes. 

ill The centero' the undetlected1 unfocused spot will fall within a circle 
having 25-mm radius concentr c with the center 01 the tUDe ''11. 

FEB. L 1952 
TU8I DEPARTMENT 

TENTATIVE DATA 
IADIO (OIPOIATION Of AMElICA, HAIIISON. NEW JI!ISfY 
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16ADP7 

OSCILLOGRAPH TUBE 

1------ 15 J; t",,·,-----i 

MAX. 

DCTAIL Of" LIP 

\"MIN. 
SCRCCN 

22" 
MAX, 

82CM- 7etaO 

IOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

REFERENCE-Li NE GAUGE I J ETEC No. I 121 1.500" + 0.003" 

- 0.000" 1.0. AND 2" LONG WILL REST ON FUNNEL, 

IOTE 2: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND HAVING 

DIAMETER OF 3". 

IOTE 3: METAL SHELL AND GLASS FACE OPERATE ATHIGH VOLTAGE. 

ANY MATERIAL IN CONTACT WITH THESHELL OR THE FACE MUST BE 
INSULATED TO WI THSTAND THE MAXIMUM APPLIED ULTOR VOLTAGE. 

FEB. 1, 1952 TUIl DEPARTMENT CE-7690 
1A010 COR POtATION Of AMERICA. MA"ISON, NEW JElSEY 
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16ADP7 

AVERAGE GRID- DRIVE CHARACTERISTICS 

VOLTS 

ULTOR (GRID- Nil. 3 AND 

COLLECTOR) VOLTS = 8000 TO 14000 
GRID N.!I.I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 

900 

800 

700 

o 

OCT. 5,11151 

10 20 30 40 SO 
VIDEO SIGNAL VOLTS FROM CUTOFF 

1UIE DEPARTMENT 
IADIO COIPOIATION 0' AMRICA. HAiIIION, NIW JOllY 

60 70 

112CM-7892 
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16AP4-A 

KINESCOPE 
METAL-CONE ENVELOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 
Super.ede. Type 16AP4 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. . . . • . .• 6 • .3 ...•• ac or dc volts 
amp Current. . . . . . .• 0.6 ..... 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes ...• 
Cathode to All Other Electrodes ..... 

Face Plate I Transmi 55 i on of about 65\111 ••• 

Phosphor (For Curves, see front of this Section) 
Fluorescence and Phosphorescence 

. Persistence of Phosphorescence .. 
Focusing Method ........ . 

6 J.4.Lf 
5 J.4.Lf 

RCA "Filterglass" 
No.4-Sulfide Type 

White 
. Medium 

. .•.. Magnet ic 

..... Magnetic Defl ect i on Method. . . . . . . . 
Deflection Angle (Approx.) ... 
lon-Trap Gun . . . .. Requ ires 
Maximum Overall Length •. 
Greatest Diameter of Bulb. 

. . .. •..•• 5.30 

Screen Diameter •• 
Mounti~g Position .. 

External Double-Field Magnet 
22-5/16" 

15-718" ± 1/8" 
14-5/8" 

Any 
Anode Terminal ... 
Base •......• 

BaSing Designation 
Sma I l-Shel I 

for BOTTOM VIEW. 

Meta l~one Lip 
Duodeca I 5-Pi n 

1201 
Pin l-Heater 

® Pin 2.-Grid No.1 ---
Pin 10-Grid No.2 
Pin 11- Cathode z " 

I 

Maximum Ratings, Desifn-Center Valu •• : 

ANODEDVOLTAGEo .•.. 
GRID-No.2 VOLTAGE ... 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value .. 

PEAK HEATER~ATHODE 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. 

Pin 12-Heater 

Meta I-Cone Li p : 

Anode, 

Grid No • .3 

14000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

o Anode- ana grid NO . .3. which are connected together within tube. are re­
ferred to here i n as anode. 

o The product of anode voltage and average anode current should be 1 imited 
to 6 watts. 

MAY 1, 1950 TWE DIP"RTMEHT DATA 
IADIO corPO.ATION 0' AMElICA. "'I"SON. NEW JEllEY 



Typical Operation: 

Anode Voltage· •. 
Grid-No.2 Voltage. 

~ 
16AP4-A 

KINESCOPE 

9000 12000 
.300 .300 

volts 
volts 

Grid-No.1 Voltage for Visual 
Ext i nct i on of Undefl ected 

Focused Spot . . . • • • 
Focusing-Coil Current (DC)~. 

lon-Trap Magnet Current 

-.3.3 to -77 -.3.3 to -77 volts 
rna 75 90 

(DC, approx.)# ..... . 155 200 rna 

Maximum Circuit Values: 
Grid-No.l- Ci rcuit Resistance. 1. 5 rnax. megohms 

Minimum Circuit Values: 
The power supply should be of the 1 imited-energy type with 
inherent regulationtolimit the continuous short-circuit cur­
rent to 5 rna. If the supply permits the instantaneous short­
c i rcu i t current to exceed 1 ampere, or is capable of stori ng 
more than 250 microcoulombs, the effective resistance in cir­
cu i t between i nd i cated elect rode and the output capac i tor 
should be as follows: 
Grid-No.1- Ci rcu it Res i stance. 
Grid-No.2-Cir'cuit Resistance. 
Anode-Circuit Resistance .• 

150 mi n. 
470 min. 

16000 min. 

ohms 
ohms 
ohms 

The resistors u~ed should be capable of withstanding the ap­
pI ied voltage. 

Components: 

Horizontal-Deflection-Output and High-Voltage Transformer: 
For use with pulse-operated high-voltagEl supply 

giving 11500-1.3500 volts ...•. 
Horizontal Linearity Control •.•... 
Width Control .......•....•• 
Vertical-Deflection Output Transformer. 
Def lect i ng Yoke. . • . • • • • • • • . . 
lon-Trap Magnet (Permanent-Magnet Type). 
Focusi ng Coi 190 ••••••••••••• 

RCA- 211 T5 
RCA- 201R5 
RCA- 201R4 
RCA- 204T9 
RCA-201D12 
RCA- 20.30.3 
RCA- 20202 

Brilliance and definition decrease with decreasing anode voltage. In 
general. the anode voltage Should not be less than 9000 volts. 

• For JETEe focusing coil HO.I09, orequivalent, positioned with air gap 

~~~:~:n~! n~f~~PTs:~r~~rf i~~d g~~!T~ J ~ ne T~! aiindV~:t:go~!r~e~r~h:~e rt~~· 
the condit ion With the combined 9ri9-NO.1 bias voltage and video-signal 
volta"g8 adjusted to produce a high1 ight brightness of .30 foot-lamberts 
On a 1,-1/11-- x 10· picture area. 

*' For JETEe 10n-TraD Magnet Ho.108. or equivalent, located with main Dole 
pieces longitudinally opposite internal Dole pieces, and rotated to 
give maximum brightness. 

00 Renewal Sales item only. 

MAY 1. 1950 1\& DEPARTMENT DATA 
IADIQ COlPOIATION 0' AMI!lICA. HAIIlSON. NEW JEISEY 
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16AP4-A 

KINESCOPE 

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" 1.0. AND 2" LONG 
WILL REST ON CONE. 

MOTE 2: SOCKET FORTHIS BASE SHOULD NOTBERIGIDLY 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". 

MOTE 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 ~: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL 
MUST BE WI TH IN TH I S SPACE. 

TU8E DEPARTMENT 
IADIO COlPOllATION 0' AMEIICA, HAIIIION. NEW JEDEY 
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16AP4-A 

KINESCOPE 

IOTE 5: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET • 

• OTE 6: METAL CONE AND GLASS FACE OPERATEATHIGH VOLTAGE. 

ANY MATERIAL IN CONTACT WITH THE CONE OR THE fACE 

MUST HAVE I NSULAT I NG PRO PERT I ES ADEQUATE FOR 15500 VOL T5. 

CURVES 
The following Grid-Drive Characteristics Curves are for the 
condition with grid No.1 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 1 ight output is also about 5 
volts 1 ess. 

MAY 1, 195D 
1UIE DEPAITMENT 

CE-7449B 
IADIO COIPOIATION Of AMI.IeA. MAlliSON. NIW JIIIIY 
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16AP4-A 

AVERAGE GRID- DRIVE CHARACTERISTICS 

o 10 20 30 40 50 60 70 
PEAK GRID - N" I DRIVE fROM CUTOfF - VOLTS 

MAR.22,19SO TUllE DEPARTMENT 92CM -7471 
1"'010 CORPORATION OF AMUleA, HAIiISON. NfW JfR5£v 
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~ 
16AP4-A 

AVERAGE GRID - DRIVE CHARACTERISTICS 

E+,=6.3 VOLTS 

ANODE VOLTS = 12000 

GRID N!I BIASED TO CUTOFF OF 
UNDEF"LECTED FOCUSED SPOT 

1800 

1600 

1400 

U) 1200 ... 
a: 
~ 
:::i 1000 

~ 
a: 
~ 
:::i 

~ 
o 
z 
-< 

800 

PEAK GRID-N21 DRIVE FROM CUTOFF-VOLTS 

MAR. 2~, 1950 TUlEDEPARTMENT 92CM - 6999RI 
IADIO COIrOlATION OF AMERICA, HAlIISON, NIW JHII'I' 
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16DP4-A 

KINESCOPE 
ROUND GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Vol tage. . • . • • • • 6.3 ••••.. 
Current. • • • • . . .. 0.6 ••••.• 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 
Cathode to All Other Electrodes. 

Faceplate, Spherical .•.•.....•.• 
Light Transmission (Approx.) ..•••.• 

Phosphor (For Ctrves, see front of this Sect ion) • 
Fluorescence and Phosphorescence 
Persistence of Phosphorescence 

Focusing Method ••..•...• 

ac or dc vol ts 
amp 

6 !J.I.Lf 

5 . . • !J.I.Lf 

Fi I tergl ass 
• • . .• 66% 

P4-Su If i de Typ€ 
White 
Short 

Magnetic 
Magnetic Deflection Method .•••.••. 

Deflection Angle (Approx.) ••. 
lon-Trap Gun. . . .. Requires 
Overall Length ••..••... 

. . . . . • . • . .. 600 

External Double-Field Magnet 

Greatest Diameter of Bul b ......•••• 
Mi nimum Screen Di ameter ••......... 
Mount i ng Pas it ion. • . . • • • . • . . . . • 
Cap. Recessed Small Cavity 
Base. Small-Shell Duodecal 5-Pin 

BOTTOM VIEW 

20-3/4" ± 114" 
15-718" ± 118" 

14-1/2" 
. Any 
(JETEC No. Jl-21) 
(JETEC No. 85-57) 

Pi n 1 - Heater 

Pin 2 - Grid No.1 

Pin 10 - Grid No.2 ®-- Pin 11 - Cathode 

Pin 12 - Heater 

10 

2 \I 

I 12 

Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE ...•• 
GRID-No.2 VOLTAGE •.• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Posi t ive peak val ue .• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment wanm-up period not 
exceeding 15 seconds ••. 

After equipment wanm-up period .... 
Heater positive with respect to cathode. 

Typical Operation: 

Anode VA I tage' . • . • 

Cap - Anode 

15000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
125 max. volts 
125 max. volts 

12000 vol ts 

.. Brill iance and definit ion decrease with decreasing anode voltage. In 
general. the anode voltage Should not be less than 9000 volts. 

FEB. 1. 1952 TUBE DEPARTMENT TENTATIVE DATA 
IADIO CO'~I:ATION Of AMElICA, HARlISON, NEW JElSfY 



~ 
16DP4-A 

KINESCOPE 

Grid-No.2 Voltage ••••••••••• 
Grid-No.1 VoltageO •••••••••• 
Focusi ng-Co i 1 Current (DC, Approx.) t • 
lon-Trap-Magnet Current (DC, Approx.). 

Maxl.u. Circuit Valu •• : 
Grid-No.1-Ci rcu i t Resi stance 

250 
-27 to -63 

115 
110 

1.5 max. 

volts 
volts 

ma 
ma 

megohm 

o For visual extinction of undeflected. focused spot. 

t For specimen focusing coil simtlar to JETEC Focusing Coil No. 10. po­
sitioned with air gap toward kinescope screen and center line or air 
gap 3-11, inches from Reference Line (see Outl ine Drawing). Ttle indieatea 

;~~~:~t J:l 'to:S.CO:ddjiut;tO:a W~;h p~g:~~~e: ~i~~l'~'h\ ~ir'~hv:'nletsa:eorn;o v;::r-
Jamberts on • ,111-1/2· x 10-1/.· picture area sharply focused at center 
of screen. 

For specimen lon-trap mavnet similar to JETEC lon-Trap Magnet No.10 
located in optimum position and rotated to give maximum brightness. 

OPERATIIIG IIOTES 
X-Ray fib,.,.,..,.. ¥tIen operated at anode voltages up to 16 ki lovolts, 

the 16eP4-A does not produce any harmful x-ray radiation. HeMever, 

i>ecause the rating of the tube permits operation at voltages as high 

as 16.5 kilovolts labsolute valuel, shielding of the 16IlP4-A for x-ray 
radiation may be needed to protect against possible injury fran pro­

longed exposure at c 1068 range_neverthe operat ing cond it ions invoille 

voltages In excess of 16 ki lovolts. 

IOlE I: REFERENCE LIIE IS DETERMINED BY POSITION WHERE REfERENCE­

LINE GAUGE (JETEC N00112) 1.500' + 0.00," - 0.000' 1.0. AND 2' 

LONG WI LL REST ON BULB CONf • 

• ,TE 2: THE PLUE THROUGH THE TUBE AXIS AND VACAn PIN POSITION 

NO., MAY VARY FROM THE PLANE THROUGH THE TUBE AXI S AND ANODE 

TERMINAL BY AN ANGULAR TOLERANCE (MEASURED AaoUT THE ·TUBE AXIS) OF 

• .100 • ANODE TERMINAL ISON SAME SIDE ASVACAn PIN POSITION No.,. 

FEB. 1, 1952 
lUIEDEI'AITMENT 

TENTATIVE DATA 
IAGIO COII'OIATION Of AMlllCA, MAlliSON. NIW JIISIY 
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16GP4-B 

KINESCOPE 
ROUND METAL-SHELL TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. • • • • • •. 6.3 ac or dc vol ts 
Current. • . . . . . .. 0.6 ± 10% • .amp ~ 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 6 J.lI.Lf 

Cathode to all other electrodes. . 5 J.lI.Lf 

Faceplate, Spherical • • • • • • •. .Frosted Fi 1 terglass 
Light transmission (Approx.) . . • . .• . .••.• 66% 

Phosphor (For Curves, see front of this section). P4-Sulfide Type 
Fl uorescence • • • .Wh i te 
Phosphorescence. • .. White 

Pers i stence. . . • . . • • Short -
Focus i ng Method. • . • • • Magnet ic 
Deflect ion Method. • . • . Magnet ic 
Deflect ion Angle (Approx.) ..•..•••••.••••• 700 

lon-Trap Gun ••.••. Requires External Single-Field Magnet 
Tube Dimensions: 

Max imum overall 1 ength . • • 
Greatest diameter. • . . . • 

Minimum Useful Screen Diameter 
Weight (Approx.) ..••••• 
Mount ing Posit ion •••.•• 
Ultor Terminal .......•.... 
Base • • . . • • • Small-Shell Duodeca 1 5-P in 

Basing Designation for BOTTOM VIEW 

17-11/16" 
-15-718" ± 1/8" 

14-3/8" 
• ..•. 11 lbs -
• •••.•• Any 
.Metal-Shell Lip 
(JETEC No.B5-57J -
• ••.••• 12D-

Pi n 1 - Heater 
Pin 2 - Grid No.1 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Metal-Shell Lip­
Ultor 

Maximum Ratings, Desifn-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 exceed i ng 15 seconds • . • • . • 

After equipment warm-up period •... 
Heater positive with respect to cathode. 

2-56 TUBE DIVISION 

(Grid No.3, 
Collector) 

14000 max. 
410 max. 

125 max. 
o max. 
2 max. 

410 max. 
150 max. 
150 max. 

volts 
volts 

volts 
vol ts 
volts 

volts 
volts 
volts 

- Indicates a change. 

DATA 1 
IADIO COlPOIATION OF AMEiICA. HAUISON. NEW JElSIY 
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16GP4-B 

KINESCOPE 

Equipment Design Ranges: 

With any ulto,. "oltag' (Ec3i"b.t",een 12000· and 14000 "olts 
and g,.id-No.2 "oltag' (EcZi bet", •• n 200 and 410 "olts 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster .•• 

Grid-No.1 Video Drive 
from Raster Cutoff 

-9.3% to -24% of EC2 volts 

(B1 ack Level): 
White-level value 

(Peak 
Grid-No.2 Current • . 

positive) 9.3% to 24% of EC2 
. -15 to +15 

Focus i ng-Co i 1 Current (DC) 0 

lon-Trap Ma~net Current 
(Average) ••.••.. 

Minimum Field Strength of 
PM lon-Trap Magnet§ •. 

Field Strength of Adjustable 
Centering Magnet •.•. 

. [~1!~~0 x 107J ± 10% 

~ 1!~50 ,x 28 

i~Bo x 31 

o to 8 

EXaMples of Use of Design Ranges: 

With ulto,. "01 tag. of 
and g,.id-No.2 "oltage 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 pos i t ive) 
Focusing-Coi1 Current (DC). 
Minimum Field Strength of 

PM lon-Trap Magnet. . . . 

12000 

300 

-28 to -72 

28 to 72 
99 ± 10% 

29 

volts 
!"imp 

ma 

rna 

gausses 

gausses 

_"olts 
"0 Its 

volts 

volts 
rna 

gausses 

.rlll lance and definition decrease with decreasing ultor voltage. In 
general. the ultor voltage should not be less than 12000 volts. 

o For specimen focusing coil similar toJETEC Focusinr Coil No.109 posl-

; i Y~~~e:i }~:,I R:;:r!~~:r~I~! n(;~~p~i:;~~~,.:~d ~~~i~) ~ i ~~e °rn:l~a¥:: 
current Is for condition with sharp focus at center of picture area 
and combined grid-Ito.l vol tage and video-signal vol tage adjusted to 
produce a highlight brightness of 3D foot-lamberts measured on an In­
dian Head Test Pattern set for a 10· x 13-1/.· picture size • 

•• For JETEC lon-Trap Magnet NO.117. or equivalent. located with the 

~~:11~~J ge~Pl N':,~2t~~dP~~i'a:~3cr~ gV'vCea~~~i~~:rb~r:hf~:s::tween grid 

[§ See next page. ~ Indicates a Change. 

2-56 
1UIE DIVISION 

DATA 1 
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16GP4-B 

KINESCOPE 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 1.5 max. rregohms 

§ For specimen PM ion-trap magnet. such as Heppner ~odel No. ElI..31.r or 
equivalent. located in optimum position and rotated to give maximum 

~~! 9 ~i ~:~~i / ~~ ~ h~ i Vp~ n ieo~':\Prmaepn~a~P~e\i csahtd~,"J bteheaJ3~3 r:~Ct h!a~~~ 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 

~:ii ~:acat:r~ ~~~f~~~~n~:gwntt\o~\ 1 ~~!~g o:d~i~Uh~\~h~d l ~~~~i~:sst.o permi t 

2-56 

For X-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 

TIllE DIVISION 
IADIO CO.~lATION OF AMEiICA. HAII.SON. NEW JUSEY 
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16GP4-B 

KINESCOPE 

MIN. CONTACT 

~ 17. " 
~2 

9 " 
7." '16 
'i6 R• MAlC• 

92CM-7374RI 

DETAIL OF LIP 

MOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.IID (SHOWN AT FRONT OF THIS 
SECTION I 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 2: SOCKET FOR THIS BASE SHDULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TD 
MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTR(C WITH BULB AXIS AND HAVING 
A DIAMETER OF 2-1/2". 

UTE 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. 

2-56 
TUIE DIVJSIOH 

CE-7374Rl 
UDlO CDlPOIAlION Of AMI.IeA. HA.lllON. NEW 1l1SE' 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef' 6.3 VOLTS 
ULTOR VOLTS = 12000 
GRID N"I BII'iSED NEGATIVE WITH RESPECT TO 

CATHODE TO GIVE fOCUSED RASTER CUTOff 
RASTER fOCUSED AT AVERAGE BRIGHTNESS 
RASTER SIZE = 13 1£'. 10" 
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AVERAGE GRID-DRIVE CHARACTER I ST ICS 

E4'=6.3 VOLTS 
UL TOR VOLTS = 12000 TO 14000 
GRID Nal BIASED NEGATIVE WITH 
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16LP4-A 

KINESCOPE 
ROUN D GLASS TYPE 

MAGNET I C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. • . . • . •. 6.3: 
Current. . . • . . . .• 0.6 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 
Cathode to All Other Electrodes •• 
ExternalConductive Coating to Anode. 

ac or dc volts 
amp 

6 /4"f 
• 5. /4"f 

{2000 max. /4" f 
750 mi n. /4"f 

Faceplate, Spherical •.•. '. . • . . Filterglas 
Light Transmission (Approx.) . . • • • • 66l 

'Phosphor IFor Curves, see front of this Section}. P4-Sulfide Typ' 
Fl uorescence and Phosphorescence • . . . • Wh i t, 
Persistence of Phosphorescence Short 

Focusing Method. • • • • • • • • Magnetic 
Defl ect i on Method • • • . • • . Magnet i c 
Deflection Angle (Approx.) • • • • • • • . • . . • •• 52c 
lon-Trap Gun. . . •• Requi res External Double-Field Magnet 
Overall Length. . • . . • . . 22-1/4" ± 3/S" 
Greatest Diameter of Bulb. . • • 15-7/S" ± lIS' 
Mi n imum Screen Di ameter. . . • • 14-112" 
Mounting Position. . • • . . . . An 
Cap. • Recessed Small Cavity (JETEC No. Jl-21) 
Base ....•• Small-Shell Duodecal 5-Pin (JETEC No. 85-57) 

Pin 1 - Heater 

Pin 2 - Grid No.1 

Pin 10 - Grid No.2 

Pin 11 - Cathode 

BOTTOM VIEW 

®:-----
00 

2 " 
I I 

Maximum Ratings, Desien-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: 

Pin 12 - Heater 

Cap - Anode 

C - External 
Conduct. 
Coating 

14000 max. volts 
410 max. volts 

125 max. 
o max. 
2 max. 

volts 
volts 
volts 

Heater negative with respect to cathode: 
During equipment wanm-up period not 

exceed i ng 15 seconds. • . 
After equipment Harm-up period ...• 

Heater positive with respect to cathode 

Typical Operation: 

Anode Voltage 

FEB. 1, 1952 
TUBE DEPARTMENT 

410 max. 
125 max. 
125 max. 

12000 

volt~ 

vol.ts 
volts 

volts 

TENTATIVE DATA 
'''010 COIPOJATION OF AMERICA, HAUISON, N!W JERSEY 
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16LP4-A 

KINESCOPE 

Grid-No.2 Voltage ••••••••••• 
Grid-No.1 VoltageO •••••••••• 

Focusing-Coil Current (DC, Approx.J6 • 
lon-Trap-Magnet Current (DC, Approx.)' 

MaxiMUM Circuit Yalu •• : 
Grid-No.1-Circuit Resistance 

300 
-33 to -77 

110 
120 

1. 5 max. megohm 

o For visual extinction of undeflected focused spot • 

... For spec'lmen focusing coil simi11ar to JETEC Focusing coil No.106 po-

~~~I~~~~twl~li~! r~gh!:w~~~mkk~e'S;~::c:C[r~~' (:~: ~~~\~~~ I;:a:rn a~~ 
The Indlcaled current is for the condition with the combined gr'd­
No.1 bias voltage and video-signal voltage adjusted to produce a high­
light brightness ot 20 foot-lamberts on a Hi-l/z- x 1O-1/~· plc1ure 
area sharply focused at center 01 screen. 

f~~a~::C l~e~p~1:!r;gs T:y~~t a~~m~!~:re~O t.~E~f~e '~:;T~~: ':~Y~~~n:~;~O 

OPERATING NOTES 

X-Ray liarning. ~en operated at or below the ""'''num anode-voltage 

rat i ng shown in the tabu lated data, the 16LP4-A does not produce any 

harmful .-ray rad iat ion. All types of picture tubes may be operated 

at voltages I if ratings permit I up to 16 ki lovolts labsolute valuel 

without personal injury on prolonged exposure at close range. Above 

16 ki lovotts, special shielding precautions for x-ray radiation I1'B.Y 
be necessp.ry. 

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE REFERENCE-LINE 
GAUGE (JETEC No.l12) 1.500" + 0.003" - 0.000· 1.0. AND 2" LONG wiLL 
REST ON BULB CONE. 

NOTE 2: THE PLANE THROUGH THE TUBE AXIS AND VACANT PI' POSITION NO., MAY 
VARY FROM THE PLANE THROUGH THE TUBE AX 1 S AND ANODE TERMI HAL BY AN 
ANGULAR TOLERANCE (ME.ASURED ABOUT THE TUBE AX I S) OFt:100 • ANODE 
TERMINAl IS ON SAME SIDE AS VACANT PIN POSITION No.3. 

FEB. 1, 1952 lUlIE DEPARTMENT TENTATIVE DATA 
IADIO COIPOIATION 0' AMEIICA. HAI'ISON. N!W JUSEY 
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16RP4/ 16KP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

MAGNET I C FOCUS MAGNETIC DEFLECTION 

The 16RP4J16KP4 is the same as the 16RP4-AJ16KP4-A except 
that it util izes a non-aluminized phosphor and has alight 
output as shown by the curves on the back of this sheet. 

2-56 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef" = 6.3 VOLTS 
Ul..TOR VOLTS = 14000 
GRID N21 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 
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RASTER SIZE = 13 ~'X 10" 

250 

~200 

.., 
III 
~ 
< 
~ 

t!-
0150 
~ 
I 

~ 
Z 
I­
J: 

!2 100 

:Ii 
I­
J: 
~ 

J! 
~ 50 

o 20 40 60 80 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

WlEDMSlON 92CM-8858 
IADIO COIfOIAfiON OP AMElItA. HAUlSOH. NIW JIISEY 



~ 
16RP4-A/16KP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Vo ltage. • • • • • •• 6.3 
Current. • • • • • • •• 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes •• 
Cathode to all other electrodes ••• 

External conductive coating to ultor 

Faceplate. Spherical ••••••••• 
Light transmission (Approx.) •••••• 

Phosphor (For Curves, see front of this sect ion) • 

Fluorescence •• 
Phosphorescence. 

Persistence •• 
Focusing Method •• 
Deflection Method •••••• 
Deflection Angles (Approx.): 

Di agonal ••• 

ac or de vol ts 
• amp 

6 !JILf 
• S !JILf 

{lS00 max. !JILf 
• 7S0 mi n. !JILf 

• •• Filterglass 
• ••••• 66% 
P4--Sulfide Type 

Aluminized 
White 
Whi te 

• Short 
Magnetic 
Magnetic 

700 

6So Horizontal •• 
Vert i cal ••• • • • • • • • • • • SOo 

lon-Trap Gun •• 
Tube Dimensions: 

Overall length 
Greatest width • 
Greatest height. 
Di agonal •••• 

• Requi res 

Neck length. • • ••••• 
Screen Dimensions (Minimum): -

Greatest width. 
Greatest height. 
Diagonal •••• 
Projected area • 

Weight (Approx.) • 

External Single-Field Magnet 

18-3/4" ± 3/8" 
14-3/4" ± 1/8" 
11-112" ± 1/8" 
16-1/8" ± 1/8" 
7-1/2" ± 3/16" 

13--1/2" 
10-1/8" 
14-7/8" 

131 sq. in. 
• •• 16 I bs 

Mounting Position. • •••••••••• • •••••• Any 
Cap. • • • • • • • Recessed Small Cavity 
Bulb ••••••••••••••••• 
Base ••••••• Small-Shell Duodecal 5-Pi n 

Basing Designation for BOTTOM VIEW ••• 

(JETEC No.J 1-21) 
• ••••• J129 
(JETEC No. B5-S7) 
• •••••• 12N 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

Cap - Ultor 

2-S6 lUBE DMSION 

(Grid No.3. 
Coli ector) 

C - External 
Conduct ive 
Coating 

TENTATIVE DATA 1 
UDIO COIPOIATION 0' AMEIICA. MAlliSON, NEW JllSty 
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KINESCOPE 

!Maximum Ratings, Desien-Center Values: 

ULTOR VOLTAGE • • • • 
lURID-No.2 VOLTAGE •• 
~RI D-No.1 VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value ••• 

PEAK HEATER~CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

Du ri ng equ i pment warm-up peri od 
not exceeding 15 seconds •••••• 

After equipment warm-up per-iod •••• 
Heater positive with respect to cathode 

Equipment Design Ranges: 

16000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

fith any ultor voltaee IEca) between '2000' and ,6000 volts 
and erid-No.2 voltaee IEc2) between 200 and 4'0 volts 

urid-No.1 Voltage for 
Visual Extinction of 
Focused Raster .••• 

prid-No.1 Video Drive 
from Raster Cutoff 

(91 ack Level): 
White-level value 

-9.3% to -24% of Ec2 

(Peak positive) 9.31 to 24% of EC2 
~rid-No.2 Current. • • • • • -15 to +15 

Focusing-Coil Current (DC)ci • fJ EC3 x 1151 ± 20% 
~ 16000 J 

lon-Trap Ma2net Current ~ 
(Average) • • • • • • • -.:L x 30 

16000 
Minimum Field Strength of 

PM lon-Trap Magnet§ ••• 

Field Strength of Adjustable 
Centeri ng Magnet. • • • • • 

Examples of Use of Design Ranges: 

fith ultor voltaee of 
and erid-No.2 voltaee of 

~ EC 3 x 33 
16000 

o to 8 

'2000 '4000 

300 3 00 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster. • • • 

Grid-No.1 Video Drive 
-28 to -72 -28 to -72 

from Raster Cutoff 
(Bl ack Level): 

White-level value 
(Peak positive) 

Focusing-Coil Current (DC). 
Minimum Field Strength of 

PM I on-Trap Magnet •• 

·,O,·*,§: See next page. 

28 to 72 
100 ± 20% 

29 

28 to 72 
108 ± 20% 

31 

volts 

volts 
!'<Imp 

rna 

rna 

gausses 

gausses 

volts 
volts 

volts 

volt! 
me 

gausse! 

2-56 
TUBE DIVISION 
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KINESCOPE 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1. 5 max. megohms 

Brilliance and definition decrease with decreasing ultar voltage. In 
general. the uttar voltage should not De less than 12000 volts. 

o For specimen focusing coil similartoJETEC Focusing coil NO.I09 posi­
tioned with air gap toward kinescope screen and center lineofair gap 
')-1/2 inches from Reference Line (See DiaensionaLOutHne). 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 high] ight brightness of ')0 foot-lamberts measured on an tn­
dian Head Test Pattern set for a 13-1/2" x 10-1/8" picture size. 

*. For JETEC lon-Trap Magnet No.117, or equivalent, located with the 
t rai 1 i ng edge of the pol e pieces located over the gap between gri d MO.l 
and grid No.2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet, SUCh as Heppner Model No.[431, or 
equivalent. located in optimum position and rotated to give maximum 
Drightness. 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 Dy more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing aaequate adjustment to 
permit satisfactory performance withOut loss of highl ight brightness. 

2-56 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of th,s Section 
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IADIO COI'O.ATION OF "MEiICA. HAIiISON. NEW JElSEV 



@ 
16RP4-A 

KINESCOPE 

2":t'4a," 

r-:---

SMALL-SHELL DUODECAL 
5-PIN BASE (NOTE 3) 

JETEC N"B5-57 

'4," 

2-56 
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16RP4-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 ULTOR TERMINAL BY ANGULAR TOLERANCE IMEASURED 
ABOUT THE TUBE AXISI 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 ISHOWN 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~: 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. 

2-56 
TU8E DIVISION 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

E.,,=6.3 VOLTS 
ULTOR VOLTS=14000 

GRID N21 BIASED NEGATIVE WITH RESPECT TO 
CATHODE TO GIVE FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE BRIGHTNESS 

RASTER SIZE = 13!1':' x 10" 
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AVERAGE GRID-DRIVE CHARACTER 1ST ICS 
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16WP4-A 

KINESCOPE 
ROutH! G LASS TYPE 

MAGNET Ie F'OCUS MAGNETIC DEFLECTION 

~eneral : 
DATA 

~eater, for Un i potent i a 1 Cathode: 
Vo 1 taqe. . . . . . . . . . 6.3 
Current. . . . . . . . . • 0.6 • 

liii rect Interelectrode Capacitances: 
, Grid No.1 to All Other Electrodes. 

Cathode to All Other Electrodes •• 

External Conductive Coating to Anode 

ac or dc volts 
amp 

6 IlI'-f 
5 JJ4J.f 

{ 1500 max. Ill'- f 
750 ",in. IlI'-f 

Faceplate. Soherical . • . . . . Filterglass 
light Transmission. . • . . • • . . . 66% 

"hosphor (For Curves, see front of this Section) P4-Sul fide Type 
• Fl uorescence and Phosphorescence . . . Wh i te 

Persistence of Phosphorescence Short 
ocus i ng Method. . . . . . . . . Magnet i c 

Deflection Method. . . . . . . • Magnetic 
pefl ect i on Angle (Approx.) . . . . . . . . . .. ••• 700 

lon-Tran Gun. . • .. Reaui res External Double-Field Magnet 
Overall Length. . . . • • . . 17-3/4" ± 3/8" 
Greatest Di ameter of Bul b. • . 15-7/8" ± 1/8" 
Minimum Screen Diameter. • • . 14-1/2" 
Mount i ng Pas i t ion. . . . . • • . . • . • Any 
Cap. . Recessed Small Cavity (JETEC No. ,J1-21: 
Base. Small-Shell Duonecal 5-Pin (JETEC No. 85-57) 

• 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- CathOde ~ -----

2 " 
I 

Maximum Ratings, Oesirn-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 wanm-up period not 

exceeding 15 seconds ... 
After equipment warm-up period ..•• 

• Heater positive with respect to cathode. 

~ypical Operation 

Anode Voltage ... 
Grid-No.2 Voltage. 

FEB. 1, 1952 
TUBE DEPARTMENT 

Pi n 12 - Heater 
Cao - Anode 

C - Externa 1 
Conduct. 
Coating 

16000 max. volts 
410 max. volts 

125 max. '/01 ts 
o max. V01~5 

2 max. volts 

410 max. volts 
125 max. voits 
125 max. vol IS 

12000 vol Is 
25Q volts 

TENTATIVE DATil 
IADIO COIPOIATION Of AMEiICA. HARIISON, NEW JERSEY 



~ 
16WP4-A 

KINESCOPE 

Grid-No.1 Voltage for Visual Extinction 
of Undefl ected Focused Spot. . . • 

Focusing-Coil Current (DC, Approx.)O 
lon-Trap Current (Approx.)t 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

-27 to 63 
100 
120 

1.5 max. 

volts 
ma 
ma 

megoh'" 

o :g:i tSroen~~ m:? t ~o~rrs ig"a~ 1~~!rJ i ~ii~eas~o~~ ~i ;!;n FaOn~U~~~¥e~on neN~; ~~~ 
gap 3-1/" inches from Reference Line (see Outl ine Drawing). The indi­
catea current is for condition with combined grid-No,l bias voltage an 

~~~~~l:~~~~l sV~~ t ~gel~~dlj/2s"t~d ltOo.. fl"o~upcrc tau;~ 9 :~~:h ;h:;~ ¥;t ~~~:s:! !~ 
center of screen. 

For specimen ion-trap magnet similar to JETEC lon-Trap Magnet No.108 
located in optimum position and rotated to give maximum brightness. 

OPERATI NG NOTES 

X-Ray /tarn in,. \\hen operated at anode voltages up to 16 ki lovolts, 

the 16NP~A does not produce any hannful x-rc1,Y radiation. However, 
because the rating of the tube permits operation at anode voltages as 

high as 17.6 ki lovolts labsolute valuel, shielding of the 16'lP4-A for 

x-ray radiation nay be needed to protect against possible injury from 

pro longed exposu re at close range wheneve r t he ope rat i ng cond it i alS 

involve voltages in exCf~SS of 16 ki lovolts. 

ANODE 
RECESSED 

-SMALL-CAVITY-',·· 
CAP (NOTE 2) 7~; 

:t~e" 

I 

MOTE I: WITH TUBE NECK INSERTED TH.ROUGH flARED END Of REFERE.NCE-LlN[ 

GAUGE JETEe No.Ue (SHOWN AT FRONT OF THIS SECTION) AND WITH rUBE 

SEATED IN GAUGE. T'1E REFERENCE LINE IS DETERMINED BY THE INTERSECTION 

OF THE PLANE eL' OF THE GAUGE WITH THE GLASS fUNNEL. 

NOTE 2: THE PLANE THROUGH THE TUBE AXIS AN[· VACANT PIN POSITION NO., 

MAY VAR'!' FROM THE PLANE THROUGH THE TUBE AX I S AND ANODE TERMI NAl BY 

AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF :t 10°, ANODE 

TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION NO.,. 

FEB. 1. 1952 
TUBE DiPARTMENT 

TENTATIVE DATA 
IADIO COIPO~ATION OF AME'lICA, HARRISON, NEW JiI!ISEY 



~ 
17AVP4/17ATP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • •• 6.3 
Cu rrent. . • . • • • •• 0.6 ± 10% • 

irect Interelectrode Capacitances: 
Grid No.1 to' all other electrodes •• 
Cathode to all other electrodes ••. 

External conductive coating toultor. 

Faceplate. Spherical ••••••••• 
Light transmission (Approx.) •••••• 

I Phosphor (For Curves, see front of thi s sect ion) 

Fluorescence •• 
Phosp~orescence. • • • •• 

Persistence ••••••• 
Focus i ng Method. • • • • • • 
Deflection Method •••••• 
Deflection Angles (Approx.): 

Di agonal ••• 

ac or de volts 
• amp 

6 I'I'-f 
5 I'I'-f 

{
1500 max. I'I'-f 
1200 min. I'I'-f 

•• Filterglass 
• •••••. 74% 
P4--Sulfide Type 

• •••• White 
• •••• Whi te 
• • • •• Short 
• El ectrostat i c 

Magnet i c 

900 

850 Hori zontal •• 
Vertical ••• • • • • • • • • • • 680 

I on-Trap Gun •• 
Tube Dimensions: 

• Requi res External Single-Field Magnet 

Overall 1 ength 
Greatest width 
Greatest height. 
Diagonal •••• 
Neck length ... " ... 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height. 
Diagonal •••• 
Projected area. 

Wei ght (Approx.) • 
Mounting Position. • •••••••.•• 
Cap. • • • • • •• RecessE'd Small Caili ty 
Bul b ••••••••••••.•••• 
BasE' •••••.• Small-Shell Duodecal 6-Pin 

Basing Designation for BOTTOM VIEW. 

· 15-518" ± 318" 
15-25164" ± 118" 
· 12-9132" ± 118" 

16-518" ± 118" 
6-112" ± 3116" 

• • 14-5116" 
11-118" 

• • 15-9116" 
149 sq. in. 

• •. 15 1 bs 
• •••••• Any 
(JETEC No.J1-21) 
• • • • • J-133 
(J ETEC No. B6-63) 

• •••••• 12L 

Pi n 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 

Cap - Ul tor 

c 
Pi n 12 - Heater 

10-56 TUIE DIVISION 

C -

(Grid No.3. 
Grid No.5. 
Collector) 

External 
Conductive 

Coating 

TENTATIVE DATA.l 
IADIO CORPO.ATION OF AMEiICA. HAUl SON. NEW JERSEY 



~ 
17AVP4/17ATP4 

KINESCOPE 

GRID-DRIVE· SERVICE 

Unless otherw.se spec./ied, voltare values are Positive 
with respect to cathode 

Maximum Ratings, Desirn-Center Values: 

ULTOR VOLTAGE • • • 
GRID-No.4 VOLTAGE: 

Positive value •• 
Negative value •• 

GRID-No.2 VOLTAGE. 
GRID-No.1 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: 

• 16000 max. volts 

1000 max. volts 
500 max. volts 
500 max. volts 

200 max .. vol ts 
140 max. volts 

o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

W.th any ultor voltare (Ec~k) between 12000. and 16000 volts 
and rrid-No.2 voltage (EC2 k) between 200 and 500 volts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 !U'mP • 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster ••• 

Grid-No.1 Video Drive from 
Raster Cutoff (81 ack Level): 
White-level value 

(Peak positive) 
Grid-No.4 Current ••• 
Grid-No.2 Current ••• 

lon-Trap Magnet Current 
(Average)"" ••••• 

Minimum Field Strength of 
PM lon-Trap Magnet§ •• 

Field Strength of Adjustable 
Centering Magnet •••••• 

• , **, §: See next page. 

-0.4% to +2.2% of ECSk 

9.3% to 24% of EC2k 
-25 to +25 
-15 to +15 

~ 'Vl6OOo x 30 

~ 
16000 x 33 

o t08 

volts 

volt 

volts 
JU'm~ 

JU'm~ 

ma 

gausses 

gausses 

10-56 
1UIE DIVISION 

TENTATIVE DATA 1 

IADIO COlPOtATlON OF AMUICA. HAIIISON, NEW JEISEY 



. r----_~_~~t.-.()v 17AVP4/17ATP4 

KINESCOPE 

Examples of Use of Design Ranges: 

With ultor voltare of 

and rr.d-No.2 voltare of 

Grid-No.4 Voltage for 
Focus with Ultor 
Cu r rent of 100 j.Ulmp 

-rid-No.1 Voltage for 
Visual Extinction of 
Focused Raster ... 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak Dositive) 
Minimu~ Field Strength of 

PM lon-Trap Magnet. ••• 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

14 000 

300 

16000 

-55 to +310 -65 to +350 

-28 to -72 -28 to -72 

28 to 72 28 to 72 

31 33 

1. 5 max. 

CATHODE-DRIVE- SERVICE 

va l ts 

voLts 

volts 

volts 

volts 

gausses 

megohms 

UnLess otherWise specified, voltage values are positive 

with respect to grid NO.1 

Maximum Ratings, Desirn-Center Values: 

ULTOR-TO-GRI G-No.l VOLTAGE ..• 
GRIG-No.4-TO-GRIG-No.l VOLTAGE: 

Positive value ....••. 
Negative value ••••.•. 

GRIG-No.2-TO-GRIG-No.l VOLTAGE. 
GRIG-No.2-TO-CATHODE VOLTAGE. 
CATHODE-TO-GRIG-No.l VOLTAGE: 

Positive pe~k value 
Positive bias valDe 
Negative bias value 
Negative peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

Du ri ng f:qU i prnent warm-up peri ad 

not bceed i ng 15 seconds • • . 
After equiDrr~.]nt warm-up period 

Heater positive with respect to cathode 

16000 max. volts 

1000 max. volts 
500 max. volts 
640 max. volts 
500 max. volts 

200 max. vol tsl 
140 mqx. volts] 

0 max. vol ts' 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

• Cathode drive isthe operating condition inWhichthevi,geo signal varies: 
the cathode potential with respect togrid No.1 and theother electrodes. 

'* •• : See next page. 

10-56 
rulE DIVISION TENTATIVE DATA 2 
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~ 
17AVP4/17ATP4 

KINESCOPE 

Equipment Design Ranges: 

With any ultor-to-frid-No.1 voltafe (Ec 5CJ) between 
12000* and 1~000 volts 

and ertd-No. 2-to-grid-No. 1 voltage (.E e 2 8 1) between 

220 and 640 volts 

Grid-No.4-to-Grid-No.l Voltage 
for Focus with Ultor 
Current of 100 f.'iImp .... 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster. • • • • 

Cathode-to-Grid-No.l Video 
Drrve from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negative) 
Grid-No.4 Current ••• 
Grid-No.2 Current .•• 

lon-Trap Ma~net Current 
(Average) •••••. 

Minimum Field Strength of 
PM lon-Trap Magnets .• 

Field Strength of Adjustable 
Centering Magnet •••. 

8.5% to 19.4% of EC291 

8.5% to 19.4% of EC291 
-25 to +25 
-15 to +15 

~EC591 30 
16000 x 

)EC591 
16000 X 33 

o to 8 

Examples of Use of Design Ranges: 

W,th ultor-to-fr,d-No.1 

vol ts 

volts 

volts 
f.'iImp 
I"amp 

ma 

gausses 

gausses 

voltage of 14000 16000 volts 

and grid-No.2-to-grid-No.l 
voltage of 300 300 volts 

Grid-No.4-to Grid-No.1 Voltage 
for Focus with Ultor 
Current of 100 ~p • • •• 0 to 365 0 to 415 volts 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster. • • •• 25 to 58 25 to 58 volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negative) 25 to 58 25 to 58 volts 
Minimum Field Strength of 

PM lon-Trap Magnet. • • • • 31 33 gausses 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance • 1. 5 max. megohms 

. 11:, ,,* ,§: See next page. 

10-56 
TUBE DIVISION 
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,--- --~----' -~ 17AVP4/17ATP4 " 

KINESCOPE 

#:. Brilliance aM definition decrease with decreasing Lllter voltage or 
1.11 tor-to-!:Iri d-No. 1 vo'lage. 1 n general. the 1.11 tor vol tage or 1.11 tor-to­
gritj-No.l voltage should not De less than 12000 volts. 

** For JETEC lon-Trap Magnet NO. 117, or equivalent, located with the 
trailir:'9 edge of the pole piece~ locatt:d over.thegap between grid No.1 
and grid No.2 and rotated to give maximum Drlghtness. 

§ For specimen PM ion-trap magnet, such as Heppner Model No.E1I.,37, or 
equivalent, located in optimum position and rotated to give maximum 
orightness. Foragiven equipment application, the tolerance ran~e for 
the strength of the PM i:ln-trap magnet shOuld De added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value Dy more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit 5"3.tisfactory performance without loss of highlight Drightness. 

10-56 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of th,s Section 

TUBE DIVISION 
TENTATIVE DATA 3 
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17AVP4/17ATP4 

KINESCOPE 
L

,J"q~ 

--------------------------------~ 

I • 
21'8 R. 

f> " 2 )'8 R. 

~SCREEN 

SMALL-SHELL DUODECAL 
b-PIN BASE (NOTE 3) 

JETEC N2 Bb-b3-~"""".J 

10-56 
TUBE DIVISION 

I ... DIO COI'OIA,TION OF AMElICA, HARIISON. NEW JUSEY 
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KINESCOPE 
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12 "32-

92CM-8341RI 

10-56 
TUBe DIVISION 
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RECESSED SMALL 
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17AVP4/17ATP4 

KINESCOPE 

i 
, ~1"'5°~ 1 

11I1j; IV-- i 
L-I-_-,M:.;.O::;L::;D:,.-,::.M:.:.A.:.:T:.;C:.;.H:,...=L.:.:IN,;;E=--l-

3,·MIN.* ! 
TI SPLICE LINE I 

.1------=-=~! 
NOTE Eo JI\ 

~ 4 0 25' 

*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 AX I SAND U L TOR TERM 1-
NAL BY ANGULAR TOLERANCE {MEASURED ABOUT THE TUBE AXISI 
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.116 {SHOWN AT FRONT OF THIS 
SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CCI 
OF lHE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY 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 .: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF TH I S COAT I NG WI L L BE GREATER THAN THE CONTACT 
AREA SO AS TO PROVIDE THE REQUIRED CAPACITANC~. EXTERNAL 
CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

NOTE e: BULGE AT SPL ICE-L I NE SEAL MAY I NCREASE 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 WI LL NOT PROTRUDE MORE· THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 

10-56 
II*' DMIION 

CE-8341R1C 
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I 7AV P4 /17ATP4 ~t..~ 

AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 

E~= 11.3 VOLTS 

CATHODE-DRIVE SERVICE 

E~= 11.3 VOLTS 
ULTOR-TO-GRID-NRI VOLTS= 

111000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID NR I TO GIVE 
fOCUSED RASTER CUTOff 

RASTER FOCUSED AT AVERAGE 

ULTOR VOLTS = 111000 
GRID NRI BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE 

" BRI~HTNESS RASTER SIZE 
RASTER SIZE= 14 XIO Va 

" BRI,~HTNESS 

14 XIOl/a 

I/) 

~ 
w 
III 

300 

250 

~ 200 
...J 
I 
~ 

o 
o 
l>-

I 
I/) 

::l 150 
z 

II­
I 
C> 
a: 
III 

I-

~ 100 
...J 
I 
C> 

II 

50 

o 20 

- CATHODE DRIVE 
GRID DRIVE 

40 110 

0, 

80 

I± 

1+ 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TUBE DIVISION 92CM-8746RI 
'''010 COlrolATION Of AMEIICA. HAI"SON, NEW JERSEY 
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~~ 17AVP~ATP4 
AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 
Ef' = 6.3 VOLTS 

CATHODE-DRIVE SERVICE 
Ef' = 6.3 VOLTS 
ULTOR-TO-GRID-Na I VOLTS= 

12000 TO 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Na I TO GIVE 
FOCUSED RASTER CUTOFF 

ULTOR VOLTS=12000 TO 16000 
GRID Na I BIASED NEGATIVE WITH 

f/) 

'" II: 

'" IL 
:::E 
-< 
oJ 
oJ 

:::E 

II: 
0 

~ 
::;) 

l. L 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

CATHODE DRIVE 
GRID DRIVE 

0 
0 

~ 
'I 

0 

o 

" 

Q;' 

N 

I') 

" 

o ~ ~ ~ M 
VIDEO SIGNAL VOLTS FROM RASTER CUTOrr 

TUBE DIVISION 92CM-8618RI 
IADIO COUOlATION Of AMEIICA, """.'SON. NEW JEllEY 



@) 
17AVP4-A/17ATP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALU~INIZED SCREEN 
MAGNETIC DEFLECTION 

The 17AVP4-A/17ATP4-A is the same as the 17AVP4/17ATP4 exceot 
that it h2ls an alumtntzed phosphor And qreater 1 iaht outout 
as shown by the curves on the back of this sheet. 

TUBE DIVISION 
DATA 

U.OIO COIIPou.rION OF AMfRIC .... , HA~~ISO~, NfW Jf~SfY 
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17AVP4 -A/17ATP4-A 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 

Ef=6.3 VOLTS Ef=6.3 VOLTS 

ULTu. VOLTS=16000 ULTOR VOLTS=1601l0 

:CATHODE BIASED POSITIVE GRID N21 BIASED NEGATIVE 
WITH RESPECT TO GRID N21 WITH RESPECT TO CATHODE 
TO GIVE fOCUSED RASTER TO GIVE fOCUSED RASTER 
CUTOff CUTOFF 

RASTER FOCUSED AT AVERAGE RASTER FOCUSED AT AVERAGE 
BRIGHTNESS BRIGHTNESS 

RASTER SIZE=14'x 10 1'2" RASTER SIZE =14" X lovi' 
'~~' '. ~~ti.iit'iR;VE· 

II 
~ 300 

I 
VIDEO SIGNAL VCLfS FROM RASTER CUTOFF 

o 

TUllE DIVISION 92CL-8921RI 
LUHO COIf'OIATlON OF AMEIICA. HAlliSON. N!W .RVY'---_____ _ 
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17BP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

The 17BP4-A is the same as the 17BP4-B except that it uti-
1 i zes a non-aLuminized phosphor and has ali ght output as 
shown by the curves on the back of this sheet. 

2-56 
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~ 
17BP4-A 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef' - b.3 VOLTS 

ULTOR VOLTS =14000 
GRID NJl.1 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE = 14" X 10 Y2" 

250 

~200 
... 
III 
~ 
« 
...J 

~ e 150 

I 
U) 
U) 

lU 
Z 
l­
X 

~ 100 
CD 

l­
X 
C) 

...J 
X 
C) 

X 50 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TUBE DIVISION 92CM-7595R2 
lADlO COIP'OlATION a. AMfiICA. HAltlSON, NEW JUSEY 
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17BP4-B 

KINESCOPE 
RECTANGULAR GLASS TYPE 
MAGNET I C FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 
Heater. for Unipotential Cathode: 

Voltage. • . . . . .. 6.3 
Current. . . . . . . .. 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 
External conductive coating to ultor 

Faceplate. Spherical ........ . 
Light transmission (Approx.) ..•... 

Phosphor (For Curves. see front of this Section) • 

Fl uorescence • . 
Phosphorescence. 

Pers;stence .. 
Focusing Method .. 
Defl ect i on Method. . • . . . 
Deflection Angles (Approx.): 

Diagonal ... 

ac or dc volts 
• amp 

6 IJIJ.f 
. 5 JJIl.f 

{1500 max. JJIl.f 
. 750 min. JJIl.f 

· .. Filterglass 
· . . . .. 66% 
P4--Sulfide Type 

Aluminized 
• .White 
· .Whi te 
· . Short 
Magnetic 
Magnetic 

700 

650 Hori zonta I •. 
Vert i cal . • . . . . . . • • • • • 500 

I on-Trap Gun . . 
Tube Dimensions: 

Ove ra 11 1 eng th 
Greatest width . 
Greatest height. 
Diagonal .... 

. Requ ires 

Neck 1 ength. . . . . . . . 
Screen Dimensions (Minimum): 

Greatest width . 
Greatest height. 
Diagonal .... 
Projected area. 

Weight (Approx.) . 

External Single-Field Magnet 

1~3/16" ± 3/B" 
15-25/64" ± liB" 
12-9/32" ± lIB" 

16-5/B" ± liB" 
7-112" ± 3/16" 

14-1/4" 
10-314" 
15-1/4" 

140 sq. in. 
. .. lB I bs 

Mount ing Posi t ion. . ........ . · ..••.• Any 
Cap. . . . . . .. Recessed Small Cav i ty 
Bul b . . . . . . . . ...... . 
Base ......• Small-ShelI Duodecal 5-Pin 

Basing Designation for BOTTOM VIEW 

(JETEC No.Jl-21) 
· ..... J-l33 
(JETEC No. B5-57) 
· ...•.• 12N 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10 -Grid No.2 
Pi n 11- Cathode 
Pin 12 -Heater 

Cap - Ul tor 

2-56 lUBE DIVISION 

(Grid NO.3. 
Collector) 

C - External 
Conductive 
Coating 

TENTATIVE DATA 1 
IADIO CO.'OIATION Of AMlIICA, HAlIISON. NEW J!UU' 
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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. 

Equlp .. nt Delign Ranges: 

16000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

With any ultor voltaf' (Eca) b.tween 12000· and 16000 voLts 
and frid-No.2 voltafe (EcZ ) between 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)o. 

lon-Trap Ma2net Current 
(Average) ••••.•.• 

Minimum Field Strength of 
PM lon-Trap Magnet§ .•. 

Field Strength of Adjustable 
Centering Magnet .•... 

9.3% to 24% of EC2 
-15 to +15 

[~ 1!~~0 x 106J ± 10% 

~ C3 
--x 0 
16000 3 

~ 
>V i6000 x 33 

o to 8 

Examples of Use of Design Ranges: 

With uttar voltaf' of 
and frid-No.2 voltaf' 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 lon-Trap Magnet 

·.o •• ·.§: See next page. 

l2000 14000 

300 300 

-28 to -72 -28 to -72 

28 to 72 
92 ± 10% 

29 

28 to 72 
99 ± 10% 

31 

volts 

volts 
p.am~ 

me 

me 

gausse~ 

gausse 

volts 
volts 

volt 

volt I 

m3 

gausses 

2-56 
TIllE DIVISION 

TENTATIVE DATA 1 
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Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1. 5 max . megohms 

• Brill iance and definition decrease with decreasing ultor voltage. In 
general, the ultor vollage should not be less than 12000 volts. 

o For specimen focusing coil similartoJETEC Focusing Coil No.109 posi-

j i ~~~~e: iftPoma~~f~~~n~~w~rge k} ~:;cZ~:e~~i~;~ tnO'ui~~~:}. 1 i ~~e o~ n~ i ~a?:g 
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 highl ight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a 1I&-1/~1I x 10-3/1p picture size. 

For JETEC lon-Trap Magnet No.117. or equivalent. located with the 
trail ing edge of the pole pieces located over the gap between grid No.1 
and grid No.2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet, such as Heppner Model No.E~37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment appl ication, 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. 

2-56 

For X-ray shieLding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

TUBE DIVISIOH 
TENTATIVE DATA 2 
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SMALL-SHELL DUODECAL 

2-56 

5-PIN BASE (NOTE 3) 
JETEC N2B5-57 

TUBE DIVISION 
I"DIO COII'OIATION Of AMEIICA. HAlliSON. HEW JElSE¥' 

TRANSPARENT 
INSULATING 

COATING 
(NOTE 5) 

CE-8879A 
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TUBE DIVISION 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N" JI-21 

. (NOTE I) 

CE-8879B 
1"010 COtl"OtATtON Of AMElICA, HAIlISOH, NEW JElSEY 
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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 IMEASURED 
ABOUT THE TUBE AXISI 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.1 10 (SHOWN AT FRONT OF 
THIS SECTION) AND W1TH TUBE SEATED IN GAUGE, THE REFER­
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC' OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASESHQULD 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". 

MOTE ,: 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. 

MOTE 5: TO CLEANTHISAREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

2-56 
TUIE DIVISION 

CE-B879C 
IADIO COIPOIAlION OF AMfllCA, HAIiISON, NEW JIISEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

17BP4-B 

Ef' = 6.3 VOLTS 

ULTOR VOLTS = 14000 
GRID N.al BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS 

RASTER SIZE - 14", 10 y;' 

450 

4 

I/) 

I- 350 a: ... 
III 
::l; 
< 
oJ 
I 

300 

I-
0 
0 ... 

250 

I/) 
I/) ... 
Z 
I-
:r 

" a: 
III 

I-
150 

:r 

" oJ 
:r 

" 100 
i 

50 

~ ~ ~ ~ 50 00 ro 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFf 

TUI£ DMSlON 92CM-8861 
IADIO COIPOIAT'OH Of ofoMElICA. HAlIISON, NfW JHSrY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

E.,,= 6.3 VOLTS 
UL TOR VOLTS = 12000 TO 16000 
GRID NRI BIASED NEGATIVE WITH 

III .., 
a: .., 
Q. 

li 
00( 

oJ 
oJ 

~ 
a: 
0 

~ 
:> 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

2.5 

2.0 

1.5 

1.0 

" 
" 0.5 

8 
II 

I.: 

~ 
~ 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TUIE DIVISION 92CM-8903 
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RECTANGULAR METAL-SHELL TYPE 

MAGNET (C FOCUS MAGNET (C DEFLECT (ON 

DATA 
General: 

Heater, for Unipotential Cathode: 
Vol tage. • • • • • •• 6.3 •••••• ac or dc volts 

I Current......... 0.6 •••••• amp 
Direct Interelectrode Capacitances (Approx.): 

Gri d No.1 to All Other El ectrodes. • • • • • 6 "",f 
Cathode to All Other El ectrodes. • • • • •• 5 "",f 

Face Pl ate (Transmission of about 65%) • •• Frosted Fi 1 terglass 
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type 

Fluorescence and Phosphorescence White 
Pers i stence of Phospho rescence • Short 

Focusi ng Method. • • • • . . Magnet i c 
Deflection Method. • • • • • Magnetic 
Deflection Angles (Approx.): 

Di agonal • • • • • • 700 
Hori zontal • • • • • • • • 660 

Vert i cal • • • • • • • • • • • • • • • • • • • • •• 500 
lon-Trap Gun. • •• Requires External, Single-Field Magnet 
Max imum Overall Length • • • • • • • • • •• 19" 
Greatest Diagonal of Tube at Lip 16-13/16" :I: 3/16" 
Greatest Width of Tube at Lip. 15-15/16" :I: 1/8" 
Greatest Hei ght of Tube at Li p 12-1/4" :I: 1/8" 
Screen Si ze. • • • • . • . • • • 14-518" 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. 12Dl 

Pin 1- Heater 

Pin 2-Grid No.1 @ ---Pin 10-Grid No.2 0 

Pin 11- Cathode 2 1 

1 

Maximum Ratings, Design-Center Values: 

ANODE VOLTAGEo •••• 
GRI [}-No. 2 VOLTAGE. • • 
GRI[}-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment wann-up period not 
exceedi ng 15 ·seconds ••• 

After equipment wann-up period •••• 
Heater positive with respect to cathode. 

Pi n 12 - Heater 

Metal-Shell Li p: 

Anode 

16000 max. vol ts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. vol ts 

o The product of' anode yol tage and average anode current shaul d be 1 imi ted 
to 6 watts. 

JAN. 1, 1951 1UIE DEP .... TMENT TENTATIVE DATA 
I",no COIPOIATION Of AMlIICA, HAlIISON. N!W JlISh' 
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Typical Operation: 

Anode Voltage" •. 
Grid-No.2 Voltage ...••. 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot • • . . • . 

Focus i ng Co i I Cu rrent (DC)·. 
Field Strength of Single-Field 

lon-Trap Magnet§ .•• 
lon-Trap Magnet Current 

(DC, dpprox.)# .... 

Maximum Circuit Values: 

12000 
300 

-33 to-77 
96 ± 6% 

45 

70 

14000 volts 
300 volts 

-33 to-77 volts 
104 ± 6% rna 

50 gausses 

rna 

Grid-No.l-Ci rcu; t Res; stane" 1.5 max. megohms 

Minimum Circuit Values: 

The Dower sUDoly should be of the I imited-energy type with 
i nherpnt regu I at ; on to lim it the cont i nuous short-c i rcu i t cu r­
rent t05 rna. If the supply penmits the instantaneous short­
circuit current to exceed 1 ampere, or is capable of storing 
more thitn 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-Circuit Resistance. 470 min. ohms 
Anode-Ci rcu i t Res i stance. • 18000 min. ohms 

The resisters used should be capable of withstanding the ap­
pI ied voltage. 

* Brilliance and definition decrease with decreasing anode voltage. In 
general. the anode vol tage should not be less than 12000 vol ts. 

For specimen focusing coil similiar to JETEC Focusing Coil Ho.109. 
positioned with air gap toward kinescope screen. and center 1 ine of 
air gap about 3 inches from ~eference Line (see Outl ine Drawing). The 

~i~!C~~f~a~~r~~~t:ig;g_:f;n~reV;10t:gi~ iaOdnj:sit~hd tt~e pCr~~~~~e~ ~~~~l'~h~ 
brightne:c;s of ,30 foot-lamberts on it IJ&-3/8- x 10-11/16- picture area 
sharply focused ilt cPflter of screen. 

§ Measured at center of field with General Electric Gauss Meter, Cat. 
NO.1I09X51. 

:JI For specimen ion-trap magnet similiartoJEHC lon-Trap Magnet NO.Ill. 
located in optimum position and rotated to give maximum brightness. 

OPERATI HG NOTES 

When operated at anode voltages up to 16 kilovolts, the 
I 7CP4 does not produce any harmfu I x-ray rad i at ion. However, 
because the rating of the tube permits operation at anode 
vOltagesashigh as 17.6 ki lovolts (absolutevalueJ, Shield­

ing of the 17CP4 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. 

JAN. 1, 1951 
TUIE DEPARTMENT TENTATIVE DATA 
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REFERENCE-LINE GAUGE 

Reference-Line Gauie (JETEC No. 110) with SuppLementary 

Information on Recommended Inside Contour of 
Yoke to Provide Proper Locatton of 

0.500":l O.005"R. 

Yuke on Neck-Funnel Section 

6" TAPER 
WITHIN 

INDICATED AREA 

NOTE' INNER SURFACE OF YOKE MUST 
NOT EXTEND INTO SHADED REGION 

35" 

92CS-7391 

JAN. 1, 1951 TU8E DEPARTMENT CE-7391 
'''010 CO"OIAlION 0' AMoEiICA. HAIIISON. NEW JflSlY 
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COATING 

JAN. 1, 1951 
TUBE DEPART~R~I!ON. NEW JERSEY IAOrO CORPORATION Of AMElICA, 

171~ 

t~61 

CE-7535A 
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~------ 19" MAl<. 

------18 ~'t .,~' 

I L.------17~" _____ ---, 

" ~. -----7~6t~6 i----1I~6:t"'l6 

92CL-7!>3!> 

JAN. 1, 1951 TUR DEPARTMENT 
RADIO COIPOIATION Of AMlIICA. HA.'ISON. NEW JIEISIY 
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HOTE I: WITH TU8E NECK INSERTED THROUGH FLARED END OF 
~EFERENCE-LINE GAUGE I JETEC No. I 101 AND WITH TUBE SEATED 
IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE INTER­
SECT ION OF THE PLANE CC' OF THE GAUGE WI TH THE GLASS FUNNEL. 

HOTE 2: SOCKET FORTHIS BASE SHOULD NOTBE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
IV I TH I N A CIRCLE CONCENTR I C WITH ""ET AL SHELL AX I SAND HAV I NG 
A 0 I AMETER OF 2-3/4". 

NOTE 3: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 
MUST BE WITHIN THIS SPACE. 

NOTE ~: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 

MAGNtT. D I"ECT ION UF THE FIELD OF fHE I eN-TRAP MAGNET SHOULD 
BE SUCH THAT THE NORTH POLE IS ADJACENT TO VACANT PINPOSITION 
No.8 AND THE SOUTH POLE TO PIN No.2. 

NOTE 5: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
HAVE INSULATING PROPERTIES ADEOUATE TO WITHSTAND THE 
APPLIED ANODE VOLTAGE PLUS IO~. 

NOTE 6: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 MAY VARY FROM THE MAdOR AXIS OF THE GLASS 
FACE BY AN ANGULAR TOLERANCE I""EASURED AbOUT THE TUBE 
AXISI OF 10°. 

NOTE 7: IN THIS REGION THE ANGULAR VARIATION AROUND 
f'ERIPHERY OF SHELL IS 00 TO IBo. 

HOTE 8: SUPPORT TUBE BY LIP ONLY AT CO.~NERS WITHIN THIS 
SPACE. 

JAN. 1, 1%1 
TUBE DEPARTMENT 

CE-75.35C 
IAOIO COtPO'ATJON 0' AMUICA. HAlllSON, NEW JERSEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

E.f' = 6.3 VOLTS 
ANODE VOLTS = 14000 

GRID N" I BIASED TO CUTOff Of 
UNDEfLECTED fOCUSED SPOT 

RASTER SIZE = 14 0/8 " X I I "(fOCUSED 

fOR AVERAGE BRIGHTNESS) 

40 

SEPT. I. 1950 

VIDEO SIGNAL VOLTS fROM CUTOff 

TUIE DEPARTMENT 
aADlO COI'OIATION OF AMERICA, HAIIISON, NEW JEtiseY 

92CM-7533 
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AVERAGE GRID- DRIVE CHARACTERISTICS 

t· 

E4' - 6.3 VOLTS 

ANODE VOLTS=12000 TO 16000 

GRID N21 BIASED TO CUTOFF OF 
UNDEFL£CT£D FOCUSED SPOT 

." ... 
II: ... 
Q. 

::!! 
« 
J 
.J 

3 

~ 
o 
z 
« 

I':> 

0.5 

o 10 20 30 40 

VIDEO SIGNAL VOLTS FROM CUTOFF 

OCT. 3,1950 TUBE DEPARTMENT 
IADIO COll'OlATION OF AMfiICA. HAItISON. NEW JElSEV 

92CM-7548 
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RECTANGULAR METAL-SHELL TYPE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . •. 6.3 ac or dc volt 
CU rrent. . . . . . .. 0.6 amp 

Direct Interelectrode Capacitances: 
Gri d No.1 to All Other El ectrodes. 6 !'Pof 
Cathode to All Other El ectrodes. . • . •. 5 !'Pof 

Face PI ate IWith about ~ I igM transmission) Frosted Fi 1 tergl ass 
Phosphor. . . . . . • . . . . • • No.4-Sulfide Type 

Fluorescence and Phosphorescence White 
Persi stence of Phosphorescence Short 

Focusi ng Method. • • . . . . El ectrostat i c 
Deflection Method. . . . • . Magnetic 
Deflection Angles (Approx.): 

Di agonal. ••• 700 

Horizontal. . . • . 660 

Vert i cal . . . . . . . • . . . . • . . . . . . . .. 500 

lon-Trap Gun. . .. Requires External, Single-Field Magnet 
Maximum Overall Length. . . • . . .... 19-5/16" 
Greatest Di agonal of Tube at Li p 16-13/16" t 3/16" 
Greatest Width of Tube at Lip. 15-15/16" t 118" 
Greatest Height of Tube at Lip. 12-1/4" t 118" 
Screen Si ze. . . . • • . • • • . 14-5/8" x 11" 
Mount i ng Pos it ion. . . • . . . . . . . .. Any 
Ultor- Terminal. . . . • . . . . Metal-Shell Lip 
Base .•.... Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode· 

BOnOM VIEW 

Maximum Ratings, Design-Center Values: 

ULTOR- VOLTAGE .••• 
GRID-No.4 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: 

Dur-ing equipment warm-up period 
not exceeding 15 seconds. 

After equipment warm-up period •.•. 
Heater positive with respect to cathode. 

e: see next page. 

MAY 1, 1951 
TUBE D£PARTMENT 

Pi n 12 - Heater 
Metal-Shell Li p­

Grid No.3, 
Grid No.5, 
Coll ector 

16000 max. 
5000 max. 

500 max. 

125 max. 
o max. 
2 max. 

volt 
volt 
volt 

vol ts 
volts 
volts 

410 max. vo 1 t 
180 max. vo 1 ts 
180 max. vo 1 t 

TENTATIVE DATA 1 
IADIO CORPORATION OF AMEiICA. HAUISOH, NEW JERSEY 
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Equipment Design Ranges: 

For any uttor voltage fEu) between 12000· and 16000 volts 

and qrid-No.2 voltaee (Ec2J between 150 and 500 volts 

Grid-No.4 Voltage for Ultor 
Cu rrent of 100 !Lamp. . . . 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot • 
Grid-No.4 Current. ..... 
Grid-No.2 Current •••... 
Field Strength of Single-Field 

I on-Trap Magnet (App rox. ) . 
Fi eld St rength of Adjustable 

Centeri ng Magnet •..•. 

Examples of Use of Design Ranges: 

19.1% to 25.9% of Eu 

11% to 25.7% of EC2 
-15 to +25 
-15 to +15 

.r-r;;-: 
.~ f2OO() x 35 

o to 8 

For ultor voltafe of. 
and grid-No.2 voltage 

Grid-No.4 Vol tage for 
Ultor Current of 

12000 l4000 

300 

100 !Lamp . . • 
Grid-No.1 Voltaget 
lon-Trap Magnet 

(Rated Strength) 

Maximum Circuit Values: 

2290 to 3100 
-33 to -77 

35 

2670 to 3620 
-33 to -77 

40 

volts 

volts 

gausses 

gausses 

volts 
volts 

volts 
volts 

gausses 

Grid-No.1-Circuit Resistance ..•..••• 1.5 max. megohms 

• In the 17GP~. grid Ho.S which has the ultor function, grid No.3. and 
collector are connected together within the tube and are conveniently 
referred to collectively as ·ultar". The "ultar" 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. 

For visual extinction of undeflected focused spot. 

MAY 1, 1951 
TUBE DEPARTMENT 

TENTATIVE DATA 1 
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OPERATING NOTES 

X-Ray Warn;n/!. Wh~n operated at ultor voltages up to 16 

ki \ovolts, the 17GP4 does not produce any harmful x-ray 
radiation. However, because the rating of the tube permits 
operation at vOltages as high as 17.6 ki IOllolts (absolute 
value), shielding of the 17GP4 for x-ray radiation may be 
needed to protect against possible injury from prolonged 
exposure at close range whene~er the operating conditions 
involve vOltages in exce5S of 16 kilovolts. 

Direction of the field of the ion-trap ma/!net should be 

such that the north pole isadjacent tavacant pin position 

No.8 and the south pole to pin No.2. 

MAY 1. 1951 TUBE DEPARTMENT TENTATIVE DATA 2 
RA.DIO CORrOlATION Of AMElICA. HA.lIlSON. NEW JElSEY 
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17GP4 

KINESCOPE 

L: """" W"'" " ,- - ~i 
MI'-"; vALUE 14 3/8' 

'------ 15 15~~ ± y;' 

EXTERNAL/ 
INSULATING 

COATING 

GRID ,.",.23 
GRIO N25 

COLLECTOR 
LlP- TERMINAL 

SMALL -SHELL DuODECAL 
6- PIN BASE (NOTE 2&4) 

JET[C Ne B6-63 

TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JUSEY 

CE-7601A 
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~;R.MA)( 

DE TAIL or LIP 

TUBE DEPARTMENT 
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17GP4 

KINESCOPE 

NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 I SHOWN AT FRONT OF 
TH IS SECT I ON I AND WI TH TUBE SEATED I N GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CCI 
OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 2-3/4.". 

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. 

NOTE~: 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 AXISI OF ± 10°. 

NOTE 5: IN THIS REGION THE ANGULAR VARIATION AROUND PERI­
PHERY OF METAL SHELL IS 0° TO IBo. 

NOTE 6: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS 
SPACE. 

MAY 1, 1951 
TUBE DlPARTMENT 

CE-7601C 
.... DIO CORPORATION Of AMfltlCA, HARRISON, NfW JERSE~ 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

E.f"= 8.3 VOI.TS 

UI.TOR (GRIDS-Nil 3 & NIl!'t 
AND COI.I.ECTOR)VOI.TS=14000 

GRID-Nil 4 VOI.TS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID Nil I BIASED TO CUTOFF OF 
UNDEFI.ECTED FOCUSED SPOT 

RASTER SIZE = 14 5/~' l\ Ii" 

FEB.e, 1951 

VIDEO SIGNAl. VOI.TS FROM CUTOFF 

TUIE DEPARTMENT 
IADIO CODOIATION Of' AMERICA, HAltISON. NEW JUSfY 

92CM-780e 
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)' " 17GP4 
AVERAGE GRID- DRIVE CHARACTERISTICS 

: E ~= 6.3 VOLTS ItHttfl: 
. ULTOR (GRIDS-N!I. 3 & N!! 5 -' Itt :~i~:t 
: AND COLLECTOR) VOLTS = 12000 TO 16000 Me!: ·:):Il1:. 

GRID Nil I BIASED TO CUTOff Of i::iJ: ' •. 
: UNDEFLECTED FOCUSED SPOT. :..IJ:~ f.!iL l:lj 

~,:.li; iii i 'I il'I' :ili: !,Ij:!j:~' :rtiU Ii!j l','1=n:i:J:' '-i+D. [1=HI:p,:,cft"'1 iI+i:H :ttl 
I'P: ",1 ·11 I , ... dl: ·.···rrH-' 'Tn-- ~llft- !+p: 1+1. ++-. 1Ir-~ -.. :=!-t:PJ. 

:1 ri~; l'l:j' ifH 1,lt>;:HI.!l Hili ~J.:: flTH d iffi! ~p. jHl ;+!t 'l:tf 1;1 
- ,I., ·1 J !-Ion· ::j:, 1·f.f.=·I:n ~·f-il 4:~": ~'I' • -tt±l j-I. -i- + .. i -!.-1-tJ· .l~ 'L. ~-H~ I 

JH:!i !:!ili H!:!: lli!#. rrtff lin iIil :IL~~j~FI*fI#1'!jH::n;t±m 
Ji i' 'iHiI:!i i ll:i I~Fl t t :U;:: j+!:f:=!'f1 ~. ::!ltt~m :Er~:; :;·~·ri:·nl 
.. " " I li Li '!! H HI't .1\: d!l Wt t:~JH !.ttl 'ill:: tm fAI ! i:lul 

., .' 1111 ., .• !. "., .... t .. I·,·"··I··~,.J I·H" tt.H i:p:i··,·'·.'·.Ii. 

: !it in,' I··t, .1t:i .1 w: ·tJt,H:1· .. It.jJ:l. 1 l\h:f: tj*t-,iii III 1+,1l mil J t. .![ "iT.. .ltT .:t 

0.5 I'! JII' 'HI: ' 1'tir! I" '1 t'lr1tl ~I" or" H Ii il/ihl.i i .,Iilrl iii!: to! .il t!~ Hil~Wi{j' 

o 

lilt Hi! lit: ',rilll] ;\11' 1 I ,.1 ITJ;J.~j1· ·:1 li!l ,W:: 
,11, j'11' .1: r~t iii' i;~ ,J r.·.rrr .. tJ ll' t:~ 'I-J~' 
! lr t: .~. I IT"i /I 1: . L~ 1 i I ! I-I ~I'; ! H' •. _ q.::' : .; . 

10 20 30 40 50 60 

VIDEO SIGNAL VOLTS FROM CUTOFF 
70 

FEB. 8, 1951 TUBE DEPARTMENt 92CM-7607 
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17HP4/17RP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

The 17HP4/17RP4 is the same as the 17HP4-B except that it 
util izes a non-aluminized phosphor and has alight output 
as shown by the curves on the back of this sheet. 

2-56 
TUBE DIVISION DATA 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef=6.3 VOLTS 

ULTOR VOLTS=16000 
GRID N21 BIASED NEGATIVE WITH RESPECT TO 

CATHODE TO GIVE FOCUSED RASTER CUTOFF 
RASTER FOCUSED AT AVERAGE BRIGHTNESS 
RASTER SIZE=14". 10\12" 

350 
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o 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TUBE DIVISION 92CM-8842 
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17HP4-B 

KINESCOPE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

General: 

DATA 

Heater, for Unipotential Cathode: 
Voltage. . . . . . .. 6.3 
Current. . . . . . .. 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 

External conductive coating to ultor 

,Facepl ate, Spherical ........ . 
" Light transmission (Approx.) ... . 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

ac or dc volts 
. amp 

6 I'ILf 
• 5 I'ILf 

{1500 max. I'lL f 
• 750 min. I'lL f 

· .. Filterglass 

Phosphor (For curves, see front of this section). 
· . . . . . 66% 
P4-Sul fide Typ 

Fluorescence .. 
Phosphorescence. 

Pers i stence .. 
Focusing Method .. 
Deflection Method •..... 
Deflection Angles (Approx.): 

Diagonal. 
Hori zontal .. 

Aluminized 
· .... White 
· ..•. White 
· . . . . Short 
.Electrostatic 

Magnetic 

Vert i ca 1 ••• 
lon-Trap Gun .. 
Tube Dimensions: 

. . . .. . .. 
700 

65 0 

500 

.Requires External Single-Field Magnet 

Overall 1 ength 
Greatest width 
Greatest height. 
Diagonal ... . 
Neck length ....... . 

Screen Dimensions (Minimum): 
Greatest width . 
Greatest height. 
Diagonal .... 
Projected area. 

Weight (Approx.) . 
Mounting Position. 

19-3/16" ± 3/8" 
15-25/64" ± 1/8" 

12-9132" ± 1/8" 
16-518" ± 1/8" 
7-112" ± 3/16" 

14-1/4" 
10-314" 
15-1/4" 

140 sq. in. 
. .. 18 1 bs 

Cap •....... 
Bul b . : ..... 

Recessed Small Cavity 
. .... Any 

(JETEC No.Jl-21) 
· ..... J-133 
(JETEC No. B6-63) Base . . . . . . Small-Shell Duodeca 1 

Basing Designation for BOTTOM VIEW 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

2-56 TUBE DIVISION 

6-Pin 
· ...... 12L 

Cap - Ul tor 
(Grid No.3. 
Grid No.5. 
Coll ector) 

C - Externa 1 
Conductive 
Coating 

TENTATIVE DATA 1 
RADIO COUOIATION Of AMERICA, HARRISON. NEW JERSEY 
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17HP4-B 

KINESCOPE 

GRID-DRIVE· SERVICE 

Unless otherwise specified. voltafe values are positive 

with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. • • 
GRID-No.4 VOLTAGE: 

Positive 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. 

Equipment Design Ranges: 

16000 max. volts 

1000 max. volts 
500 max. volts 
500 max. volts 

125 max. volts 
o max. volts, 
2 max. vo lt~; 

410 max. volts 
180 max. volts 
180 max. volts 

With any ultor voltage IEcskJ between 12000' and 16000 volts 
and grid-No.2 voltage IEc2 kJ between 150 and 500 volts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~amp 

Grid-No.1 Voltage for 
Visual Extinction of 

.... -0.4% to +2.2% of EC5k volts 

Focused Raster ..• 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black Level): 

White-level value 
(Peak posit ive) 

Grid-No.4 Current •• 
Grid-No.2 Current . • 

10n~Trap Magnet Current 
(Average)"" ..... 

Minimum Field Strength of 
PM lon-Trap Magnet§ .. 

Field Strength of Adjustable 
Centering Magnet ..... 

vol ts 

volts 

ma 

gausses 

o to 8 gausses 

.. Grid drive Is the operating condition in which the video signal varies 
the grid-No.1 potential Nith respect to cathode. 

N. ** ,9: See next pa~e. 

2-56 
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17HP4-B 

KINESCOPE 

Examples of Use of Design Ranges: 

With ultor volta~e of 

and ~rid-No.2 volta~e of 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~amp 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster. . . • 

Grid-No.1 Video Orive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Minimum Field Strength of 

PM lon-Trap Magnet .••. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 

-55 to .. 300 

-28 to -72 

28 to 72 

31 

CATHODE-DRIVE- SERVICE 

16000 

300 

--65 to .. 350 

-28 to -72 

28 to 72 

33 

1.5 max. 

volts 

volts 

volts 

volts 

vol ts 

gausses 

megohms 

UnLess othe~ise specified, voLtage vaLues are positive 
with respect to ~rid No.1 

Maximum Ratings, Desi~n-Center Values: 

ULTOR-TD-GRID-No.l VOLTA~E •.• 
GRID-No.4-TD-GRID-No.l VOLTAGE: 

Positive value ••••••• 
Negative value •.••••• 

GRID-No.2-TD-GRID-No.1 VOLTAGE 
GRID-No.2-TD-CATHODE VOLTAGE. 
CATHODE-TD-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. 

16000 max. 

1000 max. 
500 max. 
625 max. 
500 max. 

125 max. 
o max. 
2-max. 

410 max. 
180 max. 
180 max. 

volts 

vol ts 
volts 
vol ts 
vol ts 

volts 
volts 
volts 

volts 
volts 
volts 

• Cathode drive is the operating condition inwhich the video signal varie 
the cathode potent lal with respect to grid No.1 and the other electrodes. 

fl. *·.6: See next page. 
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17HP4-B 

KINESCOPE 

Equipment Design Ranges: 

flith any ultor-to-ffrid-No.l voltage (Ecsfl) between 

12000# and 16000 volts 

and ffrid-No.2-to-grid-No.l voltaff€ (EC2 ffl) between 

Grid-No.4-to-Grid-No.1 Voltage 
for Focus with Ultor 
Current of 100 ~amp .... 

Cathode-to--Grid-No.1 Vol tage 
for Visual Extinction 
of Focused Raster ..... 

Cathode-to--Grid-No.1 Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negat ive) 
Grid-No.4 Current .. 
Grid-No.2 Current. . 

lon-Trap Magnet Current 
{Average)" ..... . 

Minimum Field Strength of 
PM I on-Trap Magnet § ... 

Field Strength of Adjustable 
Centering Magnet. ..... -. 

Examples of Use of Design Ranges: 

With ultor-to-rrid-No.l 

165 and 620 volts 

0% to 2.6% of Ec5 g, volts 

8.5% to 19.4% of Ec2 g, volts 

8.5% to 19.4% of Ec2g, volts 
-25 to +25 ~amp 

-15 to +15 ~amp 

EC59, 0 
16000 x 3 

ma 

Ec5g, 
16000 x 33 gausses 

o to 8 gausses 

voltage of 14000 16000 volts 

and ffrid-No.2-to-grid-No.l 

valtafe 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 volts 

Cathode-to--Grid-No.1 Voltage 
for Visual Extinction 
of Focused Raster. . . .. 25 to 58 25 to 58 volts 

Cathode-to--Grid-No.1 Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negat ive) 25 to 5B 25 to 58 vol ts 
Minimum Field Strength of 

PM lon-Trap Magnet. . . . . 31 33 gausses 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1.5 max. megohms 

11:, ** ,§: See next page. 
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KINESCOPE 

I/. Brilliance and definition decrease with decreasing ultor voltage or 

~l\tg::tt~gri ~~~~~i 1 Y~lo~atg~g~·hOU~ d ~~re~:11'estsh; h~~ t~~o~glJ~fts.O r the 

For JETEC lon-Trap Magnet No.117, or equivalent, located with the 
trail ing edge of the pole pieces located over the gap between grid 
NO.1 and grid No.2 and rotated to give maximum brightness. 

i ~~~i ::le;~f.e", :cMatie~ni~r~~ti~~~e~~s 1~i~n a:n:e~tt:{edMOtdoe'9 r~~ E~~: f m~~ 
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 adeguate adjustment 
to permit satisfactory performance without loss of hlghl ight bright­
ness. 

I 

2-56 

For X-ray shieLding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of thi~ Section 
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KINESCOPE 

-.--
SMALL-SHELL DUODECAL 

6-PIN BASE (NOTE 3)­
JETEC NgB6-63 

.280' 

TUBE DIVISION 
IADIO CORrOIATION Of AMUICA, HAI.'SON. NEW JElSEV 

TRANSPARENT 
INSULATING 

COATING 

(NOTE 5) 

CE-8880A 
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17HP4-B 

KINESCOPE 

TUBE DIVISION 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N"JI-21 

(NOTE I) 

45/';±3/~' 

CE-88808 
RADIO COll'OlATION Of "ME~IC". HA.RRISON, NEW JUS!!'!' 
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17HP4-B 

KINESCOPE 

MOTE 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 IMEASURED ABOUT THE TUBE AXISI 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.1 10 ISHOWN AT FRONT OF 
THIS SECTIONI 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. 

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 2-3/4". 

MOTE~: 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. 

MOTE 5: TO CLEANTHIS AREA, WIPE ONLY WITH SOFT DRY LlNT­
LESS CLOTH. 

2-56 
TUBE DIVISION 

CE-8880C 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 

Ef=6.3 VOLTS Ef=6.3 VOLTS 

ULTOR-TO-GRID-N"IIIOLTS=I6000 ULTOR VOLTS=16000 

CATHODE BIASED POSITIVE GRID N21 BIASED NEGATIVE 
WITH RESPECT TO GRID N21 WITH RESPECT TO CATHODE 
TO GIVE fOCUSED RASTER TO GIVE fOCUSED RASTER 
CUTOff CUTOff 

RASTER fOCUSED AT AVERAGE RASTER fOCUSED AT AVERAGE 
BRIGHTNESS BRIGHTNESS 

RASTER SIZE=14'X 10 1-'2' RASTER SIZE =14" X 10lta" 

. ~~~ ~~t~:~~~~:~R;VE 

~ 300 

Ii 
VID~g SIGNAL VOLTS fROlili RA~ :ER CU.rOff 0 

1U8E DIVISION 92CL-8862 
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AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 
Ef' = b.3 VOLTS 

CATHODE -DRIVE SERVICE 
Ef' = b.3 VOLTS 
ULTOR-TO-GRID-Na I VOLTS= 

12000 TO 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N-I TO GIVE 
fOCUSED RASTER CUTOff 

ULTOR VOLTS=12000 TO 16000 
GRID Na I BIASED NEGATIVE WITH 
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KIlJ~t~PE 

MAGNETIC FOCUS 
RECTANGULAR GLASS TYPE 

MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • •• 6.3 
Current. • • • • • •• 0.6 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 
Cathode to All Other Electrodes •• 

ac or dc volts 
amp 

6 I'P-f 
• 5 I'P-f 

External Conductive Coating to Ultor· 

Faceplate. Spherical •••••••••• 
Light Transmission (Approx.) •••••• 

Phosphor (For Curves, see frent of this Sect Ion I. 

{750 max. I'P-f 
500 mi n. I'P-f 

Fi lterglass 
661 

P4--Sulfide Type 
Fluorescence and Phosphorescence. 
Persistence of Phosphorescence 

Focus i ng Met hod ••• • • • 
Deflection Method ••••• 
Deflection Angles (Approx.): 

Diagonal ••• 

• White 
• Short 
Magnetic 
Magnei-tc 

" 700 

• • 650 Horizontal •• 
Vert ical ••• • • • • • • • • • • • • 500 

lon-Trap Gun •• 
Tube Dimensions: 

Overall Length •• 
Greatest Diagonal. 
Greatest Width •• 
Greatest Height •• 

Requires External. Single-Field Magnet 

19-3/16" ± 3/8" 
16-5/8" ± 1/8" 
15-3/8" ± 1/8" 

12-9/32" + 1/8" -7132" 

Minimum Screen Dimensions: 
Greatest Width • 
Greatest Height 
Diagonal •••• 

Weight (Approx.) • 
I Mounti ng 1'os i t i on. 

14-1/4" 
10-314" 
15-1/4" 

1B lbs 
• •••••••••••••••• Any 

Cap • 
Base • 

• Recessed Small Cavity (JETEC No. Jl-21) 
Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW 

Pi n 1- Heater 
Pi n 2 - Grid No.1 
Pin 10-Grid No.2 
Pin 11- Cathode 
Pi n 12 - Heater 

c® . .:r ... 

I 

I 

MaXillUII Ratings, Des.iflt-Cenhr. Values: 

Cap - Ul tor 
(Grid No.3. 
Collector) 

C - External 
Conductive 
Coating 

ULTOR· VOLTAGE • • • • • • • • • • • • • • 19000 max. volts 

I. In the 17J". grid NO., which has the ultor funct Ion and collector are 
connected together within the tube and are conveniently referred to 
collectively as ·ultor·. The ·ultor· in a ca~hOde-ray tube Is the 
electrode, or the electrode In combination with one or more additional 

~l:~!~r~~ -~~~r:~!edl':rlt:~~elte~~t l~:e tth~ l:fe~~r:~~C~n itshe ag:~!e:rl:~ 
to .Its deflect Ion. 

JULY 1. 1952 lUll DEPARTMENT TENTATIVE DATA 
IADIO COIPOIATION OP AMI.ICA, 1tA.IlSON, N!W It.." 



~ 
17JP4 

KINESCOPE 

~RID-No.2 VOLTAGE •• 
~RI0-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 

Equip .. nt Design Ranges: 

410 max. 

125 max. 
o max. 
2 max. 

410 max. 
150 max. 
150 max. 

volts 

volts 
volts 
volts 

volts 
volts 
volts 

For any ultor voltage (Eq ! betw •• n 12000' 
and grid-No.2 voltage fEc2! between 1~0 

and 18000 volts 
and 410 volts. 

Grid-Nd.1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot 

Grid-No.2 Current •• 

Focusing-Coil Current (DC)oo. 

Field Strength of Single-Field 
lon-Trap Magnet (Approx.)·· 

Field Strength of Adjustable 
Centering Magnet 

11lto 25.7S of EC2 
-15 to +15 

[ylrffi'oo x 96J ± 

V12EOLQa x 42 

o to 8 

lOS 

volts 

IJ./IIIIp 

ma 

gausses 

gausses 

Examples of Use of Design Ranges: 

For ultor voltage of 
and rrid-No.2 ~oltare of 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot. • • 
Focusing-Coil Current (DC). 
lon-Trap Magnet 

(Rated Strength) •• 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

14 000 

3 00 

-33 to-77 
104 ± lOS 

45 

16000 

300 

-33 to -77 
110 ± lOS 

50 

1.5 max. 

volts 
volts 

volts 
ma 

gausses 

megohms 

'I 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 JETEe Focusing Coil No.109 
positioned with air gal toward kinescope screen. and center line of 

~'~a¥:~ ~u:~~~~si:r:~r ~~;Jrtnf:n ~irth ~S::bl0n~~'~~8Id~~~~"t~~s ~~'t~~; 
and video-signal voltage adjusted to produce a highlight brightness 
of 30 fOQt-lamberts on a 14-17.·)( 10-31,,- picture area sharply focused 
at center of screen. 

*'. with a specimen ion-trap ma9net similar to JETEe lon-Trap Magnet Mo. 

~~! ~~~~~~:pin~:~!~u~u~~:~~ Iy~ :~d m~Y\i!:~t~e~I~~ ::~m~~e b~U~~n::ft 
tage is UlOOO volts and grid-No.2 voltage is )00 volts. 

For %-f'I'y shieldine considenztions. se. sheet l-ilAY 
PRECAutIONS FOR CATHODE-ilAY TIlBES at front of this Section 

JULY 1, 1952 TUllEDEPARTMEHT TENTATIVE DATA 
RADIO CORPOIATION 0' AMEIICA. HAlIISON. NEW JEISIY 
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17JP4 
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> 
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V 

AVERAGE GRID - DRIVE CHARACTERISTICS 

Ef'= 6.3 VOLTS 

ULTOR (GRID-N.l.3 AND COLLECTOR) 
160 VOLTS = 16000 

~ 
II: 

~ 
~ 

140 

120 

..J 
1100 

~ 
I 

II) 
II) ... 
Z 

~ 80 

" « 
CO 

I­
:I: 

" 
~ 60 

" X 

40 

20 

o 

GRID N21 BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

RASTER SI ZE = 14 '4" X 10 3~' (FOCUSED 

FOR AVERAGE BRIGHTNESS) 

20 40 80 
VIDEO SIGNAL VOLTS FROM CUTOFF 

f'E8.13,11I!2 1UIE DEPAJrrMEHT 
IADIO COU'OIATION Of AMDK:A. MAllISON, NIW JRS!Y 

80 

112CM-77&3 



EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 4) 

T 

~ 
17JP4 

1 
SCREEN 
HEIGHT 

IO~4" 

MIN. 

I 

...... _---'--- 1 

MALL-SHELL DUODECAL 
/~ 5-PIN SASE (NOTE 3) 

.JETEC N"B5-57 

JULY 1. 1952 
TUlE DEPART~~I~. NfW JElSEY RAOIO COI'OIATION 0' AMElICA, 

CE-7745R2A 
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I 7..J P4 

KINESCOPE 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN POS'I 
TION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND 
ULTOR TERMINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 
AXISI 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.IID ISHOWN AT FRONT OF THI~ 
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 CIRCUMFERENCEOF BASE SHELL WILL FALL WITHIN A CIRCL 
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 2-3/4". 

MOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

JULY 1. 1952 
TUBE DEPARTMENT 

CE-7745R2C 
'ADIO COIPO'AT'OH 0' AMElICA. HAI'IION. NfW JElsr., 



17JP4 

AVERAGE GRID- DRIVE CHARACTERISTICS 

Eof' = 6.3 VOL.TS 

UL. TOR (GRID - NR3 AND COL.L.ECTOR) 
VOL. TS = 14000 TO 18000 

GRID NRI BIASED TO CUTOff Of 
UNDEfL.ECTED fOCUSED SPOT 

UI 
.1&1 
.11: 

jtI 
2 
« 
.J 

3.0 

2.5 

2.0 

.J . 
2 1.5 

~ 
!:i 
:::l 

1.0 

0.5 

o ~ ~ ~ ~ 

VIDEO SIGNAL. VOL. TS fROM CUTOff 

NOV. 14,11151 1UIE DEPARTMENr 112eM -7e!l2RI 
UDto COIfOIAT1ON QP AMaleA. MABIIOH • ..w .-r 



~ 
17LP4/17VP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

The 17LP4/17VP4 is the same as the 17LP4-A except that it 
util izes a non-aluminized Phosphor and has alight output 
as shown by the curves on the back of this sheet. 

2-56 
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17LP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E4' 6.3VOLTS 

ULTOR VOLTS-16000 
GRID N21 BIASED NEGATIVE WITH RESPECT TO 

CATHODE TO GIVE FOCUSED RASTER CUTOFF 
RASTER FOCUSED AT AVERAGE BRIGHTNESS 

RASTER SIZE =14". IOV2" 

350 

300 

If) 250 

li: 
w 
m 
::; 
00( 
...J 

~ 
g 200 
u. 
I 

If) 
If) 

w 
Z 
I­
:z: 

~ 150 
m 
I-
:z: 

" ...J 
:z: 

" :z: 100 

50 

o 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TUBE DIVISION 92C.M-8916 
~"OIO CORPORATION OF AMHI(A, HAUISON, New JflSfY 



~ 
17LP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 

General: 
Heater. for Unipotential Cathode: 

Voltage. . . . . . .. 6.3 
Current. . . . . . . .. 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 
External conductive coating to ultor 

Faceplate. Cyl indrical ....... . 
Light transmission (Approx.) . . .. . 

Phosphor (For Curves, see front of this section). 

FI uo rescence . . 
Phosphorescence. 

Pers i stence. . 
Focusing Method .. 
Deflection Method ..... . 
Deflection Angles (Approx.): 

Diagonal ... 

ac or dc volts 
• amp 

6 JJIlf 
. 5 JJIlf 
.{1500 max. JJIlf 

750 min. I'l'f 
.... Fi I tergl ass 

72% 
P4--Sulfide Type 

Aluminized 
· .... Whi te 
· ...• White 
· ...• Short 
• EI ect rostat i c 

Magnetic 

700 

650 Horizontal .. 
Vertical ... . . ..... SOo 

lon-Trap Gun .. 
Tube Dimensions: 

Overall length 
Greatest width. 
Greatest height. 
Diagonal ... . 

• Requ ires 

Neck length ....... . 
Screen Dimensions (Minimum): 

Greatest width . 
Greatest height. 
Oiagonal ..•. 
Projected area . 

Weight (Approx.) . 

External Single-Field Magnet 

• 19-3116" ± 318" 
15--25164" ± 118" 
.12-9132" ± 118" 

16-518" ± 118" 
7-112" ± 3116" 

14-114" 
10-314" 

15--5116" 
140 sq. in. 

. .. 19 I bs 
Mount i ng Pos i t ion. . .. .. · .....• Any 
Cap; . . . . . " Recessed Sma II Cav i ty 
Bul b . . . . . .. . ...•... 
Base ....... Small-Shell Duodecal 6-Pin 

Basing Designation for BOTTOM VIEW 

(JETEC No.Jl-21) 
· ..... J-133 
(JETEC No. 86-63) 
· .....• 12 

Pi n 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 

2-56 

c 

TUIE DIVISION 

(Grid No.3. 
Grid No.5. 
Collector) 

C - External 
Conductive 
Coating 

TENTATIVE DATA 1 
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~ 
17LP4-A 

KINESCOPE 

Maximum Ratings, Desien-Center Values: 

ULTOR VOLTAGE. 16000 max. volts 
GRID-No.4 VOLTAGE: 

Pos i t i ve val ue . 1000 max. volts 
Negat ive va I ue . 500 max. vol ts 

GRID-No.2 VOLTAGE: 500 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value. 125 max. velts 
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 m..'::tx. vol ts 

After equipment warm-up period. 180 max. volts 
Heater positiv~ with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultar voltage (lie,) betk.'een 12000# and 16000 volts 

and ~rid-No.2 voltage (Hc2 ) beh leen 150 and 500 volts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 }Lilmp. 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster. . . 

Grid-No.1 Video Drive from 
Raster Cutoff (Black Level): 
White-Level value 

(Peak pos it ive) 
Grid-No.4 Current .. 
Gr id-No.2 Current. . 

lon-Trap Magnet Current 
(Average)" ..... 

Minimum Field Strength of 
PM I on-Trap Magnet §. . . 

Field Strength of Adjustable 
Center i ng Magnet . . . . . 

-0.4% to +2.2% of EC 5 

-9.3% to -24% of EC2 

9.3% to ;>4% of 
-25 to +25 
-15 to +15 

~ "V i6000 x 30 

fTc; 
1 f6OO5 x 33 

o to 8 

volts 

volts 

volts 

ma 

gausses 

gausses 

'* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts. 

** For JETEC lon-Trap Magnet NO.117, or equivalent, located with the 

~~~ 11 !~9 :~rd NO:. 2t ~~l~~~a~~~C~; d iO~ea ~eadx i~~~r b~ ~;hr~:S~.etween grid 

§ :~~ i ::f~~~,enl :cMatieOdnitnr~~ti~~~e~~s f~i ~n a:n~etttae{edMOtdoe~ f~~ E~~: rm~~ 
brightness. For agiven equipment appl ication, the tolerance range for 
the stre-ngth 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 PH ion-trap magnet allowing adequate adjustment to permit 
sat isfactory performance without loss of nignl ight brightness. 

2-56 
TUBE DIVISION 
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~ 
17LP4-A 

KINESCOPE 

Examples of Use of Design Ranges: 

With ultor voltate of 
and trid-No.2 voltate of 

Grid-No.4 Voltage for 
Focus with Ultor 

14000 

300 

16000 

3 00 

volts 
volts 

Current of 100 j"3mp. -55 to +300 -65 to +350 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 pos i t ive) 
Minimum Field Strength of 

PM lon-Trap Magnet .... 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

-28 to-72 -28to-72 volts 

28 to 72 28 to 72 vo lts 

31 33 gausses 

1.5 max. megohms 

For X~ray shieLdint considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 

2-56 
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17LP4-A 

KINESCOPE 

SMALL-SHELL DUO DE CAL 
E.-PIN BASE (NOTE 3) 

JETEC N" Bfo-fo3 

.312" 

2-56 
TUBE DIVISION 

--TRANSPAREN 
INSULATING 

COATING 
(NOTE 5) 

CE--BBBiA 
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~ 
17LP4-A 

KINESCOPE 

MOTE I: THE PLANE THROUGH THE TUBE AX I S AND PI N 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. 

MOTE 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. 

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 2-3/4". 

MOTE.: 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. 

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

2-56 
TUBE DIVISION 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef=6.3 VOLTS 

ULTOR VOLTS=16000 

GRID N!l1 BIASED NEGATIVE WITH RESPECT TO 
CATHODE TO GIVE rOCUSED RASTER CUTorr 

RASTER rOCUSED AT AVERAGE BRIGHTNESS 
RASTER SIZE-14"X lolf2' 

VIDEO SIGNAL 

TUIE DIVISION 92CL-8864 



~s;/ ~ 7 I 7 LP4-A 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E+"= 6.3 VOLTS 
UL TOR VOLTS 12000 TO 16000 
GRID N21 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

3.0 

0 

II) 

2.5 ~ 
-J 
0 

C\J 

2.0 

IJI Qj 
!oJ 
II: 
!oJ 
0.. 

~ 
« 
...J 1.5 
...J 

~ 0 

II: !? 
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~ 
:::> 

1.0 

0.5 

o ~ ~ W M 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TUBE DIVISION 92CM-8870 
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17QP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
Genera' : 

Heater. for Unipotential Cathode: 
Voltage •••••••• , 6.3 
Current • • • • • • • •• 0.6. 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes 
Cathode to All Other Electrodes. 

External Conductive Coating to Ultor-

Faceplate. Cylindrical With Toric 
Inner Surfacet ••••••• 

Light Transmission (Approx.) •• 
Phosphor (For Curves. see front 

of this Section) ••••••• 
Fluorescence and Phosphorescence. 
Persistence of Phosphorescence 

Focusing Method ••••••• 
Deflection Method •••••• 
Deflection Angles (Approx.): 

Diagonal 
Horizontal 

..... Vert ical 
lon-Trap Gun 
Tube Dimensions: 

Requires External. 

Overall Length • 
Greatest Diagonal 
Greatest Width •••• 
Greatest Height •••• 

Minimum Screen Dimensions: 

6 
5 

ac or dc volts 
amp 

{1500 max. 
750 mi n. 

••• Filterglass 
• • • • •• 66% 

P4--Sulfide Type 
White 
Short 

Magnet ic 
Magnetic 

700 

65° 
• • • • • 500 

Single-Field Magnet 

19-3/16" ± 3/B" 
16-5/S" ± 1/8" 
15-3/8" ± l/S" 
12-1/4" ± l/S" 

Greatest Width 14-1/4" 
Greatest Height 10-3/4" 
Diagonal 15-5/16" 

We i ght (Approx.) 19 I bs 
Mounting Position Any 
Cap. • • • • •• Recessed Small Cavity (JETEC No. Jl-21) 
Base ••••••• Small-Shell Duodec"l 5-Pin (JETEC No.B5-571 

"in 1- Heater C®C3.P - Ultor (Grid No.3. 
Pi n 2 -Grid No.1 __ ..:r Collector) 
Pin 10-Grid No.2 -::- C-External 
Pin ll-Cathode Conductive 
Pi n 12 - Heater I" CO'lt i ng 

The toric surface in the 17QPq. is described by a segment of a circle 
having a radius of about 60· rotated about a straig'ht line which is 

~~! i ff~~e'd' e j'n ~o pt, ~~e a~~:s f~g tt;roou~the~ h~Y!! i~ r ~;a ~ h~s u:/,aicn~·r i ~~ \ 
surface and the center element thereof, and (3) spacea approximately 
25- from the cy1 indrical surface. 

e: See next page. 

JULY 1. 1952 TUIE DEPARTMENT TENTATIVE DATA 1 
.AOIO COIPOIATION Of AMEIICA;"HARRISON. NEW JERSEY 



~ 
17QP4 

KINESCOPE 

Maximum Ratings, Desien-Center Values: 

ULTOR- VOLTAGE . • 
GRID-No.2 VOLTAGE •.• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias val UP.. 

Positive ~eak vah". 
PEAK HEATER-CATHODE VOL,N:;E: 

Heater negat ive Ni te r",;pect t,,, ,:"thode: 
During equipmt;nt ivdrn~uD period 

flot ~xc~eaing 15 ~econds. 

After equipment warm-up period .•.. 
Heater positive with respect to c~thode. 

Equipment Design Ranges: 

16000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. vol ts 
150 max. volts 
150 max. volts 

For any uttar voLtage (Eu) between l~OOO* 

and erid-No.2 voltaie l£c 2 ) b.tw.en 150 
and 16000 volts 

and 410 volts 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot ••..•• 11% to 25.7% of EC2 
Grid-No.2 Current. • • • • • -15 to +15 

Focusing-Coil Current (DC)OO [~ x 96J ±6% 

Field Strength of Siogle-
Field lon-Trap Ma~net 

(Approx.) '. • . • 

Field Strength of Adjustable 
Centering Magnet ••.•• 

02~bo x 42 

o to 8 

Examples of Use of Design Ranges: 

For ultor voltaee of 
and erid-No.2 voltaee of 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot .•••• 
Focusing-Coil Current (DC) 
lon-Trap Magnet 

(Rated Strength) • . . • 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

12000 

900 

-33 to -77 
96 ± 6% 

40 

-33 to-77 
104 ± 6% 

45 

1.5 max. 

volts 
;L3ITlP 

ma 

gausses 

gausses 

volts 
volts 

volts 
ma 

gausses 

megohm 

• In the 17QPlI., Qrid ~u.; which Ms the oltor function and collector are 
r::onnected togetlier ."i~"in th~ tutle and 'irp. convenient1y referred t 
collectively as ·ullor.'" Tt'le ·u1!or" ill a ;:athode-ray tuDe is the 
electrode, or the electrode in comDination with one or more ~ddition81 
electrodes connected within r,he tuoe to it, to which is .applied the 
highest de voltage foJr -l.r..celeratinq the ekctrons in the oearn ~rior t 
its deflection. 

IJ. Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not De less than 12000 volts. 

00, **: See next page. 
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~ 
17QP4 

KINESCOPE 

00 For specimen focusing coil similar to JETEC Focusing Coil Mo. 109 
posit loned with ai" gap toward kinescope screen, and center 1 ine of 
air gap, 1nches from Reference Line (see O'Uttine Df"awing). The Indi­
cated current is for condition with combined grid-Mo.l bias voltage 

;~d f~~t:~-:mb~nrat~ v~nlt:g:~~~ j:~t~d 1~~3/~~ ~Ci~taur~igahr~ii hsth:,.r~f;t'~~~s~J 
at center of screen. 

With a specimen ion-trap magnet similarto JETEC lon-Trap Magnet NO.111 
located in optimum pOSition and rotated to give maximum brightness, 
the lon-trap magnet current is 10 milliamperes de when the ultor vol­
tage is 12000 volts and gr id-tto.2 voltage of 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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EXTERNAL 
::ONDUCTIVE 

COATING 
(NOTE 4) 

JULY 1. 1952 
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17QP4 

KINESCOPE 

! 
! 
I" 26'4 R. 

.. --- 21"R ... ·_·--_·-· 

-2"R. 

.312" 

~ 
115 

, 
27"R. 

I 
I 

r Y,6" ~ V,6" 

SCREEN 
HEIGHT 

103"," 
MIN. 

SMALL-SHELL DUODECAL 
~.-. 5-PIN BASE (NOTE 3) 

~E TEe NQ BS - 'j7 
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KINESCOPE 

NOTE I: THE PLANE THROUGH THE TUBE AX I S AND VACANT PI N 
POS I T I ON No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND BULB TERMINAL BY ANGULAR TOLERANCE IMEASURED 
ABOUT THE TUBE AXISI 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 ISHOWN AT FRONT OF 
THIS SECTIONI 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~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

JULY 1. 1952 TUBE DEPARTMENT CE-7734R1C 
RADIO CORPORATION OF AMEItICA, HAUISON, NEW JERSEY 
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AVERAGE GRID- DRIVE CHARACTERISTICS 

Ef'= 6.3 VOLTS 
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AVERAGE GRID- DRIVE CHARACTERISTICS 

Eof' = 6.3 VOLTS 

ULTOR (GRID - N'3 AND COLLECTOR) 
VOLTS = 12000 TO 16000 

GRID N'I BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT· 
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KINESCOPE 
RECTANGULAR GLASS TYPE 
MAGNET I C FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Yol tage. • • . . . .. 6.3 
Current. . . . . . . .. 0.6 ± 10%. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 

External conductive coating to ultor. 

Faceplate. Cyl indrical . . .. . ••.. 
Light transmission (Approx.) ..... 

Phosphor (For Curves, see front of thi 5 Sect ion). 

Fl uorescence . . 
Phosphorescence. 

Pers istence .. 
Focus i ng Met hod. . 
Deflection Method ..... . 
Deflection Angles (Approx.): 

Diagonal . 
Hor i zonta 1 . • 

.ac or dc volts 
amp 

6 wf 
5 wf 

{1500 max. wf 
750 min. wf 

· .. Filterglass 
• • • • •• 72% 
P4-Sulfide Type 

Aluminized 
• .Wh ite 
· .White 
· . Short 
Magnet ic 
Magnet ic 

Yertical .•. 
lon-Trap Gun .. 
Tube Dimensions: 

. ......... . 
.Requires External Single-Field 

Overall length 
Greatest width . 
Greatest height. 
Diagonal ..•. 
Neck length .•... 

Screen Dimensions (Minimum): 
Greatest width . 
Greatest height. 
Diagonal .... 
Projected area. 

Weight (Approx.) . 
Mounting Position.. .. 
Cap. • . . . . " Recessed Small Cay i ty 
Bul b . . . . . .. . ...... . 
Base •...•.. Small-Shell Duodecal 5-Pin 

Basing Designation for BOTTOM YIEW 

19-3/16" ± 3/8" 
15-25/64" ± 1/8" 

12-9/32" ± 1/8" 
• 16-5/8" ± 1/8" 

7-1/2" ± 3/16" 

14-1/4 " 
10-3/4" 

15-5/16" 
140 sq. in. 

. .. 19 1 bs 

. .... Any 
(JETEC No.Jl-21) 
· ..... J-133 
(JETEC No. B5-57) 
· ...•.. 12N 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap - Ul tor 

2-56 
TUBE DIVISION 

(Grid No.3. 
Co 11 ector) 

C - External 
Conduct ive 
Coating 

TENTATIYE DATA 1 
IADIO COIPORATION Of AMEiICA. H"UISOH. NEW JUSEV 
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KINESCOPE 

Maximum Ratings, Destg-n-Center Values: 

ULTOR VOLTAGE. 18000 max. volts 
GRID-No.2 VOLTAGE. 500 max. volts 
GRID-No.1 VOLTAGE: 

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 exceed i ng 15 seconds .. 410 max. vol ts 

After equipment warm-up period 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

Equipment Design Ranges: 

With any ultar voltaee {Ec 3 J between 14000" and 18000 volts 

and frid-Noo2 voltage (Ec 2J between 150 and 500 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster ... 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level I: 
White-level value 

(Peak pos it ivel 
Grid-No.2 Current .. 

-9.3% to -24% of EC 2 

9.3% to 24% of EC2 
-15 to +15 

Focusing--{oil Current (DCIO 

lon-Trap Magnet Current 
(Average I--

. ~ ~ EC3 x 111J ± 10% L 16000 

Minimum Field Strength of 
PM lon-Trap Magnet§ .. 

Field Strength of Adjustable 
Centering Magnet •... 

Examples of Use of Design Ranges: 

With ultar 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 Levell: 
White-level value. 

(Peak positive) 
Focus i ng-Co i I Current (DCI. 
Minimum Field Strength of 

PM lon-Trap Magnet. 
*.0, ** .9: See next page. 

~ F: c3 X 30 
16000 

~ 1~~60 x 33 

o to 8 

14000 

300 

-28 to -72 

28 to 72 
104 ± 10% 

31 

vol ts 

volts 
!L8mp 

ma 

ma 

gausses 

gausses 

vo1t~ 

volts 
mE 

gausse 

2-56 
TUBE DIVISION 

TENTATIVE DATA 1 

."oro COlPOIATION OF AMUICA, HARRISON, NEW JERSEY 
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KINESCOPE 

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 1J.l.OOO volts. 

o For specimen focusing coil similar to JETEC Focusing Coil No.l09posi­
t ioned with air gap toward kinescope screen and center 1 ine of air gap 
3 inches from Reference Line (See Di_ensionat Outline). The indicated 
current isfor condition with sharp focus at center of picture area and 
combined grid-No.1 vo'ta~e and video-signal voltage adjusted to produce 

~e~~g~~~~~~nb~!{h~~~S; ~4_~1u~o~tlb~~~~t~i~i~~~r;1z~~1 an Indian Head 

** For JETEC Jon-Trap Magnet No.il7. orequivalent. locatedwiththe trail­
ing ed~e of the pole pieces located over the gap between grid No.1 
and grId No.2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet! suCh as Heppner ModelNo.E~.37.Qrequiv­
alent, located in opt imum positIon and rotated to give maximum bright­
ness. For a given equipment application. the tolerance range for the 
strengthof the PM ion-trap magnet shouldbeadded to the minimum value. 
The maximum strength of this magnet should not exceed the specified 
minimum value by more than 6 ~ausses. This procedure will insure use 
of a PM ion-trap magnet allOWIng adequate adjustment to permit sat­
isfactory performance without loss of highl ight brightness. 

2-56 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

DIMENSIDNAL OUTLINE 
for Type 17QPII-A is the same as that shown for Type 
17LPII-A, except that the 17QPII-A has a Small-Shell 

Duodecal 5-Pin Base 

HIGHLIGHT BRIGHTNESS vs DRIVE CURVES 
for Type 17QPII-A are the same as those shown for 

Type 17LPII-A 

TUBE DIVISION TENTATIVE DATA 2 
R ... OIO CORPORATION OF !.MElIC .... H"'UISON. NEW JERSEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

E4'=6.3 VOLTS 
UL TOR VOLTS = 14000 TO 18000 
GRID NIII BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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KINESCOPE 
RECTANGULAR METAL-SHELL TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • .• 6.3 
Current. . . • • • •. 0.6 

Direct Interelectrode Capacitances: 

ac or dc volts 
amp 

Grid No.1 to All Other Electrodes. 6 ~f 
Cathode to All Other Electrodes. • • . 5 ~f 

Face Plate IWith about 661 I ight transmission) Frosted .lterglass 
Phosphor (For Curves. see front of this Section) No.4- vulfide Type 

Fl uorescence and Phosphorescence Wh ite 
Persistence of Phosphorescence Short 

Focusing Method. • • • • . • Electrostatic 
Deflection Method. • • • • • Magnetic 
Deflection Angles (Approx.): 

Di agonal • • • . • . 700 

Hori zontal • • • • • 660 

Vert ical ••••.•••..•••••••••.• '. • 500 

lon-Trap Gun ••..• Requires External. Single-Field Magnet 
Maximum Overall Length. • . . • 19-5/16" 
Greatest Diagonal of Tube at Lip 16-13/16" ± 3/16" 
Greatest Width of Tube at Li p. 1~15/16" ± 1/8" 
Greatest Height of Tube at Lip. 12-1/4" ± 1/8" 
Screen Size. . • • • • • • • • • 14-5/8" x 11" 
Mount i ng Pos i t ion. • • • • • • • . • . • • Any 
Ultor- Terminal. • . . • • • • • Metal-Shell Lip 
Base ••••.• Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

Pin 
Pin 
Pin 
Pin 
Pin 

1 - Heater 
2-Grid No.1 
6 - Grid No.4 

10 -Grid No.2 
11 - Cathode 

BOTTOM VIEW 

® '::~ I 

2 " 
I 

Maximum Ratings, De.if"-Ce"ter Value.: 

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: 

Pi n 12 - Heater 
Metal-Shell Lip­

Gri d No.3. 
Grid No.5. 
Collector 

16000 max. 
500 max. 
500 max. 

125 max. 
o max. 
2 max. 

volts 
volts 
volts 

volt 
volt! 
volts 

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 

OCTOBER 1.1951 TUIIf DEPARTMENT . 

410 max. 
180 max. 
180 max • 

volts 
volts 
volts 

TENTATIVE DATA 1 
IADIO CORPOIATION OF AMeIICA. HA.lISON. NEW JERSEY 
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KINESCOPE 

Equip .. nt D.sign Rang •• : 
Fo,. IIny ulto,. tloltllge (Eui betw.en 1::1000' 

and g,.id-No.2 tloLtag. (Ec2i 6.t.,.,n 150 
and 16000 tloL ts 
and 500 tloLts 

Grid-No.4 Voltage for Focus 
With Ultor Current of 100 ~p 

Grid-No;l Voltage for Visual 
Ext i nct i on of Undeflected 

Focused Spot • • • • • • • 
Grid-No.4 Current ••••••• 
Grid-No.2 Current ••••••• 
Field Strength of Single-Field 

lon-Trap Magnet (Approx.)·· 
Field Strength of Adjustable 

Centering Magnet •••••• 

Ex .. pl •• of U •• of Da.ign Rang •• : 

Fo,. uLto" tloltage of • •• 
and g,.id-No.2 tloLtag, of. 

Grid-No.4 Voltage for Focus 

0$ to 2.5S of Eu 

l1S to 25. 7$ of EC2 
-25 to +25 
-15 to +15 

1'iitoo X 33 

'4 000 
300 

o to 8 

16000 
300 

With Ultor Current of 
100 ~p • • • 

Grid-No.1 Voltaget 
lon-Trap Magnet 

o to 350 
-33 to -77 

o to 400 
-33 to -77 

(Rated Strength) 35 40 

Maxi.u. Circuit Value.: 
Grid-No.l-Circuit Resistance 1.5 max. 

volts 

volts 
~p 

~p 

gausse 

,gausses 

tloLts 
tlolts 

volt! 
volt! 

gausse! 

megohm! 

• In the 17TPiIo, grid No.5 which has the ultor function, grid NO.3, and 
collector a'e connected together within the tube and are conveniently 
referred to collect ively as ·ultor·. The ·ul tor· 1 n a cathode-ray 
tube Is the electrode, orthe electrode in combination with oneormore 
additional electrodes connected within the tube to it, to which is 
~::~I:~i~pet~ipr:sJe1fe~:/~:.ge tor accelerating the electrons In the 

Brilliance and definition decrease with decreasing ultor voltage. In 
** general, the ultor voltage should not be less than 12000 volts. 

rl~h':c:f:3Ii~e;Ptir;;~ rpa:s ~aponne~n~I~~\~~e~Ot~~~;; ~~Zi~~:P b ~'~~;~e::: 
i~' l~~~Ot~~~ t~~gnet current is 65 mi 11 i amperes dc when the u1tor voltage 

t For visual ext Inct ion of undef1ected focused spot. 

OCTOBER 1, 1951 
TUIE DEPARTMENT TENTATI VE DATA 1 

IADIO COIPOIATION 0' AMfiICA. HAI.ISON. NEW JElSEY 
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KINESCOPE 

OPERATI NG NOTES 

X-Ray Warning. When operated at ultor vOltages up to 16 
kilovolts, the 17TP4 does not produce any harmful x-ray 
rad iat ion, However I because the rat ing of the tube permits 

operation at vOltages as high as 17.6 ki lovolts labsolute 
value), shielding of the 17TP4 for x-ray radiation may be 
needed to protect against possible injury from prolonged 
exposure at close range whenever the operating conditions 
involve voltages in excess of 16 ki lovolts. 

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 AMfiICA. HARIISON, NEW_JERSEY 
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92CL.-760IRI DE TAIL OF' LIP 

OCTOBER 1.1951 
TUBE DEPARTMENT 

CE-7601R1B 
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KINESCOPE 

MOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.1 10 ISHOWN AT FRONT OF 
THIS SECTIONI 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. 

MOTE 2: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DLY 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 F ACE OPERATE AT HIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 
VOLTAGE. 

MOTE~: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN 
ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXISI OF 
± 10 0 • 

MOTE 5: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS 
SPACE. 

ocmSER 1,1951 TUBE DEPARTMENT CE-7601R1C 
IADIO COR POtATION OF AIIInlCA, HAttlSON, HeW JEISEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 
~'-'-'-'-C'-"_I-'-'-I.'-'.,_= 

E f'= 6.3 VOLTS 

ULTOR (GRIDS Nil. 3 & N° 5 
, AND COLLECTOR) VOLTS - 14000 H-t ' 

GRID-N24 VOLTS ADJUSTED TO GIVE FOCUS Iti-ri 
AT AVERAGE RASTER BRIGHTNESS ',-'-

GRID N21 BIASED TO CUTOfF OF 
UNDEFLECTED FOCUSED SPOT 

RASTER SIZE - 14 5/;' " 1(' 
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AVERAGE GRID- DRIVE CHARACTERISTICS 

E f'= 6.3 VOLTS 

ULTOR (GRIDS- Nil 3 & Nil 5 
AND COLLECTOR) VOLTS = 12000 TO 16000 

GRID Nil I BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 
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KINESCOPE 

The 19AP4 is like the 19AP4-B except that it has a face 
plate made of unfrosted. clear Iflass. As a result. the 
1 ight output is about 30% greater than shown by the curves 
under Type 19AP4-B. 

19AP4-A 

KINESCOPE 

The 19AP4-A is 1 ike the 19AP4-B except that it has an 
unfrosted Filterlflass face plate. The 1 ight output is 
essentially the same as that of the Type 19AP4-B. 

As soon as feasible. the 19AP4-B wtll supersede 

the 19AP4 and 19AP4-A. 

MARCH 1. 1951 TUH DEPARTMENT DATA 
RADIO CORPORATION OF AMUICA, HARRISON, NEW JERSEV 
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KINESCOPE 
METAL-CONE ENVELOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

Supersedes 1'ype 19AP4-A 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. • • . • . •. .6.3 •.•.• ac or dc volts 
Current. . • • • . •. 0.6... • • amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . . •• 7 I'l'f 
Cathode to All Other Electrodes. • . . .• 5 I'l'f 

Face Plate·. • • . . . . . . . .• Frosted RCA "Fi I terglass" 
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type 

Fl uorescence and Phosphorescence Wh i te 
Persistence of Phosphorescence.. Medium 

Focus i ng Method. . . • • . . • . . •..• Magnet i c 
Deflection Method. • . • • . . • • .... Magnetic 
Deflection Angle (Approx.) • • • . • . . . • . • . . 66° 
lon-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" 
Mount i ng Pos i t ion. • Any 
Anode Terminal. • • Metal-Cone Lip 
Base........ Small-Shell Duodecal 5-Pin 

Bas i ng Des i gnat i on for BOTTOM V I EW • 1201 

Pin 1- Heater Pin 12 -Heater 

Pin 2-Grid No.1 --- Metal-Cone Lip: 

Pin 10 -Grid No.2 10 Anode, 

* Pin 11 - Cathode 2 " Grid N0.3 
1 12 

Maximum Ratings, Design-Cente~ Values: 

AN ODED 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 warrr;-up period not 
exceed i ng 15 seconds • . • 

After equipment warm-up period •.•. 
Heater positive with respect to cathode. 

19000 max. volts 
410 max. volts 

125 max. vol ts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

o Anode and grid N0.3, which are connected together within tube, are re­
ferred to he,-e i n as anode • 

• The product 01 anode voltage and average anode current should be 1 imited 
to 6 watts. 

• Has t ransm i ss i on of about 651. 

SEPT. 1. 1950 TUBE DEPARTMfNT TENTATIVE DATA 
lAD10 CORPOIATION Of AMERICA, MAlliSON, N!W Jflsn 



~ 
19AP4-B 

KINESCOPE 

Typical Operation: 

Anode Voltage" • 12000 14000 volts 
Grid-No.2 Voltage. 300 .300 volts 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot • • • ... -33 to -77 -33 to -77 volts 

FocuSinr-Coil Current 
DC. Approx. I·. 140 150 ma 

ion-Trap Magnet Current 
(DC. Approx. I •.. 75 80 ma 

Field Strength of Single-Field. 
lon-Trap Magnet (Approx.lt 45 50 gausses 

Maximum Circuit Values: 

Grid-No.1-Ci rcuit Resi stance. 1.5 max. megohms 

Minimu. Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to I imit the continuous short-circuit cur­
rent to 5 mao 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 a~ follows: 
Gri d-No.1 - C i rcu i t Res i stance. • • 
Grid-No.2-Circuit Resistance ••• 
Anode-Circuit Resistance ••••• 

150 min. 
470 min. 

22000 min. 

ohm! 
ohm! 
ohm! 

The resistors used should be capable of withstanding the ap­
pI ied voltage. 

* Irllliance and definition decrease with decreasing anode yoltage. In 
general, the anode vol tage shoul d not be 1 ess than 12000 vol ts. 

• For JETEC Focusing coil NO.106. orequivslent, positioned with air gap 
toward kinescope screen, and center llneoralr Vap about., Inches from 
Reference Line !see Outline Drawing). The Indicated currents are for 

::r t~~~d~~}~~t:~ \ho ~h~~~~:1 ~e~i a~11g~¥' ~r?~~fn~~! t:,e l~n~~~':~f;:~~~r! 
tor 12000 yolts, or 22 foot-lamberts for 1110000 volts, on a 15-5/8-
x 11-".· picture area. 
for JETEe lon-Trap Magnet Mo. 111. or eguivalent, located in optimum 
position and rotated to give maximum brightness. 

Measured at center of field with General Electric GausS Meter, cat. 
NO.1K)9X51. 

SEPT. 1. 1950 TWE DlPAiTMENT TENTATIVE DATA 
IADIO COIPOIATlON Of AMEIIeA. HAlIIION, NEW ,rnEY 



~ 
19AP4-B 

KINESCOPE 

t------18 ~~':I: ~"----~ 

I 

~ XTERNAL 
INSULATING 

COATING 

-- 4~M;N 

• (NOTE 3) 
~6 MIN_ CONTACT 

tift" 15 ~\ 1~6:t 

r~3~ 

¥R.MAX_ ~e" 

DETAIL OF LIP 

21 ~.;.' 
I" 

:t~ 

SHELL DUODECAL 
5-PIN BASE (NOTE 2) 

92CM- 7502RI 

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + _003" - _ODD" I_D. AND 2" LONG 
WILL REST ON CONE. 

NOTE 2: SOCKET FORTHIS 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". 

KOTE 3: LOCATION OF DEFLECTING YOKE AND FOCUSING COIL 
MUST BE WITHIN THIS SPACE. 

NOTE~: METAL CONE AND GLASS FACE OPERATE AT HIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE CONE OR THE FACE MUST 
HAVE INSULATING PROPERTIES ADEQUATE TO WITHSTAND THE 
APPLIED ANODE VOLTAGE PLUS 10'. 

SEPT. 1, 1950 TUIE DEPARTMENT CE-7502R1 
RADIO COIPOIATION Of AMlIICA. HAI.,ION. NEW JElKY 



~ 
19AP4-B 

AVERAGE GRID- DRIVE CHARACTERISTICS 

Ef'=6.3 VOLTS 

ANODE VOLTS = 14000 

GRID N21 BIASED TO CUTOFF OF 
UNDEFLECTED FOCYSED §POT 
RASTER SIZE = 15!i-8 x 113/4 (FOCUSED 

FOR AVERAGE BRIGHTNESS) 

100 

'" 
75 

I-
a: 

'" CD 
~ 
« 
oJ 
I 

b 
0 ... 
I 

'" '" 50 

'" Z 
l-
X 

" a: 
CD 

l-
X 

" oJ 
X 

" X 25 

o 10 20 30 

[1 

40 50 

VIDEO SIGNAL VOLTS FROM CUTOFF 

JULY 5, 1950 TUBE DEPARTMENT 
IADIO CO.POUTION OF AMERICA. HARRISON. NEW JUSEY 

60 70 

92CM-7508 



~ 
19AP4-B 

AVERAGE GRID- DRIVE CHARACTERISTICS 

E.f'=6.3 VOLTS 

ANODE VOLTS-12000 TO 14000 

GRID N° I BIASED TO CUTOff Of 

UNDEfLECTED FOCUSED SPOT 

+ 
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~ 
19AP4-D 

KINESCOPE 

The 19AP4-D is 1 ike the 19AP4-B except that it has a face 
pl ate made of frosted. cl.ar elass. As a resul t. the 1 i ght 
output is about )OS greater than shown by the curves under 
Type 19AP4-B. 

As soon as feasible, the 19AP4-B will supersede 

the 19AP4-D. 

MARCH 1, 1951 
TUBE DEPARTMENT 

'ADIO COIPOIATION O. AMElICA. HAIIiSON, NEW JUSEY 

DATA 



~ 
2QCP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

MAGNET I C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage. . . . . . .. 6.3 
Current. . . . . . .. 0.6 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 
Cathode to All Other Electrodes .... 

Face Plate (With about 66% light transmission I . 

Phosphor {For Curves, see front of this Section} 

Fluorescence and Phosphorescence 
Persistence of Phosphorescence 

Fccusing Method ...... . 
Deflection Method ....•. 
Deflection Angles (Approx.): 

ac or dc vol ts 
amp 

6 
5 

I'f£f 
I'f£f 

Fi I terg I ass 
No.4-Sulfide Type 

White 
Short 

Magnet ic 
Magnetic 

Diagonal . • 700 

Horizontal . . . . 660 

Vertical. . . . . . • • • . • • . . . • .• 500 

lon-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. . . . . • . . • • • . 17-114" x 13-114" 
Mount i ng Pes i t ion. . . • • . . • • . . • • . • • . •• Any 
Cap. . . .• Recessed Small Cavity (JETEC No.Jl-21) 
Base. Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

SOnOM VIEW 

®: 
Pin 1- Heaoter 

Pin 2-Grid No.1 

Pin 10 -Grid No.2 

Maximum Ratings, Desien-Center Values: 

ANODE VOLT AGE. . . . • 
GRID-No.2 VOLTAGE ... 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value .... 

PEAK HEATE.R-CATHODE VOLTAGE.: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds .. . 

After eouipment warm-up period ... . 
Heater positive with respect to cathode. 

MAY 1. 1951 TUIE DEPARTMENT 

Pi n 11- Cathode 

Pin 12-Heater 

CaD - Anode 

18000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

TENTATIVE DATA 1 
1"010 COIPOIATION Of AMEileA. HAnISOH, NEW JUSEY 



~ 
20CP4 

KINESCOPE 

Typical Operation: 

Anode Voltage· •• 14000 16000 volts 
Grid-No.2 Voltage. 300 300 volts 
Grid-No.1 Voltage for Vi sual 

Extinction of Undeflected 
Focused Spot • ..... -33 to-77 -33 to-77 volts 

Focusing-Coil Current (DCl o• 104 :t 10% 110 :t 10% ma 
Field Strength of Single-

Field. Ion-Trap Magnet 
(App rox.lt • • • • • • 50 55 gausses 

Maxi.u. Circuit Values: 
Grid-No.1-Ci.rcuit Resistance 1.5 max. megoiYns 

* Brilliance and definition decrease with decreasing anode Yoltage. In 
general. the anode voltage should not be less than 11&000 volts. 

D ::~i :f:~!:e:, ::c~r: "1.:° ;~w:~:ikl iina:sc~op; ~TcEr~:n~c~~~n~e~~~~ ~~n!O:; 
:~; ~:/lc~bt~~t c~r~~~r:s.::OrorRet~~r~~~:i~i~~ ~r:~ :~:lc~r:n~I~~~w~~'l 
Mo.l b I as vol tage and v I deo-s i gnal vol tage adj usted to produce a 

:~::l!~:~pr;I':~:::dS:t' l:ntt:;~-tla:cbr~~~~ on a 17- x 12-""- picture 

f Measured at center ot field wit" General Electric GauSs Meter:-. Cat. 
M •• 1I09X51. 

MAY 1. 1951 
TIllE DEPARTMENT 

TENTATIVE DATA 1 

IADIO (OIPOItATtON 0' AME'I(A, HAlllSON, NEW JIISEY 



~ 
20CP4 

KINESCOPE 

OPERATING NOTES 
X-Ray Warning. When operated at or below 16000 volts, 
the 20CP4 does not produce any harmful x-ray radi at ion. 

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 
necessar y. 

Direction of the field of the ion-trap magnet should be 
such that the north po lei s adjacent to vacant pin pes i t ion 

No.8 and the south pole to pin No.2. 

MAY 1, 1951 
TUBE DEPARTMENT TENTATIVE DATA 2 

RADIO COI'OIATION O' AMEiICA. HA"I$ON, NEW JERSEY 



MAY 1, 1951 

~ 
20CP4 

KINESCOPE 

.300 

\\l 
SCREEN 
HEIGHT 

13'4" 

MIN. 
VALUE 

J" 

REFERENCE 
LINE 

SMALL-SHELL OUOOECAL 
!>-PIN BASE (NOTE 3) 

.JETEC N2 B!>-!>1 

l\J8E DEPARTMENT 
CE-7596A 

IADIO COI'OU.TION 0' AMUICA, HARIISON. NEW JERSEY 



@) 
20CP4 

KINESCOPE '

0 
C',() 

V 

1-------- 21 ~;z3/; --------i 

ANODE 
RECESSED SMALL 

CAVITY CAP 
JETEC N2 Jl- 21 

(NOTE I) 

92CL-7596 

MAY 1, 1951 TUBE DEPARTMENT 
CE-7596B 

RADIO CORPORATION OF AMER1C:A, HARIIISON, NEW JERSEY 



~ 
20CP4 

KINESCOPE 

MOTE I: THE PLANE THROUGH THE TUBE AX IS AND VACANT PIN 
POSITION No.6 MAY VARY FROM 1HE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY ANGULAR TOLERANCE fMEASURED 
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-L I NE GAUGE JETEC No. 110 I SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE LINE IS DETERM I NED BY THE I NTERSECT I ON OF THE PLANE 
CC' OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DLY 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 AX)S AND HAVING A 
DIAMETER OF 3". 

MOTE~: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 
MUST BE WITHIN THIS SPACE. 

MOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD. ION-TRAP 
MAGNET. 

MAY 1. 1951 TUBE DEPARTMENT 
CE-7596C 

.... 010 COIrolATION OF AMEiICA. HAI'ISON. NfW JElSEY 



~ 
20CP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E~= 6.3 VOLTS 

ANODE VOLTS = 16000 

GRID Nil I BIASED TO CUTorF or 
UNDErLECTED rOCUSED SPOT 

RASTER SIZE 17 Y4"X 13 ~" (FOCUSED 

FOR AVERAGE BRIGHTNE 

120 

MAR. 22, 1951 

VIDEO SIGNAL VOLTS rROM CUTOFF 

TUE DEPARTMENT 
IADIO COIPOIATION Of AME_ICA, HAIRISON. NEW JEISEY' 

92CM-7616 



~ov~ ~ y 20CP4 

AVERAGE GRID- DRIVE CHARACTERISTICS 

VOLTS 

VOLTS = 14000 TO 18000 

GRID N'-I BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

~ 
o 
z 
-< 

o ro ~ 

VIDEO SIGNAL VOLTS FROM CUTOFF 

MAR. 280 1951 TUiE DEPARTMENT 
_.&DIQ COlPOlATION 0' AMI.ICA, ...... tION. NIW linn 

80 

92CM-7e18 



~ 
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 ut iIi zes a non-aluminized phosphor and has a 
1 ight output as shown by the curves on the back of this 
sheet. 

2-56 
TUllE DIVISION 

DATA 
IADIO COIPORATION OF "MElICA. HAI.ISON, NEW JEISEY 



~q~ to_ 
,#) AVERAGE 

~ 
20 DP4-A 

GRID-DRIVE CHARACTERISTICS 

o 

. E~ = 6.3 VOLTS 

ULTOR VOLTS = 16000 
GRID Nil I BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOfF 

RASTER roCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE =16%"X 12~" 

220 

200 

180 

II) 160 I-
a: 
bJ 
CD 
:J 
~ 140 oJ 
I 
I-
0 
0 ... 

120 I 
II) 
II) 
bJ 
Z 
I-

100 :r 
!:2 
a: 
CD 

I- 80 :r 
CI 
oJ 
:r 
CI 
:r 60 

40 

20 

~ ~ ~ ~ ~ 60 ~ 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
80 

TUBE DIVISION 9.2CM-886!:> 
MDlO COIfOIAnoN or AMElICA. HAIIIIION. NIW _ 



~ 
20DP4-C/20CP4-D 

KINESCOPE 
RECTANGULAR GLASS TYPE 
MAGNET I C FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . .. 6.3 
Current. . . . . . . .. 0.6 ± 101 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 

External conductive coating to ultor 

Faceplate, Spherical ........ . 
Light transmission (Approx.) .... . 

Phosphor (For Curves, see front of this Section). 

Fluorescence .. 
Phosphorescence. 

Pers i stence .. 
Focus i ng Method .. 
Deflection Method ..... . 
Deflection Angles (Approx.); 

D i agonal . . . 
Hor i zonta 1 . • 
Vert ical ... 

ac or dc volts 
. amp 

6 I'+'f 
5 I'+'f 

{750 max. I'+'f 
500 min. I'+'f 
.. Filterglass 

.. .... 731 
P4-Sul fide Type 

Aluminized 
· .White 
· .White 
· . Short 
Magnet i c 
Magnetic 

I on-Trap Gun . . 
Tube Dimensions: 

.Requires External Single-Field 

Overall length 
Greatest width. 
Greatest height. 
Diagonal ... . 
Neck length ....... . 

~Screen Dimensions (Minimum); 
Greatest wi dth ..... . 
Greatest height. 
D i agona 1 • • • • 
Projected area . 

Weight (Approx.) . 
Mounting Position. . . ...... . 

I Cap ....... . 
Bul b ...... . 

Recessed Small Cavity 

Base . . . . . . . Small-Shell Duodeca 1 
Basing Designation for BOTTOM VIEW 

5-Pin 

21-9/16" ± 5/16" 
18-11/16" ± 1/8" 
14-15/16" ± 1/8" 
20-3/32" ± 1/8" 
7-5/16" ± 1/8" 

17" 
12-3/4" 
18-318" 

199 sq. in. 
. . 30 lbs 

· ...... Any 
(JETEC No.Jl-21) 
· ..... J-161 
(JETEC No. B5-57) 
· ...... 12N 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap - Ultor 

2-56 TUBE DIVISION 

(Grid No.3, 
Collector) 

C - External 
Conduct ive 
Coating 

TENTATIVE DATA 1 
IADIO COIPOIATION Of AMurCA, HAUISON, NEW JElSEY 



~ 
20DP4-C 
KINESCOPE 

Maximum Ratings, Desirn-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 exceed i ng 15 seconds . • . . . • 

After equipment warm-up period .••• 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

18000 max. vol ts 
410 max. volts 

125 max. volts 
o max. vol t~ 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts, 

With any ultar valtare (Ec~1 between 14000' and 18000 volts 
and rrid-No.2 voltare (Ecal between 150 and 410 voLts 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster ••.• 

Grid-No.1 Video Drive 
from Raster Cutoff 

-9.3% to -24% of EC2 volts 

(Bl ack Level): 
White-level.value 

(Peak 
Gr id-No.2 Current . • 

positive) 9.3% to 24% of EC2 
. -15 to +15 

Focusing-Coil Current (DC)O 

lon-Trap Ma2net Current 
(Average) • •.•••• 

Minimum Field Strength of 
PM lon-Trap Magnet § .. 

Field Strength of Adjustable 
Centering Magnet •••.•• 

. tv l~~aO x 11~ ± 10% 

~ 1!~60 x 30 

. fTc; 
'V 16000 x 33 

o to 8 

volts 
~p 

ma 

ma 

gausses 

gausses 

Exemples of Use of Design Ranges: 

With uLtar valtare of 
and rrid-Na.2 voltare of 

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) 
Focusing-Coil Current (DC). 
Minimum Field Strength of 

PM lon-Trap Magnet. 
·,D,·-,e: see next page. 

14 000 

3 00 

16000 

300 

volts 

volts 

-28 to -72 -28 to -72 volts 

28 to 72 
103 ± 10% 

31 

2R to 72 volts 
110 ± 10% rna 

33 gausses 

2-56 
lUIE DIVISION 

TENTATIVE DATA 1 
IADIO CDlPOIATION Of AMEIICA. HAIIISON. NEW JEISIEY 



~ 
20DP4-C 
KINESCOPE 

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 l~OOO volts. 

o For specimen focusing coil similartoJETEC FOCUSi"! Coil No.109 posi-

j i ~~~~e~i ttrg~ rR~~~r!~~:r~ i~! n(i;~PEi~~i~n!~d ~ili~) ~ i ~~e o~ n~i ~a~:~ 
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 highl ight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a IP x 12-3/4- picture size. 

For JETEC ron-Trap Magnet No.117, or equivalent, located with the 

~~~; ] ~~J gerdj9de N~~2 t ~~dP~~iaf~3\e; g\~~a~~~ i~~;r b; r~h{~:ssb.etween gr i d 

§ For specimen PM ion-trap magnet, such as Heppner Model No.E'431, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For agiven equipment application, the tolerance ranae 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 ade~uate adjustment to permit 
satisfactory performance without loss of hlghl ight brightness. 

2-56 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

TUBE DIVISION TENTATIVE DATA 2 
I"'DIO COlPOtATION Of AMElitA. HAlliSOH. NEW JElSE'I' 
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@ 
20DP4-C 
KINESCOPE 

\\l 
SCREEN 
HEIGHT 

123.i' 
MIN • 

• ,"" "'.'N~ J 
1------ 181~~± !te" -----~ 

SMALL-SHELL DUODECAL 
5-PIN BASE (NOTE 3) 

JETEC N" B5-57 __ -......LJ 

TUBE DIVISION 
IADIO COIPOIATION OF AMI.ICA. HAII'SON. NEW JEllEY 

CE-8882A 
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~ 
20DP4-C 

KINESCOPE 

t-------- 219,;~± 5'1~ ------~ 

92CL-8882 

TUBE DIVISION 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
..JETEC Ng ..)1- 21 

(NOTE I) 

CE-88828 
RADIO CORPORATION OF AMERICA.. HARRISON. NEW JERSEY 



~ 
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 IMEASURED 
ABOUT THE TUBE AX IS) OF ± 30 0 • ULTQR. TERM I NAL I S 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 ISHOWN 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~: 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, WI PE ONLY WITH SOFT DRY LlNT­
LESS CLOTH. 

2-56 
TUBE DIVISION 

CE-8882C 
IADIO aHPOIATlON OF AMllleA. HAI'II""' .... OUN ... WI!L.ll"EIl""'fYL-_____ _ 



~ ""00.0 'C/ 9,,-
20DP4-C '" 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E f' = 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 = 

I­
:J: 
Cl 
oJ 
:I: 
!2 
:I: 

400 

3!:>0 

300 

2!:>0 

10 20 30 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

lUE DIVISION 92CM-8866 
IADfO COIPOIAnoN Of AMRICA. HAlltIOH. tf£W IIISf\' 



,l,y' ~ ;fY 20DP4-C 

fI) 

1&1 
II: 
1&1 
Q, 

:IE 
c 
J 
oJ 

~ 
II: 
0 

~ 
::;) 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Eof'= 6.3 VOLTS 
UL TOR VOLTS = 14000 TO 18000 
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20HP4-A/20MP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

The 20HP4-A/20flP4 is the same as the 20HP4-D except Hut it 
ut iIi zes a non-aluminized Phosphor and has, 1 i !lht output "s 
shown by the curves on the back of this sheet. 
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~ 
20HP4-D 

KINESCOPE 
RECTANGULAR GLASS TYP~ 
LOW-VOLTAGE FOCUS 

General: 

DATA 

Heater. for Unipotential Cathode: 
Voltage. . • . . . .. 6.3 
Current. . . . . . . .. 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 

External conductive coating to ultor 

Faceplate. Spherical ....•..•. 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

ac or dc vol ts 
.amp 

6 JlIl.f 
· 5 !lIJ.f 

Light transmission (Approx.) .•..•. 

{1500 max. !lIJ.f 
• 750 min. !lIJ.f 
· .• Filterglass 
.. .. .. 73% 
P4-Sulfide Type Phosphor (For Curves, see front of this Sect ion). 

Fl uorescence . . 
Phosphorescence. 

Pers i stence. . 
Focusing Method .. 
Deflection Method ..... . 
Deflection Angles (Approx.): 

Diagonal ..• 
Hor i zenta I . . 

Aluminized 
· ..•. White 
· ...• White 
• • . • .Short 
.Electrostatic 

Magnet ic 

Vert ical ••• 
lon-Trap Gun .. 
Tube Dimensions: 

.Requires External Single-Field Magnet 

Overall length 
Greatest width 
Greatest height. 
Diagonal .... 
Neck length .......• 

Screen Dimensions (Minimum): 
Greatest width . 
Greatest height. 
Diagonal .... 
Projected area. 

We ight (Approx.) . 
Mounting Position. 
Cap ....•••. 
Bul b ...... . 

Recessed Small Cavity 

· 21-3/4" ± 3/S" 
lS-11/1'5" ± lIS" 
14-15/16" ± lIS" 
20-3132" ± lIS" 
7-112" -± 3/16" 

17" 
12-3/4" 
18-3 IS" 

.199 sq. in. 

. .. 30 lbs 
· •..••• Any 

Base ..•.... Small-Shell Duodecal 6-Pin 

(JETEC No.Jl-21) 
· ..... J-161 
(JETEC No. B6-63) 

Basing Designation for BOTTOM VIEW 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pi n 12 - Heater 

2-56 TUBE DIVISION 

· ...... 12L 

Cap - Ultor 
(Grid N.o.3. 
Grid No.5. 
Collector) 

C - External 
Conduct ive 
Coat i ng 

TENTATIVE DATA 1 



~ 
20HP4-D 

KINESCOPE 

Maximum Ratings, Desirn-Center Values: 

UL TOR VOLTAGE. . 
GRID-No.4 VOLTAGE: 

Positive value. 
Negative value. 

GRID-No.2 VOLTAGE. 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value. 

PEAK HEATER-(ATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceed i ng 15 seconds . . . • . . 

After equ i pment warm-up per i od . . . • 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

16000 max. volts 

1000 max. vol ts 
500 max. volts 
500 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With any ultor voltare (Ec s ) between '4000f and 16000 volts 
and rrid-No.2 voltare (Ec 2) between 150 and 500 volts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 Jl8.mp .•... -0.4% to +2.2% of EC5 

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. . 

lon-Trap Magnet Current 
(Average)" ..... 

Minimum Field Strength of 
PM lon-Trap Magnet§ .. 

Field Strength of Adjustable 
Center i ng Magnet . . . . . 

-9.3% to -24% of EC2 

9.3% to 24% of EC2 
-25 to +25 
-15 to +15 

rrc;-
"V I6000 x 30 

.~ 'Vi6QOo x 33 

o to 8 

volts 

volts 

volts 
Jl8.mp 
/Lamp 

ma 

gausses 

gausses 

, Brilliance and definition decree.se with decreasing ultor voltage. In 
general. the ultor voltage should not be less than UOOO volts. 

** For JETEC lon-Trap Magnet NO.117. or equivalent, located with the 

~~~ 11~~3 ge~fde N~~ 2 t~~dP~~~af~:\e: 91i~~a~~~ i~~~r b~ r:hP~:S:.etween gr id 

§ ~~~i;~f;~f~nl :c~tie~nit:~~ti~~~e~~s ~~f~n a:n;e~ttae{edM~~e~ rvo~ E:;:i'm~~ 
brightness. For agiven equipment appl icatian, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the ml nimum 
value. Themaximu"l strength of this magnet Should not exceed the speci­
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PH ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance withOut loss of high! ight brightness. 

2-56 
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~ 
20HP4-D 

KINESCOPE 

Examples of Use of Design Ranges: 

With ultor voltate of '4000 

and trid-No.2 voltate of 300 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 pamp. . . -55 to +300 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster . . . -28 to -72 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 28 to 72 
Minimum Field Strength of 

PM lon-Trap Magnet . . . 31 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

16000 volts 
300 volts 

-65 to +350 volts 

-28 to -72 volts 

28 to 72 volts 

33 gausses 

1.5 max. megohms 

For X-ray shlelding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 

2-56 
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~ 
20HP4-D 

KINESCOPE 

\\l 
SCREEN 
HEIGHT 

12 34' 
MIN • 

. ,"" ".",~:J- J 
\------IS 1~6± YS" -----~ 

SMALL-SHELL OUOOECAL 
6-PIN BASE (NOTE 3) 

JETEC N" B6-63 _-"LJ--' 

TUBE DIVISION 
IAOIO CO.POIIATION Of AMEileA. MAlliSON, NEW JElSIY 

CE-8883A 
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~ 
20HP4-D 

KINESCOPE 

92CL- 8883 

TUBE DIVISION 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
..JETEC N2 Ji- 2\ 

(NOTE I) 

CE-8883B 
IA,OIO COItI'OIt.UION OF AMUICA, HARRISON. NEW JUSEV 



~ 
20HP4-D 

KINESCOPE 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE AXIS AND ULTOR TERMINAL 
BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXISI 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.1 10 (SHOWN AT FRONT OF 
THIS SECTIONI 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~: 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. 

2-56 
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20~~t " 
AVERAGE GRID-DRIVE CHARACTERISTICS 

E-f=6.3 VOLTS 

ULTOR VOLTS = 16000 

GRID NIlI BIASED NEGATIVE WITH RESPECT TO 
CATHODE TO GIVE FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE BRIGHTNESS 

RASTER SIZE 16 3~" X 121;2" 

450 

60 70 60 
RASTER CUTOFF 

90 

TUBE DIVISION 92CL-6667 
_______ ...... ""'0 COlPOQ,TION Of AMUICA. HAlliSON, NEW JURY 
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~ 20HP4-D 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E4'=6.3 VOLTS 
UL TOR VOLTS = 14000 TO 16000 
GRID Nil BIASED NEGATIVE WITH 
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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 vol ts and has ULTOR CUR­
RENT vs DRIVE curves as shown on the back of this sheet. 

2-56 
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2IACP4-A 

AVERAGE DRIVE -CHARACTERISTICS 

GRID-DRIVE SERVICE 
Ef' = 6.3 VOLTS 

CATHODE-DRIVE SERVICE 
Ef'=6.3 VOLTS 
ULTOR-TO-GRID-Na I VOLTS= 

12000 TO 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nal TO GIVE 
FOCUSED RASTER CUTOFF 

ULTOR VOLTS=12000 TO 16000 
GRID Na I BIASED NEGATIVE WITH 
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~ 
2IALP4-A 
KINESCOPE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
&en.ral: 

Heater, for Unipotential Cathode: 
Vo 1 tage. • • • • • • • 6.3 
Current. • • • • • • •• 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .• 
Cathode to all other electrodes ••• 
External conductive coating to ultore. 

Faceplate, Spherical •••••••••• 
Light transmission (Approx.) •••••• 

Phosphor (For Curves. see front of this sect ion) 

Fluorescence •• 
Phosphorescence. 

Pers i stence. • 
Focusing Method •• 
Defl ect i on Method. • • • • • 
Deflection Angles (Approx.): 

Diagonal ••• 
Horizontal •• 

ac or dc volts 
amp 

6 iJII-f 
5 iJII-f 

{750 max. iJII-f 
500 min. iJII-f 

• •• Filterglass 
• • • • •• 751 
P4--Sulfide Type 

Aluminized -
• ••• White 
• • • • White 
• • • • Short 
Electrostatic 

Magnetic 

900 
850 

Vert ical ••• 
lon-Trap Gun • • 
Tube Dimensions: 

. ......... . • 680 

Magnet Requires External Single-Field 

Overa 11 1 ength 
Greatest width • 
Greatest height. 
Diagonal • • • • • • • • • 

Screen Dimensions (Minimum): 
Greatest width • 
Greatest height. 
Diagonal •••• 
Projected area • 

Weight (Approx.) • 
Mounting Position. • ••.••••••• 
Cap. • • • • • •• Recessed Sma 11 Cav i ty 
Bulb. • • • • •• • ••••••• 
Base • • Sma ll-She 11 Duodeca 1 6-Pi n 

Basing Designation BOTTOM VIEW 

• • 20" 
20-1/4" 
16-3/8" 
21-3/8" 

± 3/8" 
± 1/8" 
:I: 1/8" 
± 1/8" 

19-118" 
15' 

20-1/4" 
255 sq. in. 

• •• 24 lbs 
• • Any 
(JETEC No.JI-21) 
• •• J171 (900 ) -

(JETEC No.B6-63) 
• • • . .• 12l 

Pin 1 - Heater 
Pin 2 - Grid NO.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pi n 12 - Heater 

Cap - Ultor 

-: See next page. 

NOV. I, 1955 
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(Grid No.3. 
Grid No.5, 
Collector) 

C - External 
Conduct ive 
Coat ing 

~ I nd i cates a change. 
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~ 
2IALP4-A 

KINESCOPE 

GRID-DRIVE& SERVICE 
Uft/ess oth.,....is. s~.cifi.d. voLt41' v4Lues 4r. ~ositiv • 

.,ith ru~.ct to c4thod. 

Mlxi ... Ratings, D.si,ft-C.ftt.r V4Lu •• : 

ULTORe VOLTAGE • • 
GRID-No.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. 

Equi,..nt D.sign Rang •• : 

18000 max. volts 

1000 max. volts 
500 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

'ith 4ft)' uLtorvoLt4t. IEcSk) b.t.,.1ft 14000' 4ftd 18000 voLts 
4ftd Irid-No.2volttJl' IEc2k) bet.,.1ft 200 4ftd SOO voLts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~mp. 

Grid-No.l Voltage for 
Visual Extinction of 
Focused Raster • • . 

Grid-No.l Video Drive from 
Raster Cutoff 

(8lack Level): 
White-level value 

(Peak pos it ive) 
Grid-No.4 Current. .•• 
Grid-No.2 Current •••• 

.. Ion-Trap Magnet Current 
(Average)" ••••• 

.. Minimum Field Strength of 
PM lon-Trap Magnet§ ••• 

Field Strength of Adjust­
able Centering Magnet •. 

-0.41 to +2.21 of EC5k 

9.31 to 241 of EC2k 
-25 to +25 
-15 to +15 

EC5k x 30 
16000 

o to 8 

volts 

volts 

volts 
~mp 

~mp 

ma 

gausses 

gausses 

• Grid drive is the operating conl!lition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

·0· ,-,.* .§: See next page. . ... I nd ieates a Change. 
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~ 
2IALP4-A 

KINESCOPE 

Ex •• ples of Use of Design Ranges: 

rith ultor voltaKe of 16000 18000 volts 

and Krid-No.2 voltaKe of 3 00 400 volts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~mp. ~5 to +350 -75 to +400 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster • -28 to -72 -37 to -96 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
Wh i te-l eve 1 value 

(Peak positive) 28 to 72 37 to 96 volts 
Minimum Field Strength of 

PM lon-Trap Magnet. 33 35 gausses 

Maxi.um Circvit Valuas: 
Grid-No.l-Circuit Resistance 1.5 max. megohms 

CATHODE-DRIVE- SERVICE 
UnLess otherwise specified. voltage values are positive 

with respect to Krid NO.1 

Maximum Ratings, DesiKn-Center Values: 

ULTORe-TO-GRID-No.l VOLTAGE •.• 
GRID-No.4-TO-GRID-No.l VOLTAGE: 

Positive value •.• 
Negative value" ••••••• 

GRID-No.2-TO-GRID-No.l VOLTAGE 
GRID-No.2-TQ-CATHODE VOLTAGE. 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value .•..• 
Negative bias value •..•. 
Negat 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. volts 

1000 max. volts 
500 max. volts 
625 max. volts 
500 max. volts 

125 max. volts 
a max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

• The ·ultor- in a cathode-:ooay tube is the electrode to which is appl ied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In.the 21AlP~-A. the ultor function is performed 
by grid No.5. Since grid No.5. grid NO.). and collector are connected 
together within the 21AlPq.-A. they are collectively referred to simply 
as ·ultor- for convenience in present ing 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.1 and the 
other electrodes . 

.. , •• ,§: See next page. .... Indicates a Change. 
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~ 
2IALP4-A 

KINESCOPE 

Equlplent Design Ranges: 

"ith ""Y ulto,.-to-,rid-Ifo.l 1I01t",. IE.,'l) bet., .. " 
14000' ""d 18000 1I01ts 

""d ,,.id-No.2-to-,,.id-No.l 1I01t",. IE.2'1) b.t .... " 

Grid-No.4-to-Crid-No.l Voltage 
for Focus with Ultor 
Current of 100 ~mp •••• 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster. • • • • 

Cathode-to-Crid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negat ive) 
Grid-No.4 Current •••• 
Grid-No.2 Current •••• 

- lon-Trap Ma2net Current 
(Average) ' •••••• 

_ Minimum Field Strength of PM 
lon-Trap Magnet§ • • • • • 

Field Strength of Adjustable 
Centering Magnet ••••• 

Exa.ples of Use of Design Ranges: 

Ifith ultor-to-,rid-No.l 
1I01t",. of 

""d ,rid-No.2-to-,,.id-No.l 
1I01tOl,. of 

Gr id-No.4-to-Grid-No.l Voltage 
for Focus with Ultor 
Current of 100 ~mp. • • • 

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 negat i ve) 
Minimum Field Strength of 

PM lon-Trap Magnet •••• 

Maximum Circuit Values: 

Grid-No.l-Circui't Resistance 

_, ••. §: See next page. 

220 ""d 620 1I0lts 

0,; to 2.6S of EC591 volts 

8.5S to 19.4S of EC291 volts 

8.5S to 19.4S of EC291 volts 
-25 to +25 ~mp 

-15 to +15 ~mp 

~EC591 
16000 x 30 

rna 

EC5g1 
16000 x 33 

gausses 

a to 8 gausses 

16000 18000 1I0lts 

300 400 1I0Lts 

a to 415 a to 470 volts 

25 to 58 34 to 78 volts 

25 to 58 34 to 78 volts 

33 35 gausses 

1.5 max. megohms 

~ Indicates a change. 
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~ 
2IALP4-A 

KINESCOPE 

/I ~r ~~~~~~::r rd~N~:: i;~l\i~gne.deCr;agSeenewr~tt. dteh~reu~~~~g v~\ i~~ev~~ t~v~o~~ 
to-grid-No.1 voltage Should not be less than 1110000 volts. 

For JETEC lon-Trat Magnet No.111. or equivalent, located with the 

~~~~ 1~~! gerdj9de N~~ 2 ~~dP~~faf~:Cteos gli~~a~~~ i~~:r b; r;hP::ssb.etween grid 

§ For specimen PM ion-trap magnet, such as Heppner Model NO.EIl,7. or 
equivalent, located in optimum position and rotated to give maximum 

~~~9~~~e~~'ren~~rh BOP \V~en :~Uiig~~r~a~P~~~~:\; ~~·ou\~e bteOl:Jda:Jet~ar~: 
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 8 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 

<It front of this Section 
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2IALP4-A 

KINESCOPE 

MOLD - MATCH LINE 

SPLICE LINE 

SEE NOTE 6 TUBE 

DETAIL OF PANEL 

MGTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AX IS AND ULTOR TERMI­
NAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXISI 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No.6. 

MGTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LI NE GAUGE J ETEC No. I 16 I SHOWN AT FRONT OF TH I S 
SECTION I 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. 

MGTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DL Y 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" . 

• MGTE _: 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. 

MGTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

MGTE 8: BULGE AT SPLICE-LINE 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 WI LL NOT PROTRUDE MORE THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 

NOV. 1, 1955 
TUBE DIVISION 

CE-8342R2C 
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2IALP4-A .., 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
Eof_=6.3VOLTS Eof=6.3 VOLTS 
UL.TO~ VOLTS ='OUUU ULTOR VOLTS=16000 
~AT POSITIVE GRID N21 BIASED NEGATIVE 

TO GRID N21 WITH RESPECT TO CATHODE 
FOCUSED RASTER TO GIVE FOCUSED RASTER 

RASTER· reCUSED AT AVERAGE 
CUTOFF 

RASTER reCUSED AT AVERAGE 
, BRISlHTNESS BRIGHTNESS 

IRASTER SIZE=le'.131-i RASTER SIZE = Ie". 13 \Ii' 

CAT HODE DRIVE 
GRID DRIVE 

II :t;J :::;, , 

, 

5 

Ir , 
. : 

10 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

AUG. 24,1955 TUIE DIVISION 92CL-8771 
MOIO COIPOIATION OF AMfilCA, WilSON, NEW JIISEY 
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2IALP4-A 

AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 
Ef' = 6.3 VOLTS 

CATHODE-DRIVE SERVICE 
E4' = 6.3 VOLTS 
ULTOR-TO-GRID-Nal VOLTS= 

14000 TO 18000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nal TO GIVE 
, FOCUSED RASTER CUTOFF 

ULTOR VOLTS = 14000 TO 18000 
GRID Nal BIASED NEGATIVE WITH 

CII ... 
II: ... 
Q. 

~ 
< 
oJ 
oJ 

~ 

II: 
0 

~ 
::l 

3. 

2.5 

2. 

1.5 

1.0 

O. 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

CATHODE DRIVE 
GRID DRIVE 

0 
0 

~ 

0' 

o 

" 

(t' 

If) 

1/ 

o ~ ~ ~ ~ 
VIDEO SIGNAL VOLTS FROM RASTER CUTOrr 

MAY 24,1955 TU8E DIVISION 92CM - 8625 
IADfO COII'OIAnoN Of AMBICA, HAIIIIION, NEW JRSIT 
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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 voltaft ratinf of 20000 vol ts and has ULTOR CUR­
RENT vs DRIVE curves as shown on the back of this sheet. 

2-56 lUBE DIVISION 
DATA 
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~ 
2IALP4-B 

AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 
E." = 6.3 VOLTS 

CATHODE-DRIVE SERVICE 
E." = 6.3 VOLTS 
ULTOR-TO-GRID-Na I VOLTS= 

12000 TO 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Na I TO GIVE 
FOCUSE:D RASTER CUTOFF 

ULTOR VOLTS = 12000 TO 16000 
GRID Na I BIASED NE:GATIVE WITH 

1/1 
o.J 
a: 
o.J 
0.. 
li 
0( 

::i 
::! 
li 
a: 
0 

~ 
:;) 

3.0 

2.5 

2.0 

I.!> 

1.0 

O.!> 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

IIII LI 

CATHODE DRIVE 
GRID DRIVE 

8 I-.l:: 

~ 
'I 

~ 

o 

" 

Q; 

!II 

fI) , 

o ~ ~ ~ ~ 

VIDE:O SIGNAL VOLTS FROM RASTER CUTOFF 

TUBE DIVISION 92CM-890!> 
1A010 COIPO.ATlON Of AMEIICA. HA"ISON, NfW JERSEY 
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2IAMP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 
MAGNET I C FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. • • • • • • • 6.3 
Current. • • • • • • •• 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes •• 
Cathode to all other electrodes ••• 
External conductive coating to ultor-. 

Faceplate, Spherical ••••••• 
Light transmission (Approx.) •• 

Phosphor (For Curves, see front of this Section). 

Fl uo rescence • • 
Phosphorescence. 

Pers i stence. • 
Focusing Method •• 
Deflection Method •••••• 
Deflection Angles (Approx.): 

Diagonal • 
Hori zontal •• 

ac Or dc volts 
• amp 

6 IJP-f 
5 IJP-f 

{750 max. IJP-f 
500 mi n. IJP-f 

Fi ltergl ass 
75% 

P4-Sul fide Type 
AlulT'inized 

White 
Whi te 
Short 

Magnetic 
Magnetic 

Vertical ••• 
lon-Trap Gun •• 
Tube Dimensions: 

.. .................. .. 

900 

850 

68° 
• Requires External Single-Field Magnet 

Overall length 
Greatest width. 
Greatest height. 
Diagonal ••••••••• 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height. 
Diagonal •••• 
Projected area. 

•• 20" 
20--114" 
16-3/8" 
21-3/8" 

± 3/8" 
± 1/8" 
± 1/8" 
± 118" 

19-1/8" 
15" 

20-1/4" 
255 sq. in. 

• •• 24 1 bs Weight (Approx.) • 
Mounting Position. 
Cap. • • • • • • • Re~e;s~d'~ail'C~vit; 

• •••• , Any 
(JETEC No.Jl-21) 
• •• Jl71 (900 ) 

(JETEC No. 85-57) 
Bul b • • • • • • • • ••••••• 
Base ••••••• Small-Shell Duodecal 5-Pin 

Basing Designation for BOTTOM VIEW • • • •• 12N 
Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pi n 12 - Heater 

Cap - Ul tor 
(Grid No.3, 
Coli ector) 

C - External 
Conduct i ve 
Coating 

• The "ultor" i'n a cathode-ray lube is the electrode to which is applied 
the hi~hest dcvoltage for accelerating the electrons in the Deam prior 
to its deflection. In the 21AMPII-A, the ultor function is performed by 
grid No.3. since grid No.)aMCollector are connected together within 
the 21AMPlI.-A, they are collect ively referred to simply as "ultor· for 
conven ience in present i ng data ana curves. 

NOV. 1, 1955 TUBE DIVISION 
TENTATIVE DATA 1 
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2IAMP4-A 

KINESCOPE 

GRID-DRIVE· SERVICE 
Unless otherwise specified. voltafe values are positive 

with respect to cathode 

Maximum Ratingl, Desifn-Center VaLues: 

ULTOR VOLT AGE • • • • 18000 max. vo I ts 
GRID-No.2 VOLTAGE. • 500 max. volts 
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 

Equ i pment Des i gn Ranges: 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With any uLtor voLtafe· 1Ec.3.kJ between 14000' and 18000 voLts 
and trid-No.2 voLtat. r~c2kJ b.tw.en 200 and 500 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster. • • • •• -9.3% to -24% of EC2k 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No.2 Current ••••• 

Focus i ng-Co i I Current {DC) o. 

lon-Trap Ma~net Current 
(Average) ••••••• 

Minimum Field Strength of 
PM Ion-Trap Magnet§ • • 

Field Strength of Adjustable 
Centering Magnet •••• 

9.3% to 24% of EC2k 
-15 to +15 

r.yEC3k x 108] ± 20% L 16000 

~EC3k 
16000 x 30 

~ 
16000 x 33 

o to 8 

fxamples of Use of Delign Ranges: 
With uLtor voLtate of 

and trid-No.2 voLtafe of 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster. • • • 

·,0. *. Ii: See next page. 

16000 18000 

300 400 

-28to-72 -37to-96 

volts 

volts 
!'<Imp 

rna 

rna 

gausses 

gausses 

voLts 

voLts 

volts 

NOV. 1. 1955 
1\IIE DIVISION 
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2IAMP4-A 

KINESCOPE 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Bl ack Level): 
White-level value 

(Peak positive) 
Focusing-Coil Current (DC). 
Minimum Field Strength of 

PM lon-Trap Magnet 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

28 to 72 
108 ± 20% 

33 

CATHODE-DRIVE- SERVICE 

37 to 96 volts 
115 ± 20% rna 

35 gausses 

1. 5 max. megohms 

UnLess otherwise specified. voltaee values are positive 
with respect to erid 

Maximum Ratings, Desifn-Center Values: 

ULTOR-TO-GRI O-No. 1 VOLTAGE 
GRIO-No.2-TO-GRID-No.l VOLTAGE 
GRID-No.2-TO-CATHODE VOLTAGE 
CATHODE-TO-GRI D-No. 1 VOLTAGE: 

Positive bias value ••• 
Negative bias value •••• 
Negative peak value ..•• 

PEAK HEATER-CATHODE VOLTAGE: 

NO.1 

Heater negative with respect to cathode: 
During equipment wann-up period 

not exceeding 15 seconds 
After equipment wann-up period 

Heater positive with respect to cathode 

Equipment Design Ranges: 

18000 max. 
625 max. 
500 max. 

125 max. 
0 max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

li'ith any ultor-to-frid-No.l voltafe IEcqfl! betw.en 
147)oo~ and 18000 volts 

and rrid-No.2-to-frid-No.l voltafe IEc2fl! 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 negat ive) 

220 and 620 volts 

8.5% to 19.4% of Ec291 volts 

8.5% to 19.4% of EC291 volts 

• s:~~~~e t ~~ i~:t hiosdet hpeot~n~i~~ i ~~ t ~O~~!~~gr ~~ ;;ji;hNOt,h1e a"n~d~~e s ~~~:~ 
el eet rodes. 

* Brill iance and definition decrease with decreasing ultor volta,e or 

~~~~i~~~ l d;~~i!9~O!~~~fd nlont g~~ef:~s tthea~l i~bo~O~~f~~. or the u tor-

0, *.,§: See next page. 
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2IAMP4-A 

KINESCOPE 

Grid-No.2 Current •• 

Focusing-Coil Current (DC)O 

lon-Trap Ma2net Current 
(Average) ••••••• 

Minimum Field Strength of 
PM lon-Trap Magnet§ •• 

Field Strength of Adjustable 
Centering Magnet •••• 

Examples of Use of Design Ranges: 
rith uLto,.-to-g,.id-No .. l 

voLtoge 0' 
ond g,.id-No.2-tO-g,.id-No.l 

voLtoge 0' 
Cathode-to-Grid-No.l Voltage 

for Visual Extinction 
of Focused Raster • • • • 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(BI ack Level): 
White-level value 

(Peak neg at i vel 
Focusing-Coil Current (DC). 
Minimum Field Strength of 

PM lon-Trap Magnet •••• 

MaxiMUM Circuit Values: 
Grid-No.l-Circuit Resistance. 

-15 to +15 

[vi ~~6;6 x 10~ ± 20% 

\/-C391 x 30 
16000 

VEC391 
16000 x 33 

o to 8 

160.0 0 18000 

400 

gausses 

gausses 

voLts 

voLts 

25 to 58 34 to 78 vol ts 

25 to 58 
108:1: 20% 

33 

34 to 78 vol ts 
115 ± 20% rna 

35 gausses 

1. 5 max. megohms 

o For specimen focusing coil similar to JETEC FocLising coil No.109 posi-

; i f~~ge:i/r~:k~':~e~g:a[? n; i (~:~O~.:;~t~~(JtnZu~tr!:). 1 i ~~e Of n~f ~a~:~ 
current is for condition with sharp focus at center of picture area 

:~~d~g:D~ n~idgh~riigdhiNb'r' 9~~~~~~e o~n~o v ;g~f:ls~~~:~t ;o~et:S9uer~d~~S~~d I ~ 
dian Head Test Pattern set for a 19-1/8- x 15- picture size • 

•• For JETEC lon-Trap Magnet NO. 117. or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid NO.1 
and grid NO.2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet, such as Heppner Model NO.E431, or 
equivalent, located in optimum position and rotated to give maximum 
b rightness. For a given equ i pment appl i cat i on, the tol erance range for 

~~~ uSet.renl~: ~~)(i~~mPMsti~e~gt[~p01ay~,~ ~~OgU~:t b:h:~1~d n~~ ~h)(ec:~~i~~: 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing ade~uate adjustment to 
permit satisfactory performance withOut loss of highl ight brightness. 

For X-ray shielding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

ot ,,.ont of this Section 
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KINESCOPE 

DIMENSIONAL OUTLINE 
for Type 2IAMP~-A is the same as that shown for Type 
2IALP~-A. except that the 2IAMP~-A has a Small-Shell 

Duodecal 5-Pin Base 

CURVES 
for Type 2IAMP~-A are the same as those shown for 

Type 2IALP~-A 

NOV. 1, 1955 
lWE DIVISION 

TENTATIVE DATA 3 
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21AP4 

KINESCOPE 
RECTANGULAR METAL-SHELL TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

Genera I: 

Heater, for Unipotential Cathode: 
Vol tage. • • • • • •• 6.3 ac or de volts 
Current. • • • • • •• 0.6 amp 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other El ectrodes. 6 !lIJ.f 
Cathode to All Other El ectrodes. • • • 5 I4'f 

Faceplate (With about 66% light transmission I Frosted Filterglass 
Phosphor (For Curves, see front of this Section). No.4-Sulfide Type 

Fl uo rescence and Phospho rescence Wh i te 
Pers i stence of Phosphorescence Short 

Focus i ng Method. . • . • • • Magnet i c 
Deflection Method. . . • • • Magnetic 
Deflection Angles (Approx.): 

Diagonal • • • • • • 700 

Hori zontal . . • . . 660 

Vert i cal • . • • • • • • • • • • • • • • • • . . •• SOo 
lon-Trap Gun .•..• Requires External, Single-Field Magnet 
Maximum Overall Length. • • • • 22-5/16" 
Greatest Diagonal of Tube at Lip 20-3/4" ± 114" 
Greatest Width of Tube at Lip. 19-23/32" ± 1/8" 
Greatest Height of Tube at Lip 15-5/16" ± 1/8" 
Screen Si ze. • • • • • . • • • 18-3/8" x 1~15/16" 
Mounting Position. • • • • • • • ••.•• Any 
Ultore Terminal. . • . • • • • Metal-Shell Lip 
Base. • • • •• Small-Shell Duodecal 5-Pi n (JE.TEC No. B5-57) 

BOTTOM VIEW 

Pin I-Heater 

Pin 2-Grid No.1 

Pin lO-Grid No.2 

Pi n 11 - Cathode G' 
I 

H 

Maximum Ratings, Design-Center 

ULTORe VOLTAGE •.•• 
GRID-No.2 VOLTAGE ..• 
GRI D-No.l VOLTAGE: 

Negative bias v~lue. 
Positive bias value. 
Positive peaK value. 

H 

Values: 

Pi n 12 - Heater 

Metal - Shell Lip­

Grid No.3. 

Co 11 ector 

18000 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

• In the 2lAPij, grid NO.,. which has the ultor· function, and collector 
are connected togetner wi thin the tube and are conveniently referred 
to collectively as "ultor". The "ultor" in a cathode-ray tube is the 
electrode, orthe elcctrodeinconibination with one or more additional 
electrodes connected within the tube to it, to .... hich is applied the 
highest de voltage for accelerating the electrons in the beam prior 
to its deflection. 

MAY 1, 1951 TUIE DEPARTMENT TENTATIVE DATA 1 
RADIO COIN)IATION O' AMERICA. HAIlISON, NEW JERSEY 
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21AP4 

KINESCOPE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment wanm-up period 
not exceeding 15 seconds ••••• 

After equipment wanm-up period •••• 
Heater positive with respect to cathode. 

Typical Operation: 

Ultor Voltage" • 14000 
Grid-No.2 Voltage. 300 
Grid-No.1 Voltage for Visual 

Ext~nction of Undeflected 
Focused Spot • • • • • • -33 to-77 

Focusing-Coil Current (DCIOO 104 :1:6% 
Field Strength of Single-

Field lOri-Trap Magnet. 45 
lon-Trap Magnet Current 

(DC. approx. I ••• 90 
Field Strength of Adjustable 

Centering Magnet. o toB 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

410 max. 
180 max. 
180 max. 

16000 
300 

-33 to-77 
110 :1:6% 

50 

o toB 

1.5 max • 

volts 
volts 
volts 

volts 
vol ts 

volts 
rna 

gausses 

ma 

gausses 

megohms 

• • rilliance and definition decrease with decreasing ultor voltage. In 
general. the ultor voltage should not be less than 11'000 Yolts. 

~ . 
;g~i :r:;~::e:i tfhO~Ui~1 ~\p C~~~a~~m ~l ~~s~~p.~ E:t;e::C:n~i ~gen;~irl1'~e l~l 

r~Ji~:leJ c~~~~~: ifsr~~r Rc~fnc:.~~1~~ ;:r~ C(::beinoe~t~~~t~!~~i~pJs' YO'~~ 
age and video-signal voltage adjusted to produce a highl ight bright­
~:~~~:;08/0~et;~:~b::t:cOr~:n~8-'/8· )( 1:3-15/16- picture area sharply 

, For specimen ion-trap maqnet similar to JETEC lon-Trap Magnet NO.l11 
located In optimum position and rotated to give maximum brightness. 

MAY 1. 1951 TUIE DEPARTMENT 
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KINESCOPE 

OPERATI NG NOTES 

X-R4Y W4rnint. When operated at ultor voltages up to 16 
kilovolts, the 21AP4 does not produce any harmful x-ray 
radiation. However, because the rating of the tube permits 
operation at voltages as high as 19.8 ki lovolts labsolute 
value), shielding of the 21AP4 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-tr4p m4tnet 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 lUBE DEPARTMENT TENTATIVE DATA 2 
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KINESCOPE 

SEE 
NOTE ~ 

,!>"--,) 

13!(, 

:~------~~~~y-~~~ 
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KINESCOPE 

1------- 22 ~6 MAX.·-~---_", 
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21AP4 

KINESCOPE 

MOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.1 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. 

ROTE 2: SOCKET FOR TH I S BASE SHOULD NOT BE R IG 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 ~-1I4". 

MOTE 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. 

MOTE~: 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°. 

MOTE 6: SUPPORT TUBE INLIP REGION ONLY AT CORNERS WITHIN 
THIS SPACE. 

MOTE 8: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 
MUST BE WITHIN THIS SPACE. 

MAY 1. 1951 
TIllE DEPARTMENT CE-7649C 

lADIO COIPOIATION Of AMEIICA, HAlllSON, NEW JI!ISIY 
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21AP4 

AVERAGE GRID- DRIVE CHARACTERISTICS 
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MAY 18.1051 1UIE DEPARTMENT 
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21AP4 

AVERAGE GRID - DRIVE CHARACTERISTICS 

E~ = 6.3 VOLTS 

ULTOR (GRID- NI3 AND COLLECTOR) 
VOLTS = 14000 TO 18000 
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MAY II, 1951 TUllE DEPARTMENT 92CM - 7652 
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@ 
21ATP4 

KINESCOPE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

The 21ATP4 .. the same as the 21ALP4-A except for the fo! lowln!! 
'Items: 

Direct Interelectrode Capacitances: 
External conductive coating to ultor 

NOV. 1, 1955 
1UIE DIVISION 

{1500 max. 
1200 min. 

IADIO corPOtATlON Of AMlIlCA. MAlliSON, NEW JEISEY 

DATA 



~ 
2IAVP4/2IAUP4 

KINESCOPE 

RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • • •• 6.3 

I Current......... 0.6 ± 10% 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes •• 
Cathode to all other electrodes ••• 
External conductive coating to ultore 

.ac or dc volts 
amp 

6 !JI.Lf 

5 !JI.Lf 

{1500 max. !JI.Lf 

1200 mi n. !JI.Lf 

Faceplate. Spherical •••••••••• 
Light transmission (Approx.) ••••• 

Phosphor (For Curves, see front of this section). 

• •• Filterglass 
• •••••• 71% 
• P4-Su 1 fide Type 

Fl uorescence •• 
Phosphorescence 

Persistence. 
Focusing Method. 
Deflection Method ••••• 
Deflection Angles (Approx.): 

Di agona 1. • . . 
Hori zontal ••• 
Vert i cal. • • • ............ 

lon-Trap Gun ••• 
ube Dimensions: 

Requires External 

Overall 1 ength. 
Greatest wi dth. 
Greatest height 
Diagonal ••••••••• 

Screen Dimensions (Minimum): 

• ••• Whi te 
• ••• White 
• • • • Short 
El ect rostat i c 

• Magnet i c 

• •••• 720 

• • • • • 670 

• ••••••• 530 

Single-Field Magnet 

23-1132" 
20-1/4" 
16-3/8" 
21-3/8" 

± 3/8" 
± 1/8" 
± 1/8" 
± 1/8" 

Greatest wi dth. 19-118" 
Greatest height •• 15" 
Diagonal. • • • 20-114" 
Projected area. 255 sq. in. 

eight (Approx.). 24 lbs 
ounting Position ••••• • ••••••••• Any 

Cap. • • • • • • • Recessed Small Cavi ty (JETEC No.Jl-21) 
Bu 1 b. • • • • • • • • • • • • • • • • • • •• J 171 (720 ) 

Base ••••••• Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 
Basing Designation for BOTTOM VIEW •• 12L 

Pi n 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

.: See next page. 

NOV. 1, 1955 
TUIE DIVISION 

Cap - Ultor 
(Grid No.3. 
Grid No.5. 
ColI ector) 

C - External 
Conduct ive 
Coating 

TENTATIVE DATA 1 
IADIO COt~.ATION Of AMEtICA, HAUl SON, NEW JUSEY 



~ 
21AVP4 

KINESCOPE 

GRID-DRIVE· SERVICE 
Unless othef'llJise specified, voltage vaLues a.re .Positive 

with respect to cathode 

Maximum Ratings, Desifn-Center Values: 

ULTO~ VOLTAGE •• 
GRID-No.4 VOLTAGE: 

Positive value. 
Negat ive val ue*. 

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: 

18000 max. volts 

1000 max. volts 
500 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With any ultor voltafe (Ec~k) between 14000. and 18000 volts 
and frid-No.2 voltafe (EC2k) betwe.n 200 and 500 volts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 I'M'P • 

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) 

Gri d-No.4 Current. 
Grid-No.2 Current. 

lon-Trap Ma~net Current 
(Average) * ••••• 

Minimum Field Strength of 
PM lon-Trap Magnet§ •• 

Field Strength of Adjustable 
Centering Magnet •••••• 

•. *,', •• ,§: See next page. 

-0.4% to +2.2% of EC5k 

9.3% to 24% of EC2k 
-25 to +25 
-15 to +15 

EC5k 
16000 x 30 

.fEC5k 
IJ i6000 x 33 

o to8 

volts 

volts 

volts 
I'M'P 
I'M'P 

ma 

gausses 

gausses 

NOV. 1. 1955 
tulE DIVISION 

TENTATIVE DATA 1 

IADIO mll'OU.TlON Of AMllle ... , MAlliSON. NEW JI!lSEV 
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~ 
21AVP4 

KINESCOPE 

Examples of Use of Design Ranges: 

~ith ultor voltage of 

and grid-No.2 voltage of 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~p 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster ••• 

~rid-No.l Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
~inimum Field Strength of 

PM lon-Trap Magnet ••• 

~aximum Circuit Values: 

Grid-No.l-Circuit Resistance. 

16000 

3 00 

-65 to +350 

-28 to -72 

28 to 72 

33 

CATHODE-DRIVE- SERVICE 

18000 

4 00 

-75 to +400 

-37 to -96 

37 to 96 

35 

1.5 max. 

volts 

volts 

volts 

volts 

volts 

gausses 

megohms 

Unless otherWlse specified, voltage values a.re positive 
w,th respect to grid 

Maximum Ratings, Design-Center Values: 

ULTO~-TO-GRIO-No.l VOLTAGE •• 
GRID-No.4-TO-GRID-No.l VOLTAGE: 

Posi t ive val ue •••.•••• 
Negative value' ••••••• 

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: 

NO.1 

Heater negat ive wi th 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. 

1000 max. 
500 max. 
625 max. 
500 max. 

125 max. 
0 max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

• The ·ultor ft in a cathode-ray tube is the electrode to which is appl ied 
the highest de voltage for accelerating the electrons inthe 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 collector are connected to­
gether within the 21AIJPII.. they are collectively referred to simply as 
·ul tor· for conven i ence in present i ng data and curves. 

This value has been specified to take careof the condition where an BC 
voltage is provided for dynamic focusing. 

• Cathode drive isthe operating condition inwhichthe'video signal varies 
the cathode potential with respect togrid No.1 andtheother electrodes. 

i, ** ,9: See next page. 

NOV. 1. 1955 
TUBE DIVISION 

TENTATIVE DATA 2 
lADtO COJroJATION Of AMEilCA. HAUl SON. NEW JElSEY 



~ 
21AVP4 

KINESCOPE 

Equipment Design Range.: 

rith any uLtor-to-trid-No., voLtat. IEcst,) betwe.n 
'4000' and ,8000 voLt. 

and trid-No.2-to-trid-No., voLtat. IEc2f ,) b.tw •• n 
220 and 620 voLt. 

~rid-No.4-to-Grid-No.l Voltage 
for Focus with Ultor 
Current of 100 pamp •••• 

athode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster. • • • • 

athode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 

8.5% to 19.4% of EC291 

White-level value 
(Peak negative) 

~:id-No.4 Current ••• 
urid-No.2 Current ••• 

8.5% to 19.4% of EC291 
-25 to +25 

lon-Trap Mainet Current 
(Average) •••••• 

Minimum Field Strength of 
PM lon-Trap Magnet§ •• 

Field Strength of Adjustable 
Centering Magnet •••• 

Example. of Use of Design Range.: 

rith uLtor-to-trid-No., 
voL tat. of 

and trid-No.2-to-trid-No., 
voL tat. of 

~rid-No.4-to Grid-No.1 Voltage 
for Focus with Ultor 

-15 to +15 

~EC591 
16000 x 30 

~EC591 
16000 x 33 

a to 8 

,6000 ,8000 

400 

volts 

volts 

volts 
pamp 
pamp 

rna 

gausses 

gausses 

voLts 

voLts 

Cu rrent of 100 pamp'. • • • 
Cathode-to-Grid-No.l Voltage 

for Visual Extinction 

a to 415 a to 470 volts 

of Focused Raster • • • • • 
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Bl ack Level): 

White-level value 
(Peak negative) 

Minimum Field Strength of 
PM lon-Trap Magnet ••••• 

Maximum Circuit Values: 

25 to 58 

25 to 58 

33 

urid-No.l-Circuit Resistance ••••••• 

" ••. §: See next page. 

NOV. 1. 1955 
lUIE DIVISION 

34 to 78 volts 

34 to 78 volts 

35 gausses 

1.5 max. megohms 

TENTATIVE DATA 2 
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21AVP4 

KINESCOPE 

, Brill iance and definition decrease with decreasing ullor voltage or 
ultor-to-grid-No.l voltage. In general, the ultor volta~e or ullor-to­
g rid-No.1 vol lage shaul Cl not be 1 ess than 111000 vol t s. 

** For JETEC lon-Trap Magnet NO.117, or equivalent, located with tne 
trail ing edge of the pole pieces located over the gap Detween grid 
NO.1 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 appl ieat ion, the tolerance range For 

~~~ u~t.ren(;: ~!)(' ~~mP~t iroer:;-9Y~P o~a~~~; ;~~Unl:t b;hg~~gCl n~~ ~~~emeICln i~~: 
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 high1 ight brightness. 

For X-ray shteldine consideratlons, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Sect.on 

NOV, 1. 1955 
TUIE DIVISION 

TENTATIVE DATA 3 
1A010 CORPOIATION Of AMElICA. HAIIISON. NEW JEISEY 
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21AVP4 

KINESCOPE 

" I II 

2*~ r---

SMALL-SHELL DUODECAL 
6-PIN BASE (NOTE 3) 

JETEC NI B6-63 ...:...---ot..l.J 

NOV. 1. 1955 
TUIE DIVISION 

ULTOR 
RECESSED SMALL 

CAVITV CAP 
.JETEe N2JI-21 

(NOTE 1) 

REFERENCE LINE 

CE-8604A 

IADIO COlrotATION Of MlUICA. HAIiISON, NEW JU$lY 
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21AVP4 

KINESCOPE 

92CL-6604 

NOV. 1, 1955 
TUIE DIVISION CE-8604B 

1"'010 COII'OtAT'ON OF AMUICA, HAtiISOH. NEW JURY 
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21AVP4 

KINESCOPE 

R~TE 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 IMEASURED ABOUT THE TUBE AXISI 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No.6. 

ROTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 ISHOWN AT FRONT OF THIS 
SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

ROTE 3: SOCKET FORTHIS 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 3". 

ROTE ,: THE DRAWING SHOWSTHEMINIMUM 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. 

ROTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

ROTE I: BULGE AT SPL ICE-L I NE SEAL MAY I NCREASE THE INDICATED 
MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT BY 
NOT MORE THAN 118", BUT AT ANY POI NT AROUND THE SEAL, THE 
BULGE WI LL NOT PROTRUDE MORE THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 

NOV. 1, 1955 
TUBE DIVISION 

CE-8604C 
IADIO CO_POtATION Of AMI.ICA, HAIIISON, NEW JEIHY 



2~t ~ 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

E4' = 6.3 VOLTS 

ULTOR-TO-GRID-N"IVOLTS= 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N"I TO GIVE 
reCUSED RASTER CUTOFF 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE = 18 "x 13 Y2 " 

GRID-DRIVE SERVICE 

E4' = 6.3 VOLTS 

ULTOR VOLTS = 16000 

GRIO N"I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER F"OCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE = 18 "x 131/2" 

CATHODE DRIVE 
GRID DRIVE 

~. 
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o 20 40 80 
VIDEO SIGNAL VOLTS F"ROM RASTER CUTOF"F" 

AUG. 28,1955 TUBE DIVISION 92CM-8773 
IADIO COIfOIATION Of AMElItA. MAlliSON, NEW JUKY 
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21AVP4 

AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 
E f' = &.3 VOLTS 

CATHODE-DRIVE SERVICE 
Ef' = &.3 VOLTS 
ULTOR-TO-GRID-NAI VOLTS= 

14000 TO 18000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID NAI TO GIVE 
F"OCUSED RASTER CUTOF"f 

ULTOR VOLTS = 14000 TO 18000 
GRID NA I BIASED NEGATIVE WITH 

I/) ... 
a: ... 
Q. 

:J 
« 
.J 
.J 

~ 
a: 
0 

~ 
::;) 

3. 

2.5 

2.0 

1.5 

1.0 

0.5 

RESPECT TO CATHODE TO GIVE 
F"OCUSED RASTER CUTOF"F" 

CATHODE DRIVE 
GRID DRIVE 

0 0 
0 

~ 

0 

o 

1/ 

Q:" 

II) 

1/ 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS F"ROM RASTER CUTOfF" 

NOV.2,1955 TUBE DIVISION 92CM -8839 
lAOlO COIPOlATIOH Of AMEI.CA, HAlIISON, NEW jftSn 
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2IAVP4-A/2IAUP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

The 2,AVP4-A/2,AIJP4-A is the sa .. e as the 2,AVP4/2,AIJP4 except 
for the followinf item: 

Phosphor (For Curves, see front of this section) P4--Sulfide Type 
Aluminized 

CURVES 

for Type 2IAV~-A/2IAUPII-A are the same as those 
shown for Type 2IALPII-A 

NOV. 1, 1955 
TUBE DIVISION 

IADIO CORPOIATION OF AMElICA, HAUISON. HEW JUSfY 

DATA 
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21AWP4 

KINESCOPE 

RECTANGULAR GLASS TYPE 
MAGNET I C FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • • •• 6.3 
Current. • • • • • • •• 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes •• 
Cathode to all other electrodes ••• 
External conductive coating to ultore 

Faceplate. Spherical •••••••••• 
Light transmission (Approx.) ••••• 

Phosphor {For Curves, see front of this Section) .. 

Fluorescence •• 
Phosphorescence 

Pers i stence • 
Focusing Method. 
eflection Method ••••• 
eflection Angles (Approx.): 

Di agonal. ••• 
Hori zontal ••• 

ac or dc volts 
amp 

6 ~f 

5 !JP.f 

{1500 max. !JP.f 
1200 min. !JP.f 

• •• Filterglass 
• •••••• 71% 
• P4--Sulfide Type 

Aluminized 
White 

• • White 
• • Short 
Magnetic 
Magnetic 

• •• 720 

• •• 670 

Vert i cal. • • • 
lon-Trap Gun ••• 
Tube Dimensions: 

........... •••••••• 530 

Overall length. 
Greatest width. 
Greatest height 

Requires External 

Diagonal ••••••••• 
creen Dimensions (Minimum): 

Single-Field Magnet 

23-1132" 
20-114" 
16-3/8" 
21-3/8" 

± 3,8" 
± 1/8" 
± 118" 
± 118" 

Greatest width • 19-1/8" 
Greatest he i ght ••• 15" 
Di agona 1. . . • . 20-114" 
Projected area 255 sq. in. 

eight (Approx.) • 24 lbs 
Mount i ng Pos i t i on. •••••••••••••••••• Any 
Cap. • • • • • •• • Recessed Small Cavity (JETEC No.Jl-21) 
Bulb •••••••••••••••••••••• J171 (720 ) 

Base •••••• Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 
Basing Designation for BOTTOM VIEW ••••••••• 12N 

Pi n 1 - Heater Cap - Ul tor 
Pin 2 - Grid No.1 (Grid No.3. 
Pin 10 - Grid No.2 Collector) 
Pi n 11 - Cathode C - External 
Pin 12 - Heater Conductive 

Coating 

• The "ultor" in a cathode-ray tuDe is the electrode to which is applied 
the highest dcvoltage for accelerating the electrons in the Deam prior 
to its deflection. In the 21AWP4. the ultor function is performed Oy 
~rid N0.3. Since grid NO.) and collector are connected together within 

c~;Y:nljAeW:c~' j~h~~e~~~t~~~l~~:~V:~J cruer~~~~ed to simply as ·ultor" for 

NOV. 1. 1955 TUBE DIVISION 
TENTATIVE DATA 1 

."DIO COIPORATION OF AMEiICA WUIISON. NEW JEllEY 
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21AWP4 

KINESCOPE 

GRID-DRIVE· SERVICE 
Unless otherwise specified, voltaee values are positive 

~ith respect to cathode 

Maximum Ratings, Desifn-Center Valu .. : 

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: 

18000 max. 
500 max. 

125 max. 
o max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

~ith any ultor voltafe (EcSk) between 14000' and 18000 volts 
and frid-No.2 voltafe (EC2 k) between 200 and 500 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster. • • • • • -9.3% to -24% of EC2k 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No.2 Current •••••• 

Focusing-Coil Current (DC)o. 

lon-Trap Magnet Current 
(Average)"" ••••• 

Minimum Field Strength of 
PM lon-Trap Magnet§ ••• 

Field Strength of Adjustable 
Centering Magnet ••••• 

9.3% to 24% of EC2k 
-15 to +15 

[~l~t~O x 108] ± 20% 

--jEC3k x 30 
16000 

~EC3k x 33 
16000 

o to 8 

Examples of Use of Design Ranges: 

~ith ultor voltafe ot 

and frid-No.2 voltaf' ot 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster • • • 

• ,O, •• ,§; See next page. 

16000 18000 

-28 to -72 -37 to -96 

volts 

volts 
IL"mp 

ma 

ma 

gausses 

gausses 

volts 

volts 

volts 

NOV. 1, 1955 
IUIIE DIVISION 

TENTATIVE DATA 1 
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21AWP4 

KINESCOPE 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Focusing-Coil Current (DC). 
Minimum Field Strength of 

PM lon-Trap Magnet ••••• 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

28 to 72 
108 ± 20'1 

33 

CATHOOE-DRIVE- SERVICE 

37 to 96 volts 
115 ± 20'1 ma 

35 gausses 

1.5 max. megohms 

Unless otherwise specified. VOlt4tC valves are positive 
with respect to grid No.2 

Maximum Ratings, Design-Center Y4lues: 

ULTOR-TO-GRID-No.1 VOLTAGE ••• 
GRID-No.2-TO-GRID-No.1 VOLTAGE. 
GRID-No.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 

Equipment Design Ranges: 

18000 max. volts 
625 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With 4ny ultor-to-grid-No.2 volt4ge (Ec3g2 ) between 
14000. and 18000 volts 

4nd grid-No.2-to-grid-No.2 volt4ge (EC2g2 ) between 

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) 

220 4nd 620 volts 

8.5'1 to 19.4'1 of EC291 volts 

8.5'1 to 19.4'1 of EC2g1 volts 

181 cathode drive is the operatin9 condition in which the video signal 
varies the cathode potential with respect to grid No.1 and the other 
electrodes . 

• Brill iance and definition decrease with decreasing ultor voltage or 
ultor-to-grid-No.l voltage. Ingeneral. theultor voltage or the ultor­
to-grid-No.1 voltage should not be less than 1Q.OOO volts. 

O. "'''. §: See next page. 

NOV. 1, 1955 
TUBE DIVISION 

TENTATIVE DATA 2 
1AD10 COIPOIATION 0' AMlIIeA. HAIIISON, NtW JEan 



~ 
21AWP4 

KINESCOPE 

Grid-No.2 Current •• 

Focusing-Coil Current (DC)O 

lon-Trap Ma~net Current 

~
5 to +15 

EC391 
[ 16000 x 10BJ ± 20% 
'~ 

~ (Average) ••••••• 

Minimum Field Strength of 
I'M lon-Trap Magnet§ •• 

Field Strength of Adjustable 
Centering Magnet •••• 

Examples of Use of Design Ranges: 

rith ultor-to-tria-No.l 
volt"t· of 

"na tria-No. ,,-to-tria-No. 1 

volt"t· of 

athode-to-Grid-No.l Voltage 
for Visual Extinction 

'IJ~X30 

EC391 
'\ 16000 x 33 

o to 8 

16000 18000 

3 00 400 

of Focused Raster. 25 to 58 34 to 78 
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(B1 ack Level): 

Whi te-1 eve1 value 
(Peak negative) 25 to 58 34 to 7B 

Focusi ng-Co i 1 Current (DC). lOB ± 20% 115 ± 20% 
~inimum Field Strength of 

I'M lon-Trap Magnet. 33 35 

~axi.u. Circuit Value.: 

JL8mp 

ma 

ma 

gausses 

gausses 

volts 

volts 

volts 

volts 
ma 

gausses 

IUrid-No.l-Circuit Resistance ••••••• 1.5 max. megohms 

o ~r~n:ge;it~n ar~C~!; n~o;:~~ ~ i~~~~~p~o ~~~!~.ra"n"ou~~~~e~o i 1 n:o~to:i ~os!; 
, inches from Reference Line (3a. Di •• n.s'iona.1 Outline). The indica~ed 
current is for condition with sharp focus at center of picture area 

:~~d~g:b~ n:id9h~ri~~N~·r' g~~~~~~e 0;";0 v ~~~i-f~:~:~t:O~:aasguere~d1~S~~d I ~ 
dian Head Test Pattern set for a 19-1/S- x 15- picture size • 

•• For J[TEC lon-Trap Magnet "0.117, or equivalent, located wi.th the 
trailing edge of the pole pieces located overthegap Detween grlC:I No.1 
and grid No.2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet, such as Heppner Model NO.E.,7( or 
equivalent, located in optimum position and rotated to give maXlmUII! 
brightness. For a given equipment appl ication, the tolerance ranQe 

~~ ~:v u:~ re~~~h ::xl~~mP:t~:~~~agfm~~?:t m:~~~~ d ::o~~ge~o~o e~~:e:i ~~; 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adeguate adjustment to 
permit satisfactory performance without, loss of highl ight brightness. 

For X-ray shieLdin, considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

Gt front of this Section 
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KINESCOPE 

DIMENSIONAL OUTLINE 

for Type 2IAWP~ is the same as that shown for Type 
2IAVP~/2IAUP~, except that the 2IAWP~ has a Small­

Shell Duodecal 5-Pin Base 

CURVES 
for Type 2IAWP~ are the same as those shown for 

Type 2IALP~-A 

NOV. 1. 1955 
TUIE DIVISION 
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COLOR KINESCOPE 
THREE-GUN SHADOW-MASK TYPE 
MAGNETIC CONVERGENCE 

ELECTROSTATIC FOCUS 
MAGNETIC DEFLECTION 

DATA 
General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis ............ Blue, Green, Red 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage. . . . . . . .. 6.3 ac or de volts 
Current. . • . . . . .. 1.8 ....•....... amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 of any gun to all other 

elect rodes except the No.1 g rids 
of the other two guns ....... . 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes ....... . 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes .. 

Faceplate, Spherical ....... . 
Light transmission (Approx.) ... . 

Screen, on Inner Surface of Faceplate: 

7 JJ+Lf 

16 Jl.I"f 

9 JJ+Lf 
. Fi I terglass 

• •••.• 77% 

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 

blue dot, green dot, and red dot 
Spacing betweencentersofadjacentdot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width 
Height .... 
Projected area 

Focusing Method .. 
Convergence Method 
Deflection Method ..... . 
Deflection Angles (Approx.): 

Horizontal ..... . 
Vertical ...... . 

Tube Dimensions: 
Maximum overall length 
Diameter: 

At lip .... 
At fl ange. . . 

Weight (Approx.) • 
Mounting Position. 
Ul tore Terminal. . .. ..... . .. 
Base .... Small-Shell Neodiheptal 12-Pin 

-: See next page. 
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· •. 19-1/16" 
15-114" 

· 255 sq. in. 
.Electrostatic 

Magnetic 
Magnetic 

25-5/16" 

20-9/16" ± 1/8" 
• . 21-1/4" max. 
· .... 28 I bs 
· ...... Any 

. . Metal-Shell Lip 
(JETEC No.B12-131) 
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COLOR KINESCOPE 

Socket •• Alden Nos.214NMINSC (Radial leads). 
214NMINC (Axial leads). or equivalent 

Bas i ng Des i gnat i on for BOTTOM V I EW • • •• • • • •• 14W 

Pi n 1 - Heater 
Pin 2 -Grid No.1 

of Red Gun 
Pin 3-Grid No.2 

of Red Gun 
Pi n 4 - Cathode 

Pin 9 -Grids No.3 
Pin ll-Grid No.2 

of Blue Gun 
Pin 12 -Grid No.1 

of Blue Gun 
Pi n 13 - Cathode 

of Red Gun 
Pi n 5 - Cathode 

of Green Gun 
Pin 6-Grid No.1 

of Blue Gun 
Pi n 14 - Heater 
METAL-SHELL LI P: 

of Green Gun 
Pin 7 -Grid No.2 

of Green Gun 

Maximum Ratings, Desifn-Center Values: 

ULTOR--TO-CATHODE (Of each gun) VOLTAGE. 
ULTOR CURRENT. (Average. each gun) • 
GRID-No.3-TO-CATHODE (Of each gun) VOLTAGE 
GRID-No.2-TO-CATHODE VOLTAGE (Each gun). 
GRID-No.l-TO-CATHODE VOLTAGE (Each gun): 

Nepative bias value •••••••••• 
Positive bias value •••••••••• 
Pos it i ve peak value. • • • • • • • . • 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 

Durinp equipment warm-up period 
not exceeding 15 seconds •••••• 

After equipment warm-up period •••• 
Heater positive ~ith respect to cathode. 

Equipment Design Ranges: 

Ultor 
(Grid No.4. 
Grid No.5. 
Collector) 

25000 max. volts 
500·max. pamp 

6000 max. volts 
800 max. volts 

400 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

For ultor voltafe 

Grid-No.3 (Focusing 
electrode)-to-Cathode 
(Of each gun) Voltage. 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when c i rcu it des i gn 
util izes grid-No.1-
to-cathode volta~e 
(Eclk) at fixed'­
value for raster 
cutoff . • • . • • 

15.2% to 21.2% of EC4keach gun volts 

• • • • • • • • See Cutoff Desif" Chart 

* A value of average ultor current per gun higher than 500 microamperes 
will increase picture brightness but may impair resolution and Shorten 
cathode 1 ife. 

-: See next page. 

MAR. 1. 1955 
TUIE DIVISION 

TENTATIVE DATA 1 
IADIO CO.POIATION OF AMEIICA. ""'IISON, NEW JftSIY 



~ 
21AXP22 

COLOR KINESCOPE 

Grid-No.l-to-Cathode Volt­
age (Each gun) for Visual 
Extinction of Focused 
Raster when circuit de­
sign uti1 izes grid-No.2-
to-cathode voltage 
(EC2 k) at fixed value See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube. . • • • ± 21% of average of hiohest 

and lowest cutoff va j ues 
Grid-No.3 Current for ultor 

current of 800 p.amp ..•• 

Grid-No.2 Current (Each gun) 

Percentage of Total U1tor Current 
Supp1 ied by Each Gun: 

To produce 111uminant-C White 
(I.C.I. Coord i nates 
x=0.310. y=0.316): 

Red gun. .• 
Blue gun ••••• 
Green gun • • • • 

To produce White of 85000 K + 
27M.P.C.D. (I.C.I. Coordin­
ates x=0.287. y=0.316): 

Red gun . 
B1 ue gun •.• 
Green gun •••••.. 

Maximum Raster Shift in Any 
Direction from Screen CenterD. 

Maximum Compensation to be Pro­
vided by the Following Components: 

Purifying coil or maqnet • 

Converging component (Each gun): 

For static convergence-

After adjustment has bee" 
made for optimum color 
purity and dynamic 
converqence .•.•. 

-45 to +75 

-5 to +5 

47 to 67 
11 to 24 
20 to 33 

42 to 60 
12 to 27 
23 to 38 

per 
per 
per 

per 
per 
per 

p.amp 

p.amp 

cent 
cent 
cent 

cent 
cent 
cent 

inch 

Raster shi ft of 1" in any di­
rection from screen center 

Sh i ft of spot by ± 5/8" 

• 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 21AXP22, the ulter function is performed by 
grid No.". Since grid No.". grid No.5. and collector are connected to­
gether within the 21AXP22, they are collectively referred to simply as 
.ultar- for convenience in presenting data and curves. 

e centering of the raster on the screen is accompl iShed by passing direct 
current of' the required value through each pair of deflecting coils to 
compensate for raster shi ft resu' t ing from adjustments for opt imum con­
vergence and color puri ty. 

MAR. 1. 1955 TUIE DIVISION 
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COLOR KINESCOPE 

For dynamic convergencet-­

Effected by mmf of approxi­
mately parabolic waveshape 
synchronized with scanning 

Horizontal: 

Red spot and green spot 
Bl ue spot .•••.•• 

Vertical: 

Red spot and green spot 
Blue spot •.•••.• 

Blue-positioning magnet (Blue gun): 

After adjustment has been 
made for color purity 
and dynamic convergence 

Examples of Use of Design Ranges: 

For ultor voltafe of 25000 volts 

Grid-No.3 (Focusing electrode)-
to-Cathode (Of each gun) 

Shift of 114" 
Shift of 1/2"~ 

Sh i ft of 3/B" 
Sh i ft of liB" 

Sh i ft of blue 
spot by ± 1/2" 

Voltaqe • • • . • • • • . • • 3BOO to 5300 volts 

Grid-No.2-to-Cathode Voltage 
(Each gun) when circuit design 
utilizes grid-No.l-to-cathode 
voltaae of -70 volts for 
raster cutoff • • • • • • . • . 130 to 370 

Grid-No.l-to-Cathode Voltage 
(Each aun) for Visual Extinction 
of Focused Raster when circuit 
desian utilizes qrid-No.2-to-
cath~e voltage of 200 volts. . • -45 to -100 

Limiting Circuit Values: 

Hifh-Voltafe Circuits: 

volts 

volts I 

In order to minimize the possibi lity of damage to the tube 

caused by a momentary internal arc, it is recommended that the 
ultor power suPPly and the frid-No.3 power supply-be of the 
I imited-energy type with inherent regulation to I imit the ~ 

continuous short-circuit current to 50 mi Iliamperes. In 

addition, to prevent cathode damage with resultant decrease 
in tube life, the effective resistance between the ultar 
power supply output capacitor and the ultar, and the effective 
resistance between grid-No.3 power supply output capacitor 
and the grid-No.3 electrode 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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espective circuits. It is to be noted that the effectiveness 
of the resistance between the ultor power supply output 
capacitor and the uttar may be impaired if capacitance in ex­

cess of 750}J#f is introduced between the kinescope and ground 
by the mounting arrangement of the kinescope. 

In equipment utilizing a well-regulated utter power supply, 

the erid-No.3-circuit resistance should be I imited to 7.5 
megohms. 

Loo;.Voltaee Circuits: 

Grid-No.l-Circuit Resistance lEach gun) •• 1.5 max. megohms 

When the cathode of each eun is not connected directly to its 
associated heater. the grid-No.2-to-heater circuit, the grid­
No.l-to-heater circuit, and the cathode-to-heater circuit, 
should each have an impedance such that their respective 

power sources in combination wi II not supply an instantaneous 

or cont i nUOU5 short-c i rcu it current of more than 300 mi II i­

amperes tota I. Such current I imitat i on wi ~ I prevent heater 

burnout in case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater. thE 
grid-No.2-to-heater circuit, and the grid-No.l-to-heater 

circuit should have an impedance such that their respective 

power sources in combination wi 1 I not supply an instantaneous 

or continuous short-circuit current of more than 300 milli­

amperes total. Such current limitation wi 11 prevent heater 

burnout in case of a momentary internal arc within the tube. 

X-RAY WARNING 

X-ray radiation is produced by the 21AXP22 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 (I ime) in front of the faceplate, should prove 

adequate to provide protection against personal injury 

from prolonged exposure at close range when the tube is 

operated at its maximum ultor voltage rating. 

When this tube isbeing serviced outside oftheTV 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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LOCATION OF BEAM~ 
CONVERGING POLE PIECES 

LOCATION or BLUE­
POSITIONING POLE PIECES 

HORIZONTAL 
ct OF SCREEN 

BASE 
BOTTOM VIEW 

PLANE THROUGH 
t OF PIN NR2 
AND TUBE AXIS 

[ V4 
.... AX. [~, _,_,/ l~~i~I' 

I IS-"> I 

, ...j ~"o·"'AX. L V4' L 
EXTERNAL VIEW M;X. IO'!f32

H
_ j 

AT 8-B' EXTERNAL ::: AT : .. , -! 
DETAIl. OF Fl.ANGE BOSSES 

92CL.-8399R3 

MAR. 1, 1955 
TUBE DIVISION 

IADIO CORPOIATION OF AMUICA. HAIIISON, NEW JERSEY 

CE-8399R38 



~ 
21AXP22 

COLOR KINESCOPE 

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A • 
CYLINDRICAL GAUGE 2.465" ± 0.001" 1.0. CONCENTRIC WITH 
NECK AXIS, WILL REST ON ENVELOPE FUNNEL. 

NOTE 2: SOCKET FORTHIS BASE SHOULD NOT BE RIGIDLY MOUNT­
ED; IT SHOULD HAVE FLEX I BLE LEADS AND BE ALLOWED TO 
MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 3". 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLT­
AGE. ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE 
MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED 
U LTOR VOLTAGE. 
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TYPICAL DRIVE CHARACTERISTICS 

1000C E.f'=6.3 VOLTS 
ULTOR-TO-CATHODE(OF EACH GUN)VOLTS=2S000 

• GRID-N"2-TO-CATHODE (OF EACH GUN)VOLTS=EC;;~K 

CURVES DRIVE EC2K ?~ 

--- GRID N!!I 

- ~ 6 ___ 
CATHODE MEASURED WITH --0 

ZERO VIDEO DRIVE 0';; 
~ 

I ~I 'II I 

4 
I ;,' , 
Op!li~y / l 

s 
~ I~I J 

I IV! 
1& 1/t!§[-

z 

·1 ,0 
tljtY r-:l 

" II: 
W 0 

V 
11. Ita 
CIl 1/ w 
II: 

~ I w 
0 11.100 

~ ~ 
-< II 
0 ~ II: • U (j'l 

i 4j 

II: d" 0 6 
'I. t- S? J , 

!/:' I II, J :l 
~ 

II & if It II 

'" /1 L' III 
4 

J , ", II , 
s '/ 7 II 111/11 

/ IJ , , '/ J 
I ri, ) !J 17. 2 , / 

/ 
, I 

~A ~I/ /1. II, '/ / 

/ l', ~ ~ ~ 0 / 
4 2 S ~6 8100 200 

VIDEO SIGNAL VOLTS FROM UL TOR-CURRENT CUTOFF PER GUN 
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TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

Ef'=6.3VOLTS 
ULTOR-TO-CATHODE (OF EACH GUN) VOLTS = 25000 
GRID-N!!3-TO-CATHODE (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 "10 
BLUE GUN: 17 "10 
GREEN GUN: 26 "10 

RASTER SIZE = 19 v,e" x 14~" 
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CUTOFF DESIGN CHART 

E." =6.3 VOLTS 
ULTOR-TO-CATHODE (OF EACH GUN) VOLTS=25000 
GRID-Ng3-TO-CATHODE (OF EACH GUN) VOLTS= 

ADJUSTED FOR FOCUS 
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P1d~~:UBE ~ 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

iith heater haut~ controlled wara-up ttae 

DATA 

~eneral : 

~eater. for Unipotential Cathode: 
Vo 1 tage. • • • • • •• 6.3 ac or dc vol ts 
Current. . • • • . •• 0.6 ± 10% . . . amp 
Wann-up time (Average) 11 .•• sec 

For definition of heater 1dtJ......up time and "",thad of dete .... ini1lf 

it. see sheet HEATER /lARK-UP TIKE KEASUREKENT at front of 

Receiving Tube Section. 

Oirect Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to a II other elect rodes. • 

External conductive coating to ultor 

Faceplate. Spherical •••.••.•• 
Light transmission (Approx.) .•.••• 

Phosphor (For curves. see front of this Section) 

Fluorescence •• 
Phosphorescence. 

Persistence •• 
Focusing Method .. 
Deflection Method ••••.• 
Deflection Angles (Approx.): 

Diagonal ••• 
Hor i zonta 1 • • 
Vertical ••• 

Electron Gun •• 
Tube Dimensions: 

Overall 1 ength 
Greatest width 
Greatest he i ght. 
Diagonal ••.. 

• Type Requi ring 

Neck length. •. ••• • •• 
Radius of curvature of faceplate 

Screen Dimensions (Minimum): 
Greatest width • 
Greatest height. 
Diagonal •••• 
Projected area. 

6 I'l'f 
5 I'I'f 

{2500 max. I'l'f 
• 2000 min. I'I'f 
• •• Filterglass 
· • . • .• 74% 
P4--Sulfide Type 

Aluminized 
• •••• White 
• .••• White 
• •••. Short 
.Electrostat ic 

Magnetic 

900 

850 

680 

No lon-Trap Magnet 

• . 18" ± 3/8" 
20-1/4" ± 1/8" 
16-3/8" t 1/8" 
21-3/8" ± 1/8" 

· 5-1/2" ± 3116" 
surface). . 33" 

• • 19-1/16" 
• • 15-1/16" 

20-1/4" 
262 sq. in. 

• •. 24 1 bs ~~ight (Approx.) • 
~perating Position 
Cap. 

•••••••••••••••••• Any 

Bulb 
Base 
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Recessed Small Cavity (JEDEC No.Jl-21) 
••••••.•••••..•.• J171D2/E1 
.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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21CXP4 

PICTURE TUBE 

Basing Designation for BOTTOM VIEW 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 

•• 12L 

Cap - Ul tor 
(Grid No.3. 
Grid No.5. 
Collector) 

C - Externa 1 
Conductive 
Coating 

CATHODE-DR IVE- SERV ICE 

Unless othe"",i •• specified. voltage values are Positive 
with respect to grid NO.1 

Maximum Ratings. Design-Center Values: 

ULTOR-H)~RID-No.l VOLTAGE. {20000 max. vol ts 
12000· min. VOl ts 

GRID-No.4-TO~RID-No.l VOLTAGE: 
Positive value. 1000 max. volts 
Negative value. 500 max. vol ts 

GRID-No.2-TO~RID-No.l VOLTAGE 64 max. volts 
CATHODE-TO~RID-No.l VOLTAGE: 

Pos i t i ve-peak va 1 ue. 200 max. volts 
Positive-bias value. 140 max. volts 
Negative-bias value. 0 max. volts 
Negative-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode: 
During equipment wann-up period 

not exceed i ng 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: 

liith any ultor-to-grid-No.l voltage (Ee5l1 1 bet",e"" 

I~OOO and 20000 volts and grid-No.~-to-trid-No.J 
voltage (Ee2111 bet", •• n 40 and 64 volts 

Gri d-No.4-t~r id-NlI.1 
Vo 1 tage for focus9 . • . . • 0 to 350 volt~ 

Cathode-t~rid-No.l Voltage 
(Ek~1) for visual extinction 
of focused raster· •..•. . s •• Raster-Cutoff-Range Chart 

Cathode-to~rid-No.l Video 
Drive from Raster Cutoff (Black Level): 
White-level value 

(Peak negat ive). 

• ,.,§.&: See next page. 
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Same value as determined for 
Ekg1 except video drive is a 

negative voltage 

ELECTRON TUIE DIVISION TENTATIVE DATA 1 
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21CXP4 

PICTURE TUBE 

~rid--No.4 Current. ••• 
Grid-No.2 Current •••• 
Field Strength of Adjust-

ab Ie Centeri ng Magnet" . 

Exaaples of Use of Design Ranges: 

With ultor-to-frid­
NO.2 volta,. of 

and frid-No.2-to-frid-
NO.2 volta,. of 

Grid-No.4-to-Grid-No.l Voltage 
for focus. • • • • . . . • 

athode-to-Grid-No.l Voltage 
for visual extinction 
of focused raster •.••••••••• 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff (Black Level): 
Wh i te-I evel val ue •.•••••.... 

~aximu. Circuit Values: 
~r i d--No.l-C i rcu i t Res i stance . • • • • . 

-25 to +25 ~ 

-15 to +15 Jla 

o to 8 gausses 

18000 volts 

50 volts 

o to 350 volts 

32 to 47 volts 

-32 to -47 volts 

1.5 max. megohms 

~ Cathode drive is the operatina condition in which the video signal 
varies the cathode potential With respect to grid No.1 and the other 
electrodes. 

I- This value is a working design-center minimum. The equivalent abso­
'"teo _in.'."" ultor-to-grid-No.l voltage is 11.000 volts, below which 
the serviceabil it,. of the 21CXPJI. 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 

~~f~~~t~~~ :TS:"~~[ i:~lito:g:n~s en~uvi:~etetssvath~ant ~~~ o~~e v~~~~~ ute min imum 

~ The grid-No.II-to-grid-No.l voltage required for fOcus of any individual 
tube is independent of ultor current and will remain essentially con­
stant for values of ultor-to-grid-No,l voltage or grid-No.2-to-grid­
No,l voltage within design ranges shown for these items. 

1& The cathode--to-grid-No,l voltage (Ekgtl will increase by appro)(imately 
2 per cent for every 1000-volt increase in ultor-to-grld-No,l voltage 

~~~a:~11n d~f[~:~:0~:ril~:g.xlimva~{t'.ige2, per cent for every 1000-volt de-

~~~t~;:eJ r2o~17:/.ere["x~e, u~ii~~ ~~~ r:~~~~~ '~ i :rd;~ntt;: ic"egnt~arg~eft t ~~o~~~ 
deflected focused spot will fall within a circle having a )/e-inch 
radius concentric witt'! tt'te center of tt'te tube face. It is to be noted 
tt'!at the earU's IMgnetic field can cause as much as 1/2-inch deflec­
t ion of the spot from the center of the tube face. 

4-59 

For I-,-ay shIelding conside,-ations. see sheet 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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21CXP4 

PICTURE TUBE 

NOTE 4 

--~REFERENCE 
SMALL-SHELL 

DUODECAL b-PIN B,",SE 
JEDEC GROUP4, NO. Bb-b3 

OR 

1~6± ~b' LINE 

SHORT SMALL-SHELL 
DUODEC,",L b-PIN B,",SE 

JEDEC GROUP 4, N2Bb-203 
(NOTE 3) 

4-59 ELECTRON ruBE DIVISION 
RADIO CO.'OUTION Of AMERICA. HARRISON. NEW JERSEY 

CE-991OA 
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21CXP4 

PICTURE TUBE 

92CL-9910 

4-59 ELECTRON TUBE DIVISION CE-9910B 
RADIO CORPQRAllON Of AMERICA. HAIIRISON, NEw JUS£Y 
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21CXP4 

PICTURE TUBE 

MOLD-MATCH LINE 

SPLICE LINE 

SEE NOTE 6 TUBE 

DETAIL O~ PANEL 

MOTE I: THE PLANE THROUGH THE TUBE AX I SAND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI­

NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXISI 

OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDEC No.G-116 I SHOWN AT FRONT OF THIS 

SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 

IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 

GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FORTHISBASE SHOULD NOTBERIGIDLY MOUNTED; 

I T SHOULD HAVE FLEXI BLE LEAOS 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". 

MOTE ,: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 

OF THREE OF FOUR CONTACT AREAS OF THE EXTERNAL CONDUCTIVE 

COATING. I N ADDITION TO THE 2" x 2" MIN. CONTACT AREA 

SHOWN, A 6-1/2" x I" MI N. CONTACT AREA IS PROV IDEO I N 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 REQUIRED CAPACITANCE. EXTERNAL 

CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 5: TO CLEAN TH I S AREA, WI PE ONLY WI TH SOFT DRY L I NT-

LESS CLOTH. 

MOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN­

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEI GHT BY NOT MORE THAN 1/8", BUT AT ANY PO I NT AROUND THE 

SEAL, THE BULGE WI LL NOT PROTRUDE MORE THAN 1/16" BEYOND 

THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

4-59 ELECTRON TUBE DIVISION CE-9910C 
.... 010 COt'OtATION OF AMEtICA. H"UISON. NEW JElSEY 



21~~t ~A9 
RASTER-CUTOFF-RANGE CHART ~ 

Eof = 6.3 
ULTOR-TO-GRID-N&I VOLTS = 18000 
GRID-N&"-TO-GRID-N&I VOLTAGE ADJUSTED fOR fOCUS. 
-INCREASES OR DECREASES DIRECTLY BY APPROX. 2"0 

o 
> 
ii 
f 
c 

S 
b 

" ~ 
o 
:z: 

fOR EVERY 1000-VOLT CHANGE IN ULTOR-TO-GRID-NIll 
VOLTAGE. 

92CS-Q911 

ELECTRON TUBE DIVISION 
RAOIO CO.I'OtATION OF AMEIICA, HAnlSON, NEW JERSEY 



.. .,+~ 2~~t 
/ CATHODE-DRIVE CHARACTERISTICS 

Ei'=6.3 VOLTS 
ULTOR-TO-GRID-N!!I VOLT 5=18000 
GRID-N!!2 -TO-GRID-N!!I VOLTS=!lO 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID N!!I TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE=18"x 13-1/2" 

ELECTRON TUBE DIVISION 
IADIO COIPOIATION Of AM111t1CA. MANtSON, NIEW JIISn 

92CM-9904 
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2~~t ~+~ 
CATHODE-DRIVE CHARACTERISTICS ~ 

Eof'= 11.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=18000 
GRID-N22-TO-GRID-N21 VOL TS= 50 
CATHODE SIASED POSITIVE WITH 

RESPECT TO GRID Nl'1 TO GIVE 
FOCUSED RASTER CUTOFF. 

10 20 30 40 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELEaRON TUIE DIVISION 92CM-9909 
IADIO CO.POIATION O. AMEiICA. HA11150N. NEW JEun 

50 
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21DAP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Intended for use in equip~ent haut~ 

sertes heater-strt~ arra~e~ent 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . .. 6.3 .ac or dc volts 
Current . . . . . . .. 0.6 . amp 
Warm-up time (Average). 11 . sec 

For de".itio. of heater ... ".....,./> time a.d method of detemi.ing 
it, see sheet HEATER IIARII-UP TIllE IfEASUREIIENT at fro.t of 
Receiving Tube Sectio •. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes. 

6 !J4"f 
5 !J4"f 

External conductive coating to ultor. { 2500 max. !J4"f 
2000 min. !J4"f 

Faceplate, Spherical ......... . · .. Filterglass 
• •••••• 74% 
· P4-Su If i de Type 

Light transmission (Approx.l. ... . 
Phosphor (For Curves. see front of this Section). 

Fl uorescence. . 
Phosphorescence 

Pers i stence . 
Focusing Method. 
Deflection Method 
Deflection Angles (Approx.): 

D i agona 1. . 
Hor i zonta I . . 
Vert i ca 1. . . . 

Electron Gun ... 
Tube Dimensions: 

Overall length. 
Greatest width. 
Greatest he i ght 
Diagonal .... 
Neck length .. 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height 
Diagonal .... 
Projected area. 

Weight (Approx.). 

Type Requiring No 

Aluminized 
Wh i te 

· .. White 
· . . Short 

Electrostat ic 
. Magnet i c 

1100 

1050 

870 

10n-Tri1p Magnet 

14-11/16" ± 5/16" 
20-1/4" 1/8" 
16-31B" ± 1/8" 
21-3/8" ± 1/8" 
5--7/16" ± liB" 

Operating Position. 
Cap. . ... 
Bul b .•..•..• 

. Recessed Small 

19-1/16" 
15-1/16" 
20-1/4" 

262 sq. in. 
20 lbs 

· ... Any 
Cavity (JEDEC No.Jl-21) 
. ...... J171G1/K1 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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21DAP4 

PICTURE TUBE 

Base ............... Small-Button Eightar 7-Pin. 
Arrangement 2. (JETEC No.B7-183) 

Basing Designation 

Pi n 1- Heater 

for BOTTOM VIEW. . ....... 8HR 

Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pi n 7 - Cathode 
Pi n 8 - Heater 

GRID-DRIVE· SERVICE 

Cap - Ultor 
(Grid No.3. 
Grid No.5. 
ColI ector) 

C - External 
Conductive 
Coating 

Unless otherwise specified, voltaE£ values are positive 
with respect to cathode 

xi.u. and Mini.u. Ratings, Desseft-Center Values: 

{18000 max. volts 
12000+ min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Posit ive val ue. 1000 max. volts 
Negative value. 500 max. volts 

RID-No.2 VOLTAGE. 500 max. volts 
RID-No.1 VOLTAGE: 

Negative-peak value 200 max. volts 
Negative-bias value 140 max. volts 
Positive-bias value 0 max. volts 
Positive-peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds ... 410 max. volts 

After equipment warm-up period. 180 max. vol ts 
Heater positive with respect to cathode. 180 max. volts 

quip.ent Design Ranges: 
With any ultar voltage (Ec,k) between I.2000.g. and 18000 volts 

and erid-No. 2 voltaee IEc2kJ between 200 and 500 vnlts 

rid-No.4 Voltage for focus§. . Ot0400 volts 
rid-No.1 Voltage (Eclk) 
for visual extinc-
t ion of focused raster .... See Raster-Cutoff-Raftee Chart 

for Grid-Drive Service 
rid No.1 Video Drive 
From Raster Cutoff 
(Black Level): 
White-level value 
(Peak pos i t i ve) . . 

See next page. 

4-59 

Same value as determined for 
EClk except video drive is a 

positive voltage 
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2IEP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unpotential Cathode: 
Voltage. • • • • • • 6.3 
Current. • • • • • • 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes •• 
Cathode to all other electrodes ••• 
External conductive coating to ultore 

Faceplate, Cyl indrical ••••••••• 
Light transmission (Approx.) 

d" or dc volts 
amp _ 

6 WJ.f 
5 WJ.f 

{750 max. WJ.f 
500 min. WJ.f 

Fi ltergl ass 
..•. 71%-

Phosphor (For curves, see front of thi 5 sect ion). • P4-Sul fi de Type 
Fl uo rescence. • 
Phosphorescence 

Pers i stence • 
Focusing Method. 
Deflection Method ••••• 
Deflection Angles (Approx.): 

Diagonal •• 
Hori zontal ••• 
Vert ical •••• . ..... 

lon-Trap Gun ••• 
Tube Dimensions: 

Requires External 

Overall length. 
Greatest wi dth. 
Greatest height 
Diagonal ••••••••• 

Screen Dimensions (Minimum): 

• • White 
• • White 
• • Short 
.Magnetic 
.Magnetic 

• •• 700 

• •• 650 

• • • • • • 500 

Single-Field Magnet 

23" 
20-114" 

15-9/16" 
21-7/32" 

± 3/B" 
± liB" 
± l/B" 
± l/B" 

Greatest width. • • 19-1/B" 
Greatest height •• 13-7/B" 
Diagonal. • • • 20-1/16" 
Projected area. 23B sq. in. 

Weight (Approx.). 29lbs 
Mounting Position •••••••••• Any 
Cap. • • • • • • • Recessed Small Cavi ty (JETEC No.Jl-21) 
Bul b. • • • • • • • • • • • • • • ••••••••• J170 
Base ••••••• Small-Shell Duodecal 5-Pi n (JETEC No. B5-57) 

Basing Designation for BOTTOM VIEW. • •••••••• 12N 

Pin 1 - Heater Cap - Ultor 
Pin 2 - Grid No.1 (Grid No.3, 
Pin 10 - Grid No.2 Collector) 
Pin 11 - Cathode C - External 
Pin 12 - Heater Conductive 

Coating 

• The ·ultor· in a cathode-ray tuDe is the electrode to which is appl ied 
the highest de vol tage for accelerating the electrons in the beam prior 
to its deflection. In the liE'.., •. the ultor function is performed by 

¥~~d 2~~ptA.S~~~~ 9:ried ~~i(e~~di~~~!e~!~~r~~~ 1~n~,~~~~ t:ie~:le[O~~tp~~ 
convenience in present iog data and curves. 

"'Indicates a change. 

NOV. 1, 1955 
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2IEP4-A 

KINESCOPE 

Maxi~um Ratings, Desien-Center YGlues: 

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 wann-up period 
not exceeding 15 seconds ••••• 

After equipment wann-up period •••• 
Heater positive with respect to cathode. 

~ IEquip.ent Design Kanges: 

18000 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

For Gny ultor voltGe' IEcgi bet~e.n 14000' Gnd 18000 volts 
Gnd erid-No.2 voltGee IEc2i bet~een 200 Gnd 500 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
~ocused Raster. • • • -9.31 to -241 of EC2 

Grid-No.2 Current. • • • • • • -15 to +15 

Focusing-Coil Current (De)OO • [J Ec} x 110l ± 20'; 
16000 'J 

lon-Trap Ma~~et Current ~c3 
(Average) ••••••• -- x 30 

16000 
~inimum Field Strength of ~c 

PM lon-Trap Magnet§. ~ x 33 
16000 

Field Strength of Adjustable 
Centering Magnet ••••• 

~ Ex .. ples of Use of Design Ranges: 

o to 8 

volts 
parnp 

ma 

ma 

gausses 

gausses 

For ultor voltGee of 14000 

300 
16000 volts 

Gnd erid-No.2 voltGee of 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster • • • 

Focusing-Coil Current (De) 
Minimum Field Strength of 

PM lon-Trap Magnet ••• 

Maxi.u. Circuit Values: 
Grid-No.l-Circuit Resistance 

-28to-72 
103 ± 201 

31 

300 volh 

-28 to-72 volts 
110 ± 201 rna 

33 gausses 

1.5 max • megohms 

• Brilliance and definition decrease with decreasing ultor voltage. In 
general. the ultor voltage should not be less than nooo volts . 

•• For JETEC lon-Trap Magnet No.IH. or equivalent, located with the 
trailing edgeafthe pole pieces located aveithegap between grid No.1 
and grid No.2 and rotated to give maximum brightness. 

oo.§: See next page. ~ Indicates a change. 

NOV. 1. 1955 
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21 EP4-A 

KINESCOPE 

00 For specimen focusing coil similar to JETEe Focusin~ Coil "0.109 posi-

~ ii~~~e;ift:o':~~fgeate~~:a[f n: i (~:;O~~.:~~~~CJtng.iY~n:). 1 i ~~e or ndl ~a~:~ 
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 highl ight brightness of 30 foot-larnberts 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 Mo.E.,7, or 
equivalent. located in optimum position and rotated to give maximum 
brightness. For a given equipment appl icat ion, the tolerance ranQe 
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 

J~~~r{ suastej SOf~C~O~~ ~~~f~~::n~:gw"iet\o~\ 1 ~~~~9 0~d~r~~,tf9~tdtUr~~~1~~s~~ 

For I-ray shi.Ldine consid.rations, se. she.t 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

nt front of this S.ction 

AVERAGE GRID-DRIVE CHARACTERISTICS 
for Type 2IEP~A are the s .. e as those shown for 

Type 2IAVP~/2IAUP~ 

NOV, 1, 1955 
TUBE DIVISION 

IADIO COIPOIATION Of AMEiICA, HAIIISOH. N£W JEISEY 

DATA 2 



NOV. 1, 1955 

~ 
21 EP4-A 

KINESCOPE 

SCREEN WIDTH 19~8"MIN. 

REFERENCE 
LINE 

1UIE DIVISION 
IADIO COIPOIATION OF AMEIICA. MAlliSON. NEW JEllEY 

CE-7903R1A 
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NOV. 1. 1955 

~ 
2IEP4-A 

KINESCOPE 

TUBE DIVISION 

REFERENCE 
LINE 

(NOTE 2) 

ULTOR 
RECESSED SMALL 

CAVITY CAP 

JETEC N2 JI-21 

(NOTE 1) 

CE-7903R1B 

IADIO COR~I:A.TlON OF AMUICA, HAIiISON, NEW JUSEY 
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2IEP4-A 

KINESCOPE 

SEE 

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 IMEASURED 
ABOUT THE TUBE AXISI 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. 110 (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 FORTHIS BASE SHOULD NOTBERIGIDLY MOUNTED: 
I T SHOULD HAVE FLEXI BLE 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 ,: THE DRAWING SHOWS THEMINIMUM 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-LiNE SEAL MAY INCREASE THE INDICATED 
MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT BY 
NOT MORE THAN 1/8", BUT AT ANY POI NT AROUND THE SEAL, THE 
BULGE WI LL NOT PROTRUDE MORE THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 

NOV. 1, 1955 
lUBE DIVISION 

CE-7903R1C 
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2IEP4-B 

KINESCOPE 
RECTANGULAR GLASS TYPE 
MAGNETI C FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

The 2IEP,,-B i. the ..... e ... the 2IEP4-A except for the follow-
ine item: 

Phosphor (For Curves. see front of this section) •• P4-Sulfide Type 
Aluminized 

HIGHLIGHT BRIGHTNESS VI DRIVE CURVES 
for Type 2IEP~-B are the same as those shown for 

Type 2IALP~-A 

NOV. 1. 1955 n.-DMaON 
RADIO COIIOIATION 011 AMI.IeA. tlMll"" ... _.Y DATA 



@ 
2IFP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

The 21FP4-A is the same as the 21FP4-C except that it ut i 1 i zes 
a non-aluminized phosphor and has alight output as shown by 
the curves on the back of this sheet. 

2-56 
TUIE DIVISION DATA 

.... DIO corpOlATION Of AMUICA. HAllISON. NEW JElSEY ________ _ 
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2IFP4-A 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E4' = b.3 VOLTS 
UL.TOR VOLTS = IbOOO 
GRID NRI BIASED NEGATIVE WITH RESPECT TO CATHODE 

TO GIVE FOCUSED RASTER CUTOff 
RASTER fOCUSED AT AVERAGE BRIGHTNESS 

RASTER SIZE = 18". 13V2 " 

300 

250 

~ ... 
m 
~ 
« 
oJ 
I 
I-

8 ... 
I 

VI 
VI 15 OJ 91 
Z 
I-
:r 
CI 

II: 
m 
I-
:r 

100 CI 
oJ 
:r 
CI 

:r 

50 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS fROM RASTER CUTOfF" 

TUBE DIVISION 92CM-8917 
IAO(O COIPOIATION OP AMaICA, MAlliSON. NEW JEISEY' 



~ 
2IFP4-C 

KINESCOPE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . • . • . .. 6.3 
Current. • . . . . . •• 0.6 ± 10% . 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 
External conductive coating to ultor 

Faceplate, Cyl indrical .......• 
Light transmission (Approx.) ...•.. 

Phosphor (For Curves, see front of this Sect ion). 

F-l uorescence . . 
Phosphorescence. 

Pers istence •• 
Focusing Method .. 
Deflection Method ..... . 
Deflection Angles (Approx.): 

Diagonal . . • 
Hor i zonta 1 • • 

ac or dc volts 
.amp 

6 /lfLf 

5 /lfLf 

{ 750 max. /lfL f 
500 _mi n. /lfLf 

· .. Filterglass 
· . . . .. 71% 
P4--Sulfide Type 

Aluminized 
· .... Wh ite 
• .... White 
· . . . . Short 
.Electrostatic 

Magnet i c 

Vertical ..• 
I on-Trap Gun . . 
Tube Dimensions: 

. ......... . 
700 

650 

500 

.Requires External Single-Field Magnet 

Overall length 
Greatest width. 
Greatest height. 
Diagonal .•.. 
Neck length •......• 

creen Dimensions (Minimum): 
Greatest width . 
Greatest height. 
Diagonal .... 
Projected area. 

Weight (Approx.) . 
Mount i ng Pos i t ion. •....•..... 
Cap. • . . . • .. Recessed Small Cav i ty 
Bul b • . . . . . • . ...•... 
Base ....... Small-Shell Duodecal 6-Pin 

Basing Designation for BOTTOM VIEW 

· . . 23" ± 3/8" 
20-114" ± 1/8" 

15-9/16" ± 1/8" 
21-7/32" i 1/8" 

7-15/32" ± 3/16" 

19-1/8" 
13-7/8" 

20-1116" 
238 sq. in. 
• . 29 lbs 

· ....•. Any 
(JETEC No.Jl-21) 
· ..... J-170 
(JETEC No. 86-63) 
· ....•. 12L 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap - Ultor 

2-56 TUllE DIVISION 

(Grid No.3. 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

TENTATIVE DATA 1 
IADIO COII'OlATION 0' AMiRICA. HAIIISON, NEW JElSEY 



@ 
21F'P4-C 

KINESCOPE 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. . ~ 
GRID-No.4 VOLTAGE: 

Positive 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 exceed i ng 15 seconds . . . . • . 

After equipment warm-up period .... 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

18000 max. vol ts 

1000 max. vol t.s 
500 max. vol ts 
500 max. volts I 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts I 

180 max. volts 
180 max. volts 

With any ultor voltage IEcs) between 14000* and 18000 volts 
and grid-No.2 voltage IEcal between 200 and 500 ·volts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~mp. 

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. . 
Gr i d-No. 2 Current. . 

lon-Trap Ma~net Current 
(Average) •••... 

Minimum Field Strength of 
PM lon-Trap Magnet § .. 

Fieid Strength of Adjustable 
Centering Magnet ••... 

-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 

11~~~0 x 30 

11~~~0 x 33 

o to 8 

volts 

volts 

volts 
~mp 

~mp 

ma 

gausses 

gausses 

, Brilliance and definition decrease with decreasing uTtor voltage. In 
general, the uTtor voltage should not be Tess than 111.000 volts. 

It'. For JETEC lon-Trap Magnet NO.117, or equivalent, located with the 

~ ~~11 !~3 :~~~ ~~. ~ h:n~O~~t:::~e~o 1 ;1~!e~a~i~~m t ~~i ~~fn~:~~een grid 

-§ For specimen PM ion-trap magnet, SuCh as Heppner Model NO.Eq,37, or 
equivalent, located In optimum position and rotated to give maximum 
brightness. For agiven equipment appl icatian, the tolerance range for 
the strength of the PM ion-trap magn~t Should be added to the minimum 
value. The maximum strength of thismagnet should not exceed the speci-

~!:d o~i ~i~~m toan~Utr:: =~~e~h:~l~W~~~s~edSeqJ~~: ~~j~~~~entitld ~;~~r~ 
satisfactory perrormance without loss or highlight brightness. 

2-56 
TUBE DIVISION 

TENTATIVE DATA 1 
IADIO COlPOUTION Of AMElICA, HAlllSON, NEW JEISEY 
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2IFP4-C 

KINESCOPE 

Examples of Use of Design Ranges: 

With uttor vottare of '4 000 
and erid-No.2 vottare of 300 

Grid-No.4 Voltage for 
I Focus with Ultor 

Current of 100 pamp -55 to +300 
Grid-No.1 Voltage for 

Visual Extinction 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 
Minimum Field Strength of 

PM lon-Trap Magnet. . . . 31 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

16000 

3 00 

volts 

vo l ts 

-65 to +350 volts 

-28 to -72 volts 

28 to 72 volts 

33 gausses 

1.5 max. megohms 

For X-ray shielding considerations. see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 

2-56 TUBE DIVISION 
TENTATIVE DATA 2 

IAOIO C(')tPOtATICN Of AMUICA. KAUlSQN......NEW JUS.f'Y 
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~ 
2IFP4-C 

KINESCOPE 

I" 
19Ye MIN. 

TUBE DIVISION 

CONTACT 
ARE:A OF 

. . E:XTE:RNAL 

./ ~CONDUCTIVE 
V- . COATING 

(NOT~ 4) 

CE-BB84A 
'ADIO CO'POIATION OF AMElitA. HAII.SON. NEW JUUY 
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2IFP4-C 

KINESCOPE 

2-56 
TUllE DIVISION 

IADIO COII'OlATiON 0' AMEIICA, HAlllSON, NfW JElSEY 

REFERENCE 
LINE 

(NOTE 2) 

CE-88848 



~ 
2IFP4-C 

KINESCOPE 

NOTE I: THE PLANE· THROUGH THE TUBE AXIS AND PIN No.6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AX I SAND ULTOR TERM I NAL 

BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXIS) OF 

± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No.6. 

10TE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No.1 10 ISHOWN AT FRONT OF THIS 

SECTION I 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 •. 

ROTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG IDLY MOUNTED; 

IT SHOULD HAVE FLEXI BLE LEADS AND BE ALLOWED TO MOVE FREELY. 

BOTTOM CIRCUMFERENCE OF BASE SHELLWILLFALL WITHINACIRCLE 

CONCENTRIC WITH BULB AX.IS AND HAVING A DIAMETER OF 3". 

IOTE .: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 

THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 

ACTUAL AREA OF TH I S COATI NG WILL BE GREATER THAN THE CONTACT 

AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EXTERNAL 

CONDUCTIVE COATI~G MUST BE GROUNDED. 

10TE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­

LESS CLOTH. 

NOTE e: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDICATED 

MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT BY 

NOT MORE THAN liB", BUT AT ANY PO I NT AROUND THE SEAL, THE 

BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE ENVELOPE 

SURFACE AT THE MOLD-MATCH LI NE. 

2-56 
lUE DIVISION CE-8884C 

IADIO COIfOIATfON Of AMlIICA. HAlIISON. NEW ~I_r 
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2IFP4-C 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef' = 6.3 VOLTS 

ULTOR VOLTS = 16000 
400 GRID N5l1 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
rOCUSED RASTER cUTorr 

RASTER roCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE = 18"x 13112" 
350 

300 

o 
/I) 

~ 2S0 
..J 0 I 
l- I'? 0 
0 ~ "-
I 

~ <II 

::1 200 
N Z 

I- Z 
:I: I 
C) 

0:: 
III U 
I-

IEIO :I: 
C) 

..J 
:I: 
C) 

:i: 

100 

so 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS rROM RASTER CUTorr 

92CM-8868 
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2IFP4-C / " 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef'=6.3 VOI.TS 
UI.TOR VOI.TS=I4000 TO 18000 
GRID Nil BIASED NEGATIVE WITH 

fII .., 
II: .., 
Q, 

:I 
< 
.J 
.J 

2 
II: 
0 

~ 
;:) 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0, 

I 
Q 

~ 

8 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF' 

" 

TUllE DIVISION 92CM-8920 
MDIO CIC*'OIAnoN or AMIIICA. HMIISON. NEW ...., 



~ 
21MP4 

KINESCOPE 
RECTANGULAR METAL-SHELL TYPE 

LCAV-VOLTAGE FOCUS MAGNET IC DEFLECT I ON 

DATA 
&en.ral: 

Heater. for Unipotential Cathode: 
Vol tage. . • . • . •. 6.3 
Current. . • . • . • .. 0.6 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 
Cathode to All Other Electrodes .. 

Faceplate. Spherical •...•.•• 
Light Transmission (Approx.) ••.•• 

Phosphor IFor Curves, see front of this Section I 
Fluorescence .. 
Phosphorescence. . . . • . 

Persistence •...... 

ac or. dc volts 
amp 

S I'#'f 
.. 5 I'#'f 

Frosted Filterglass 
• • • • • • 66'.11 
P4--Sulfide Type 

White 
White 
Short 

Electrostatic 
Magnetic 

Focusing Method ••...•. 
Defl ect i on Method. • • • . . 
Deflection Angles (Approx.): 

Diagonal • . . 700 

Horizontal. . . . • 660 

Vert ical • • . • . . . . • • . . • . . • . . • • • 500 

lon-Trap Gun. • .. Requires External. Single-Field Magnet 
Tube Dimensions: 

Maximum Overall Length 
Greatest Diagonal. 
Greatest Width • 
Greatest Height. 

Screen Dimensions: 
Greatest Width. 
Greatest Height. 
Diagonal ••.. 

~~.ight (Approx.) • 
~unting Position. 
Ultore Terminal. .•••••.••. 

22-5/8" 
20-314" :I: 114" 

19-23/32" :I: 1/8" 
15-5116" :I: 1/8" 

18-3/8" 
14" 

19-3/8" 
• 18 lbs 

• • • Any 

Base •..... Small-Shell Duodecal 6-Pin 
BODaM VIEW 

Metal-Shell Lip 
(JETEC No. 86-63) 

Pin 1- Heater 

~ 
Pi n 12 - Heater 

Pin 2-Grid No.1 Meta I-She 11 Lip-

Pin 6-Grid No.4 --- Grid No.3. 
Grid No.5. 

Pin 10-Grid No.2 Collector 2 II 

Pin 11- Cathode I 

Maxi ... Ratings, o.sitn-Center VaL.es: 

ULTORe VOLTAGE . • • • • • • • 16000 max. volts 

, In the 2IMP". grid Mo.5 which has the ultor function. grid Mo.,. and 
collector are connected together within the tube and are conveniently 
r.ferred taGolleclive),)' as ·ultor.- The ·ultor· in a cathode-ray tube 
is the electrode. or the electrode in combination with one or more ad­
ditional elactrod.scannecled within the tube to it. to which isapplied 
the highest dcyoltage foraccelerating the electrons in the beam prior 
to its deflection. 

MIIY 1. 1952 lUIEDEPARTMENT TENTATIVE DATA 
.AD'O COIPOIATIOH 01 AMI.ICA, MAlliSON. NIW •• Y 
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~ 
21MP4 

KINESCOPE 

GRID-No.4 VOLTAGE: 
Positive 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 wann-up period 
not exceeding 15 seconds ••••• 

After equipment wann-up period .••• 
Heater positive with respect to cathode. 

EquipMent Design Ranges: 

1000 max. volts 
500 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
lBO max. volts 
180 max. volts 

For Any ultor voltAge IEul b.tw.en 14000' and 16000 volts 
and grid-No.2 voltage IEc21 b.tween 150 and 500 volts 

Grid-No.4 Voltage for Focus 
with Ultor Current of 

100 "amp •••••••• 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot • • • • • • 

Grid-No.4 Current •••••• 
Grid-No.2 Current ••••••• 
Field Strength of Single-Field 

lon-Trap Magnet (Approx.j. 
Field Strength of Adjustable 

Centeri ng Magnet • • • • • • 

-0.4% to +2.2% of Eu 

11% to 25.7% of 
-25 to +25 
-15 to +15 

-V14Eo~o x 45 

o to 8 

volts 

volts 

gausses 

gausses 

ExaMples of Use of Design Ranges: 

For ultor voltage oj • • • 
and grid-No. 2 voltage oj. 

Grid-No.4 Voltage for Focus 
with Ultor Current of 

100 "amp ••• 
Grid-No.1 Voltaget 
lon-Trap Magnet 

(Rated St rength j 

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

14000 

300 

16000 

300 

-55 to +300 -65 to +350 volts 
-33 to-77 -33 to-77 vol ts 

45 50 

1.5 max. megohms 

* This value has been specified to take car.e of' the condition where an 
ae voltage is provided for dynamic focusing. 

, Brilliance and definj·tion decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than UOOO Yolts. 41 
For v isual ext inct ion of undetlected focused spot. , 

For x-ray shielding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

MAY 1. 1952 
TUI£ DEPARTMENT 

TENTATIVE DATA 
10\010 COIPOIATION Of AMilia.. HAItISON. NEW JEISEY 



21MP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

160 

E+- = 6.l VOLTS 

ULTOR (GRIDS-N°l & N~S AND 

COLLECTOR) VOLTS = 16000 

GRID - Nl! 4 VOLTS ADJUSTED TO GIVE 

FOCUS AT AVERAGE 

RASTER BRIGHTNESS 

GRID N~ I BIASED TO CUTOFF OF UN-

140 DEFLECTED FOCUSED SPOT 

RASTER SIZE = 18" X Il "2" 

120 

20 40 60 
VIDEO SIGNAL VOLTS rROhi CUTorr 

NOV. 29, 19S1 TUllE DEPARTMENT 
IADIO co.ouTION Of AMRIICA. HAtlllON, NEW JfISEY 

80 

92CM-71ll 



~ 
21MP4 

KINESCOPE 

SCREEN WIDTH 1&' 

.... --- MIN. VALUE -Its" 

I-----III~ * Its"------t 

GRID N8l 
GRID N8!!> 

MAY 1. 1952 
TIllE DlPARTMENT 

SHELL DuODECAL 
BASE (NOTE 2&4) 

.lETEC N8BII-&l 

CE-7646R1A 
IAOIO totPOIATION OP AMEIIeA. HAlIISON. NEW "lIlY 
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21MP4 

KINESCOPE 

1-------;~2 ~MA)(.------

..... ------ 21 ~lIt v.; --------1 

f-------- 20 3.'--------1 

g2CL-7846RI 

fOR flOTIES. IE.( lI'XT ,. ... , 

MAY 1, 1952 
lUll DlPAItDo4ENT 

lADlO COIf'OIAnON Of AMlIIQ., MAlliSON. NlW IIiSh 

CE-7646R1B 



~ 
21MP4 

KINESCOPE 

MOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 110 I SHOWN AT FRONT OF 
THIS SECTIONI AND WITH TUBE SEATED IN GAUGE. THE REFER­
ENCE LINE I S DETERM I NED BY THE I NTERSECT I ON OF THE PLANE 
CC' OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 2: SOCKET FORTHIS BASE SHOULD NOTBERIGIDLY 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 
HAV I NG A 0 I AMETER OF 3- 114". 

MOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLT­
AGE. ANY MATERIAL IN CONTACT WITH THE SHELL DR THE FACE 
MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED 
ULTOR VOLTAGE. 

MOTE ~: THE PLANE THROUGH THE TUBE AXIS AND PIN NO.6 MAY 
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN 
ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXISI 
OF ± 10°. 

MOTE 5: SUPPORT TUBE IN LIP REGION ONLY AT CORNERS WITHIN 
THIS SPACE. 

CE-76461u( MAY 1. 1952 
TUBE DiPARTMENT 

'ADIO CO.POtATION 0' AMElleA. HA.IISON. NEW JUSf.V 



21MP4 

AVERAGE GRID- DRIVE CHARACTERISTICS 

E.,,-6.3 VOL.TS 

UL.TOR (GRIDS-N°3 & N2.5 AND 
COL.L.ECTOR) VOL.TS- 14000 TO 16000 

GRID N2.1 BIASED TO CUTOFF OF 
UNDEL.ECTED FOCUSED SPOT 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS FROM CUTOFF 

NOV. 29. 1951 1\& DEPARTMENT 92CM -7714 
UDtO COIfOIATtON Of NIIEIICA. _lION ..... ....,. 



~ 
21WP4, 2IWP4-A 
PICTURE TUBES 
RECTANGULAR GLASS TYPES 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

eater, for Unipotential 
Vo I tage. • . • . • . • 

Cathode: 
6.3 

Cu rrent. • • • • . • • 
apacitance between External 
Coat i ng and UI tor. 

0.6 ± 10'1\ • 
Conductive 

Faceplate, Spherical 
Phosphor (For curves, 

see front of th is 
Sect ion). • • . • . 

Type 21'11P4 
P4--Sulfide Type 

Deflection Angles (Approx.): 
Diagonal • 
Hori zonta I 
Vertical ••• 

•• ac or dc volts 
.amp 

{750 max. ~f 
500 min. ~f 

.•.• Filterglass 

Type 2111P4-A 
P4--Sulfide Type 

Aluminized 

Electron Gun •• . •• lon-Trap Type Requi ring 
External Single-Field'Magnet 

Tube Dimensions: 
Overall length 
Greatest width 
Greatest height. 
Di agona I •••• 
Neck length. • • • •••• 
Radius of curvature of faceplate 

..... 

22-7/16" ± 3/S" 
lS-11/16" ± liS" 
14-15/16" ± 1/8" 
20-518" ± 3/16" 

• 7-1/2" ± 3/16" 
su rface). • 40" (External 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height. 
Diagonal .•.• 

17-3/8" 
13-518" 
19-1/2" 

224 sq. in. Projected area. 
pe ra t i ng Pos i t ion • • • • . . . .• . •.•.•. Any 

Cap •••..•••• 
Base .• Small-Shell 

Basing Designation 

. Recessed Small Cavity (JEDEC No.Jl-21) 
Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 
for BOTTW V I EW .••••..••.• 12N 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pi n 12 - Heater 

Maxilllum Ratings, Desifn-Center Values: 

ULTOR VOLTAGE •..•• 
GRI D-No.2 VOLTAGE ••• 
GRID-No 1 VOLTAGE: 

Negat ve-bias value. 
Posit ve-bias value. 
Posit ve-peak value. 

4-59 ELECTRON TUBE DIVISION 

Cap - UI tor 
(Grid No.3. 
Collector! 

C - Exte rna I 
Conductive 
Coating 

18000 max. 
500 max. 

125 max. 
o max. 
2 max. 

volt 
volts 

volts 
volts 
volts 

TENTATIVE DATA 
RAOIO CORPORATION OF AMERICA. H"'UISON, NEW JERSEY 



~ 
21WP4, 2IWP4-A 

PICTURE TUBES 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds ••••• 

After equipment warm-up period ••• 
Heater pos i t i ve wi th respec t to cathode. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

410 max. 
180 max. 
180 max. 

1. 5 max. 

For I-ray shieldint considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Srctio" 

volts 
volts 
volts 

megohms 

4-59 EUClIION TUIE DIVISION TENTATIVE DATA 
IADIO COtl'OlATtOH Of """IICA, HAlilSON, HEW JflSfY 



21~-A ~4~~ 
PICTURE TUBE 

GLASS TYPE ALUMI N I ZED SCREEN RECTANGULAR 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

eneral: 

eater, for Unipotential 

DATA 

Cathode: 
6.3 
0.6 ± 10% 
Conduct i ve 

••• ac or dc volts 
• amp 

Vol tage •••••••• 
Current •.•••••• 

Capacitance between External 
Coating and Ultor ••••• { 2500 max. I'l'f 

. . . .... 2000 min. jJ.}lf 

Facep I ate, Spher i ca I • • • • 
Phosphor (For curves. see "ront of 

Deflection Angles (Approx.): 
Diagonal ••••.•• ' •• 
Hori zontal 
Vertical. 

Electron Gun 

ube Dimensions: 
Overall length 
Greatest width 
Greatest height. 
Diagonal •••• 
Neck length ••• 

••••••••.• Filterglass 
this Section) • P4-Sulfide Type 

Aluminized 

70 0 

66 0 

500 

• lon-Trap Type Requiring 
External Single-Field Magnet 

......... 
Radius of curvature of faceplate {External 

22-7116" ± 3/B" 
1B-11/16" ± 1/8" 
14-15/16" ± 1/8" 
20-5/8" ± 3/16" 

• 7-1/2" ± 3/16" 
surface) .• 40" 

creen Dimensions (Minimum): 
Greatest width .• 
Greatest height. 
Di agonal .•.• 
Projected area. 

perating Position 

17-3/8" 
13-5/8" 
19-1/2" 

224 sq. in. 
••••••. Any 

ap •••••••• 
ase •• Small-Shell 

Basing Designation 

• Recessed Small Cavity (JEDEC No.Jl-21) 
Duodecal 6-Pin (JEDEC Group 4, No.B6-63) 
for BOTTOM V I EW ••••.••• 12L 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

xi.um Ratings, Desifn-Center 

ULTOR VOLTAGE ••••••••• 
RID-No.4 (FOCUSING) VOLTAGE: 

Pos j t j ve value .. 
Negative value •• 

RID-No.2 VOLTAGE •• 

Values: 

4-59 
ELECTRON l\JIIE DIVISION 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C- External 
Conductive 
Coating 

18000 max. volts 

1000 max. volts 
500 max. vo Its 
500 max. volts 

TENTATIVE DATA 
lAOIO CO'POtATlON Of ..vr,(UICA, MAlliSON. NEW JUUV 



~ 
2IXP4-A 

PICTURE TUBE 

GRID-No.1 VOLTAGE: 
Negative-bias value. 125 max. 
Positive-bias value. 0 max. 
Positive-peak value. 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

During equipment wanm-up period 
not exceed i ng 15 seconds • 410 max. 

After equipment wanm-up period 180 max. 
Heate r pos it i ve wi th respect to cathode. 180 max. 

~axi .. u .. Circuit Values: 

~rid-No.l-Ci rcuit Resistance 1.5 max. 

For X-ray shieldinr considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 

vol ts 
volts 
volts 

volts 
volts 
volts 

megohms 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 
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2.IYP4 

KINESCOPE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Vo 1 tage • • • • • • 6.3 ac or dc volts 
Current. • • • • • • •• 0.6 • amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 6 !Jl.'f 

!Jl.'f 
!Jl.'f 
!Jl.'f 

Cathode to all other electrodes. •• 5 

External conductive coating to ultoro {~~g ~~~: 
Faceplate. Spherical •••••••••• 

Light Transmission (Approx.) •••••• 
Phosphor IFor curves. see front of this Section I 

F 1 uo rescence • 
Phosphorescence 

Persistence. 
Focusing Method. 
Deflection Method ••••• 
Deflection Angles (Approx.): 

Diagonal •• 
Horizontal ...... Vert ical 

lon-Trap Gun 
Tube Dimensions: 

Requires External 

Overall 1 ength 
Greatest wi dth 
Greatest height 
Diagonal ••••• 

Screen Dimensions (Minimum): 
Greatest width 
Greatest height 
Diagonal 
Projected area 

F i lterg 1 ass 
• ••• 75% 

.P4-Sulfide Type 
• ••• White 
• ••• White 
• ••• Short 
Electrostatic 

Magnetic 

• •• 700 

• • • 650 

•••••••• 500 

Single-Field Magnet 

23-1132" ± 3/S" 
20-114" ± liS" 

15-9/16" ± liS" 
21-7/32" ± liB" 

• 19-1/S" 
14-3/16" 
20-1/B" 

245 sq. in. 
24 lbs We i ght (Approx.) 

Mounting Position 
Cap • 

•••••••••• Any 
Recessed Small Cavity (JETEC No.Jl-21) 

Bulb • • • • • • • J170 
Base Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

BOTTOM VIEW 
Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12- Heater 

c 
®O __ :r 

2 " 
1 12 

Cap - Ul tor 
(Grid No.3. 
Grid No.5. 
Collector) 

C - External 
Conductive 
Coating 

o 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 21YP~. the ultor function is performed by 
grid No.5. Since grid NO.5, grid NO.' and collector are connected to­
gether within the 21YPll, they are collectively referred to simply as 
·ultor- for convenience in presenting data and curves. 

AUG. 16. 1954 TU8E DIVISION TENTATIVE DATA 1 
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21YP4 

KINESCOPE 

GRID-DRIVE· SERVICE 
Unless otherwise specified, voltafe values are ~ositive 

with respect to cathode 

~xi~u~ Ratings, Design-Center Values: 

ULTOR VOLTAGE • • • 
GRID-No.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 

E~ui,..nt Design Ranges: 

18000 max. volts 

1000 max. volts 
500 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

rith any ultor voltage (EC5kJ between 14000' and 18000 volts 
and grid-No.2 voltage (EC2 kJ between 200 and 500 volts 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~mp • 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster • • • 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
Wh i te-l eve 1 value 

(Peak pos i t i vel 
Grid-No.4 Current • • • • • 
Grid-No.2 Current • • • • • • 
Field Strength of Single-Reld 

lon-Trap Magnet (Approx.) • 

Field Strength of Adjustable 
Centering Magnet ••••• 

-0.4% to +2.2% of Ec5k 

-9.3%to-24% of Ec2k 

9.3% to 24% of Ec2k 
-25 to +25 
-15 to +15 

_Jrc5k 
'114000 x 40 

o to 8 

volts 

volts 

olts 

gausses 

gausses 

j& Grid drive Is tne operating condition in which the video signal varies 
the grid-NO.1 potential with respect to cathode. 

' .. : Soe next page. 

AUG. 16, 1954 TENTATIVE DATA 1 
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21YP4 

KINESCOPE 

Exa_ples of Use of Design Ranges: 

With uLtor voLtaye of 16000 18000 voLt. 

and yrid-No.2 voLtaye of 300 300 voLts 

Grid-No.4 Vol tage for 
Focus with Ultor 

, Current of 100 ~p -65 to +350 -70 to +395 volts 
Grid-No.1 Voltage for 

Visual Extinction of 
Focused Raster • •• -28 t9 -72 -28 to -72 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 28 to 72 28 to 72 volts 
Field Strength of 

lon-Trap Magnet. 43 45 gausses 

Maxi.u. Circuit Values: 
Grid-No.l-Circuit Resistance 1.5 max. megohms 

CATHODE-DRIVE· SERVICE 
UnLe •• otherwise specified. voLtaye vaLues are positivI 

with ,. .. pect to yrid NO.1 

Maxi.u. Ratings, Desiyn-Center VaLues: 

ULTOR-To-GRID-No.l VOLTAGE 
GRID-No.4-To-GRID-No.l VOLTAGE: 

Positive value •••••••• 
Negative value ••••••• 

GRID-No.2-To-GRID-No.l VOLTAGE 
GRID-No.2-TD-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 ~athode: 

During equipment warm-up period 
not exceeding 15 seconds •• 

After equipment warm-up period 
Heater positive with respect to cathode 

18000 max. 

1000-max. 
500 niax. 
625 max. 
500 max. 

125 max. 
o max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

Iaa cathode drive is the operating condition in which the video signal varies 
the cathode potential wi th respect to gri d NO.1 and the other electrodes. 

~ Th is val ue has been speci, i ed to take care of the condi t I on where an ae 
voltage is provided for dynamic focusing . 

• I See next page. 

A~. 16. 1954 TENTATIVE DATA 2 
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21YP4 

KINESCOPE 

Equipment D •• lgn Reng •• : 

/lith any ultor-to-frid-No.l voltar. IEc5f1J b.twe.n 24000' and 18000 volts 
and frid-No.:rto-frid-No.l voltGf. IEcgf1J b.tween 2a> and 6a> volts 

Grid-No.4-to-Grid-No.l Voltage 
for Focus with Ultor 
Current of 100 ~mp • • • • 

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 neg at ive) ••••• 
Grid-No.4 Current ••••••• 
Grid-No.2 Current ••••••• 
Field Strength of Single-Field 

lon-Trap Magnet (Approx.) 

Field Strength of Adjustable 
Centering Magnet 

Exe.pl •• of U •• of D •• lgn Reng •• : 
/lith ultor-to-frid-No.l voltar. of 

0% to +2.6% of Ec5g1 

8.5% to 19.4% of Ec2g1 

8.5% to 19.4% of Ec2g1 
-25 to +25 
-15 to +15 

~tc591 x 40 
14000 

o to 8 

16000 18000 
and frid-No. :rto-frid-Nool voltare of 300 300 

Grid-No.4-to-Grid-No.l Voltage 
for Focus with Ultor Current 
of 100 ~p • ...... o to 415 o to 470 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction of 
Focused Raster 25 to 58 25 to 58 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Bl ack Level): 
White-level value 

(Peak negative) 25 to 58 25 to 58 
Field Strength of 

lon-Trap Magnet • 43 45 

Maximum Circuit Velu •• : 
Grid-No.l-Circuit Resistance 1.5 max. 

volts 

volts 

volts 
~p 

~mp 

gausses 

gausses 

vott. 
volts 

volts 

volts 

volts 

gausses 

megohms 

r .ril1Ianceandde'lnitlon decrease with decreasing ultor Yoltageorultor-

~~:yr~~l~~g~ :~~~~ge~o~ n b~e~:~:l tht:ne ~!~~~ ~~l ~~~e or the ul tor-to-grl d-

For %-ray shieldinl considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this S.ction. 

AUG. 16. 1954 1UIE DIVISION 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
E.j:'= 6.3 VOLTS 
ULTOR-TO-GRID-NIlI VOLTS= 

16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nil I TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS 

RASTER SIZE= IB"XI3 1/2" 

GRID-DRIVE SERVICE 

E.j:'= 6.3 VOLTS 
ULTOR VOLTS=IBOOO 
GRID NIlI BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS 

RASTER SIZE 18"xI31t2' 

- CATHODE DRIVE 
GRID DRIVE 

300 

.250 

II) 

~ 
11.1 
III 

~200 
.J 
I 
t-

~ 
I 

II) 
II) 

150 11.1 
z 
t-
:I: 
(.? () 
it 
III 

t-
:I: 

" 
100 

.J 
:I: 

" :I: 

50 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

AUG. 5,1954 92CM-B36B 
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KINESCOPE 

SMALL-SHELL OUOOECAL 
6 - PIN BASE (NOTE 3) 

..J[TEe N2Be-e3 ---"'--'-' 

AUG. 16. 1954 TUIE DIVISION 
IADIO COIPOIATION 0' AMERICA, MAllISON, NfW Jl!ISf' 

TRANSPARENT 
INSULATING 

COATING 
(NOTE 5) 

CE-8237A 



92CL - 8237 

AUG. 16, 1954 
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21YP4 

KINESCOPE 

t------- 231-32", ~II"--------" 

1----1!>1~~2"· ~11I"-----·.\.1·_7"-z"' ~IO" 

i REFERENCE r- LINE 
\ (NOTE 2) 

.,---ULTOR J' RECESSED SMALL 
CAVITY CAP 

JETEC NRJI-21 
"" (NOTE ,) 

7!>'32' ~ : 

1UIE DMaOt4 CE.-82378 
RADIO COIfIOIATtON Of .-.IICA. .... 'ION. MIW _.v 
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21YP4 

KINESCOPE 

LINE 

SEE TUBE 

DETAIL OF PANEL 

ROTE 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 IMEASURED ABOUT THE TUBE AXIS' OF 
± 30°. BULB TERMINAL IS ON SAME SIDE AS PIN No.6. 

IOTE 2: WITH TUBE NECK. INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.1 10 ISHOWN 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. 

IOTE 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". 

MOTE .: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 6: TO CLEAN THIS AREA. WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

MOTE 6: SEAL BULGE MAY PROTRUDE NOT MORE THAN liB" BEYOND 
MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, DIAGONAL, OR 
HEIGHT. 

AUG. 16, 1954 1UIE DMSION 
CE-82J7C 

IAIMO COIPOIATION Of AME'ICA, MAllISON. treY _." 



21YP4 " AVERAGE DRIVE 

t' CATHODE-DRIVE SERVICE 
E~=6.3 VOLTS 
ULTOR-TO-GRID-Ngi VOLTS= 

14000 TO 18000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID NIII TO GIVE 
FOCUSED RASTER CUTOFF 

CHARACTERISTICS 

GRID-DRIVE SERVICE 
E~= 8.3 VOLTS 
ULTOR VOLTS=14000 TO 18000 
GRID N21 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTEI\ CUTOFF 

- CATHODE DRIVE 
GRID DRIVE 

3.0 

2.5 

III 2.0 
&.I 
a: 
&.I 
11. 

" '" J 
..J 
2 1.5 

a: 
o 
~ 
::;) 

1.0 

" 

o ~ ~ ~ ~ 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

AUG. 9,11154 92CM - 8224RI 
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2.IVP4-A 

• KINESCOPE 

The 21YP4-A is like the 21YP4 except that it has a .et~L­
bGci.d screen and greater 1 ight output as shown by the cur.ves 
on the back of this page. 

AUG. 16. 1954 DATA 



~ 21~~t 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE -, 

E+= '.3 VOLTS -E+= '.3 VOLTS 
ULTOR-TO-GRID-Htll VOLTS= :ULTOR VOL'!"S= 1.000 

141000 -GRID HRI BIASED NEGATIVE WITH 
CATHODE BIASED POSITIVE WITW RESPECT TO CATHODE TO GIVE 

~6~~~~6 ~~S~~~ ~~M:>F GIVE::,.o;~t,f~o~'U~l~RA~UA~~~AGE 
RASTER FOCUSED AT AVERAGE - BRIGHTNESS 

BRIGHTHESS:RASTER SIZE 18"x 13\1; 
RASTER SIZE= 18"X 13\1z" -

[1_ I"' I I I I I I , .-, I I I I I I I I 

300 

2!10 

; 
~200 

i 
I 

:! 
&.J 1!l0 
Z ... 
~ 
~ 
... 
~ 100 
J 
~ 
i 

!lO 

- CATHODE DRIVE 
GRID DRIVE 

o ~ ~ ~ ~ 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

AUG.!I,19!14 TUIE DIVISION 12CM-8367 
RADIO COUOIATION Of AMIIICA,. tWItION. leW .allY 
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KINESCOPE 
RECTANGULAR GLASS TYPE 

MAGNET IC FOCUS MAGNET I C DEFLECT I ON 

DATA 
General: 

Heater. for Unipotential Cathode: 
Voltage. • • • • • • •• 6.3. 
Current • • • • • • • •• 0.6. 

~irect Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes. 

External conductive coating to ultor­

Faceplate. Spherical •••••••••• 
Light Transmission (Approx.) •••••• 

~hosphor I For curves. see front of this Section). 

Fl uo rescence • 
Phosphorescence 

Pers i stence • 
Focusing Method • 
Deflection Method ••••• 
Deflection Angles (Approx.): 

Diagonal 
Hori zontal ...... Vert ical 

Jon-Trap Gun 
Tube Dimensions: 

Requires External 

Overall length 
Greatest width 
Greatest height 
Diagonal ••••••••• 

Screen Dimensions (Minimum): 
Greatest width 
Greatest height 

t Diagonal ••• 
Projected area 

ac or dc volts 
amp 

6 !l#-f 
5 !J4J.f 

{750 max. !J4J.f 
• 500 min. !J4J.f 
••• Filterglass 
• •••••• 75% 
P4--Sulfide Type 

• • White 
• • White 
• • Short 
Magnetic 
Magnetic 

• • • 700 

• •• 650 

•••••••• 500 

Single-Field Magnet 

23-1132" ± 318" 
20-114" ± 1/8" 

15-9116" ± 1/8" 
21-7132" ± 1/8" 

• 19-118" 
14-3116" 

• 20-118" 
245 sq in 
• 24 Ibs WeIght (Approx.) 

Mounting Position 
Cap • 

•••••••••• Any 
Recessed Sma II Cavity (JETEC No.Jl-21) 

Bulb • • • • • • • •• J170 
Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW 
~ 

Pin 10-Grid No.2 _::-'" Collector) 
Pi n 11- Cathode --- C - External 
Pi n 12 - Heater Conduct ive 

~l~ ~=~~~~e~O.l c:® cap-ulci~~d No.3. 

I I Coating 

~ 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 21ZPll-A. the ultor function is performed by 

~~~d 2"10iii_A,S i ~~:y gr;~e N~~~ 1:~~ ie~~~e~~~~r~~~ ctonn:f~;~ y t~~e!~Vro~! t~~~ 
convenience in presenting data and curves. 

AUG. 16. 1954 YUlE DIVISION TENTATIVE DATA 1 
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KINESCOPE 

GRID-DRIVE6 SERVICE 

Unl.ss oth.rwis. s~ecifi.d. voltaf' values are positive 
with. resp.ct to cathod. 

Maximu. Ratings, D.sifn-C.nt.r Valu.s: 

ULTOR VOLTAGE • • • • 
GRID-No.2 VOLTAGE •• 
GRID-No.1 VOLTAGE: 

Negative bias value 
Pos i t ive 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: 

18000 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

rith any ultor voltafe IEc~ki between 14000' and 18000 volts 
and frid-No.2 voltafe IEc2ki b.tween 200 and 500 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 •• 

Focus ing-CoiI Current (De)O • 

Field Strength of Single-field 
lon-Trap Magnet (Appro~.) • 

Field Strength of Adjustable 
Centering Magnet ••••• 

-9.3% to -24% of Ec2k 

9.3% to 24% of Ec2k 
-15 to +15 

[ Ec3k x 104] ± 10% 
14000 

Ec3k 
f4000 x 42 

o to 8 

volts 

volts 
!L8mp 

ma 

gausses 

gausses 

Examples of Use of Design Ranges: 
rith ultor voltafe oj 

and frid-No.2 voltaf, of 

Grid-No.1 Voltage for 
Visual Extinction of 

Focused Raster • • 

26000 

300 

-28 to-72 

18000 volts 

300 vol ts 

-28 to -72 volts 

... Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

* . 0: See next page. 
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KINESCOPE 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak pos i t i ve) 
Focusing-Coil Current (DC). 

lField Strength of 
lon-Trap Magnet ••••• 

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

28 to 72 
110 ± 10% 

45 

CATHODE-DRIVE- SERVICE 

28 to 72 volts 
118 ± 10% ma 

48 gausses 

1.5 max. megohms 

Unless otherwise specified, voltage valyes are positive 

with respect to frid NO.1 

Maximum Ratings, Desifn-Center Values: 

ULTOR-To-GRID-No.l VOLTAGE 
GRID-No.2-To-GRID-No.l VOLTAGE 
GRID-No.2-T0-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 

Equipment Design Ranges: 

18000 max. volts 
625 max. volts 
500 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With any ultor-to-erid-No.1 voltafe rEC3e1 ) between 
14000~ and 18000 voLts 

and erid-No.2-to-erid-No.1 voltaee rEC2e1 ) between 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

220 and 620 volts 

of Focused Raster ••••• 8.5% to 19.4% of Ec2g1 volts 
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black Levell: 

White-level value 
(Peak negative) 8.5% to.19.4% of Ec2g1 volts 

• e:~r~~\~;;~:thiosdethpeot~~eti~~i ~~t~O~~!~!~r ~~ :~iidChNot.ht aYn~d;~eS~¥~:~ 
el ect rodes. 

* Brilliance and definition decrease with decreasing ultor voltage or 
ultor-to-grid-No.l voltage. In general, the ultor voltage or the ultor­
to-grid-No.l voltage should not be less than 1ij.000 volts. 

0: See next page. 
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2IZP4-A 

KINESCOPE 

Grid-No.2 Current •••••• -15 to +15 ~p 

Focusing-Coil Current (De)o •• tv'J4Ct6~ x 1~ ± 10'1 

Field Strength of Singl~Field Ec3g1 
lon-Trap Magnet (Approx.). 14000 x 42 gausses 

Field Strength of Adjustable 
Centering Magnet '.' • • • 0 to 8 gausses 

Exa.p! •• of U •• of D.slgn Rang •• : 
"ith ultor~to~,rid~No, 1 

volta,. of 16000 18000 volts 
and ,rid~No,2~to~,rid~No,l 

voltlJ,. of 300 300 volts 

Cathod~to-Grid-No,l Voltage 
for Visual Extinction 

of Focused Raster 25 to 58 25 to 58 volts 
Cathod~to-Grid-No,l Video 

Drive from Raster Cutoff 
(Black Level): 

Whit~level·value 

25 to 58 25 to 58 volts (Peak ne~ative) 
Focus ing-Coi1 Current (DC ' •• 110 ± 101 118 ± lOS ma 
Field Strength of 

lon-Trap Magnet 45 48 gausses 

Maxl.um Circuit Valu •• : 
Grid-No.l-Circuit Resistance 1.5 max. megohm 

o For specimen focusing coil similar to JET[e Focusin~ Coil NO.109 posl 

; I f~~~e:l }~o:1 ~e':~e~g:ar1 n~ I (::~OBt.:~::arng,,~ti,:r. 1 i ~~e or n3:~al~ 
current Is for condit Ion with combined grid-No.1 bias voltage and video 
signal volt·age adjusted to p'roduce a h1ghl igt'lt brightness of ,0 foot 
lambe,.ts on a 19-1/S- )( U-,/16· picture area sharply focused at centl 
of screen. 

For x-r4y shieldin, consider~tions. see sheet 
X~RAY PRECAUTIONS FOR CATBODE~RAY TUBES 

tJt front of this Section, 

uttar current vs Drive Curves 
IJre the SIJ, .. IJS do"", for Type 21YP4 
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2 Ii-A , 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE _ GRID-DRIVE SERVICE 

E~= 11.3 VOLTS : E~= 11.3 VOLTS 
ULTOR-TO-GRID-NR I VOLTS= _ULTOR VOLTS = 111000 

111000 -GRID NRI BIASED NEGATIVE WITH 
CATHODE BIASED POSITIVE WITH- RESPECT TO CATHODE TO GIVE 

RESPECT TO GRID NR I TO GIVE"- FOCUSED RASTER CUTOFF 
FOCUSED RASTER CUTOFF :RASTER FOCUSED AT AVERAGE 

RASTER FOCUSED AT AVERAGE . BRIGHTNESS 
.. BRI!:HTNESS: RASTER SIZE 18" x 131t; 

RASTER SIZE= 18 x 131tz : 

300 

2!!>0 

III 

Ii: 
'" II 
::1200 
« 
..J 

~ 
I 

III 
en I!!>O 

~ 
~ 

§ 
i 
~ 

§ 100 

..J 

5 
:I: 

!!>O 

". I I I I I I I I I I I I I I 1.1 I I 

- CATHODE DRIVE 
GRID DRIVE 

o ~ ~ ~ ~ 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

AUG.9,19!!>4 92CM-8311 
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2IZP4-A 

KINESCOPE 

~ 
SCREEN 
HEIGHT 

14~ 
MIN. 

4·'~ iJ 
~,,~. _Th ., ••• J 

SMALL-SHELL OUODECAL 
5- PIN BASE (NOTE 3) 

JETEC N2B5-~7 -~~~ 

AUG. 16, 1954 TUBE DIVISION 
IADIO COI,OIAfiON 0' AMEiICA. "AlliSON. NEW JURY 

TRANSPARENT 
INSULATING 

COATING 
(NOTE 5) 

CE-8132R1A 



"9,,.," 
, Ia" 

~ 
2IZP4-A 

KINESCOPE 

L~ 
1 .-----UL TOR 

J' RECESSED SMALL 
CAVITY CAP 

JETEC N'i!:JI- 21 

." (NOTE I) 
1 5/32 :! ~ : 

92Cl-8132RI 

AUG. 16, 1')')4 TUBE DIVISION CE-B132R1B 
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KINESCOPE 

LINE 

SEE TUBE 

DETAIL OF PANEL 

IOTE 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 AX(SI OF ± 30°. BULB TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.6. 

IOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTIONl 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. 

IOTE 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 
01 AMETER OF 3". 

IOTE ~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

MOTE 6: SEAL BULGE MAY PROTRUDE NOT MORE THAN 1/8" BEYOND 
MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, DIAGONAL, OR 
HEIGHT. 

AUG. 16, 1954 YUlE DMSIOH 
CE-8132R1C 

IADIO COIPOUTION or AMIlia. MAlIIION. NIW JURY 
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2IZP4-B 

KINESCOPE 

The 21ZP4-B is like the 21ZP4-A except that it has a metaL­
backed screen and greater 1 ight output as shown by the curves 
on the back of this page. 

AUG. 16. 1954 TUIE DIVISION DATA 
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AVERAGE DRIVE CHARACTERISTICS 

...... SERVICE GRID-DRIVE SERVICE 

I~f~ VOLTS ~~,:=_6.3 VOLTS 

lULl -TO-GRID-NR I VOLTI~~OO,j l!~~'~~~V~~IIitD'~?..oAlA"'''''' WITH 
1"~IMUUt. BIASED POSIT ~!t~ !.~ _':.,!,ji~~f.!~ GIVE 

~~:!!":~~! TO GRID NR _v .. ~ _~~~~'":.. .. 
ru ... u~t. ... RASTER :RASTER fOCUSED AT ~'!~~~~~ 

IRASTER fOCUSED AV~RAG~ " B~'~M' Nt.;:);:) 

IDA ....... D " ~~~~r SIZE 18 x 13"'2 
I~~~' ~~ SIZE= 18 x ~ ~~. 

400 

350 

f 
! 
l 300 

! 
&~W 

! 

; 
I 

200 

~ 150 III 

~ 
:r 
u 
J 100 
:r 
CI 
:c 

50 

o 10 20 30 

CATHODE DRIVE 
GRID DRIVE 

40 50 
VIDEO SIGNAL VOLTS fROM RASTER CUTOff 

D 
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24~P4 ~, 
PICTURE TUBE . _____ .. ~ 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

itth heater havi~ controlled wara-up t!.a 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. • • • • • •• 6.3 •••••• ac or dc volt, 
Current. • • • • • •• 0.6 :t 5$ •••••••••• am~ 
Warm-up time (Average) 11 •••••••••••• sec 

For definiticm of heater "'rIIHl1> ti ... and ... thad of d.te".inine 
it. se. sh.et BEATER flARJl-UP TIKE KEASUREKEKT at front of 
Receivi", n.~ Section. 

Di rect Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to all other electrodes •• 

External conductive coating to ultor 

aceplate, Spherical •.•••••••• 
Light transmission (Approx.) .•..•. 

Phosphor (For curves, see front of this Sect ion). 

Fl uorescence •. 
Phospho rescence. 

Pers i stence •• 
ocusing Method .• 

~eflection Method •.•... 
pefl ect i on Angles (Approx.): 

Diagonal ..• 
Hori zontal •• 

. . 

6 J.LIlf 
5 J.LIlf 

{2500 max. J.YLf 
1700 min. p.p.f 

• •• Filterglass 
• . . • .. 74$ 
P4--Sulfide Type 

Aluminized 
• •••• Whi te 
· •••• White 
• . • . • Short 
• El ect rostat i c 

Magnetic 

900 

850 

68 0 Vertical .•• 
1 ect ron Gun • . 
ube Dimensions: 

.Type Requiring No lon-Trap Magnet 

Overall length 
Greatest width. 
Greatest height. 
Diagonal ..•• 
Neck length. • • • . . •• 
Radius of curvature of faceplate 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height. 
Diagonal .•.• 
Projected area. 

.......... 
(Externa 1 

• 18-1/8" :t 3/8" 
22-11/16" :t 1/8" 
18-7/16" :t 1/8" 

• •• 24" t 1/8" 
· 4-112" t 3/16" 
surface) •• 40" 

• . 21-7/16" 
16-7/8" 

22-13/16" 
332 sq. in. 

. 32-112 lbs Weight (APprox.) • 
~perat i n9 Pos it i on 
Cap ••.•.•.• 

• ••..•.••••...•••• Any 

Bulb 
Base 

4-59 

Recessed Small Cavity (JEDEC No.Jl-21) 
· . . . . . . • . . . . . . . .J 192A/E 
· .• Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203), a 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63) 

ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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24AUP4 

PICTURE TUBE 

Basing Designation for BOTTOM VIEW 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6 -Grid No.4 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pi n 12 - Heater 

GRID-DRIVE· SERVICE 

•••••••• 12L 

Cap - Ultor 
(Grid No.3. 
Grid No.5. 
Collector} 

C - External 
Conductive 
Coating 

Unless otherwise specified, voLtage values are positive 
~ith respect to cathode 

Maximum Ratings, Oesirn-Cent.r Values: 

ULTOR VOLTAGE •• 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value. 
Negative value •• 

RID-No.2 VOLTAGE •• 
RID-No.1 VOLTAGE: 

Negative-peak value. 
Negative-bias value. 
Positive-bias value. 
Pas i t i ve-peak va I ue. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

Du ring equ i pment warm-up per i od 
not exceeding 15 seconds ••.•• 

After equipment warm-up period .•. 
Heater positivewith respect to cathode. 

Equipment Design Ranges: 

fOOOO max. 
12000· min. 

1000 max. 
500 max. 
500 max. 

200 max. 
140 max. 

0 max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

va Its 
volts 
volts 

~ith any uttor voLta" (Ec,~ between 12000 and 20000 volts 

and ,rid-No.2 voltage (E C2 ") betr.Jeen 200 andsoo volts 

rid-No.4 Voltage for 
focus§ . • . . . • • . -75 to +400 va Its 

Grid-No.1 Voltage (tc1k) for 
visual extinction of 
focused raster . . . . 

rid-No.1 Video Drive from 
Raster Cutoff (Black Level): 
White-level value 
(Peak positive). 

.See Raster-Cutoff-Ranfe Chart 
for Grid-Drive Service 

value as determined for 
except video drive is a 

positivp voltage 
rid-No.4 Current. ••.•.•• -25 to +25 p. 

See next page. 
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24AUP4 

PICTURE TUBE 

Grid-No.2 Current •••••• 
Field Strength of Adjustable 

Centering Magnett ••••• 

Exa.ples of Use of Design Ranges: 

With ultor voltage of 
and grid-No.2 voltage of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for visual 
I" extinction of focused raster. 
~rid-No.l Video Drive from 

Raster Cutoff (Black Level): 
Wh i te-l evel val ue ••••••• 

~axi.u. Circuit Values: 

IGrid-No.l-Circuit Resistance. 

-15 to +15 

o to 8 

18000 

300 

-75 to +400 

-.35 to -72 

.35 to 72 

1. 5 max. 

CATHODE-ORIVE- SERVICE 

gausses 

volts 
volts 

volts 

volts 

volts 

megohms 

Unless otherwise specified. voltage values are positive 
with res~ect to grid NO.1 

~axi.u. Ratings, Design-Center Values: 

~LTOR-TO-GRID-No.l VOLTAGE ••• 

~RID-No.4-TO-GRID-No.l VOLTAGE: 
Positive value ••••••.. 
Negative value ••••••.. 

~RID-No.2-TO-GRID-No.l VOLTAGE. 
PRID-No.2-TO-CATHODE VOLTAGE .. 

ATHODE-TO-GRID-No.l VOLTAGE: 
Positive-peak value 
Positive-bias value 
Negative-bias value 
Negative-peak value •. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment wann-up period 
not exceeding 15 seconds •...•. 

After equipment warm-up period •.•• 
Heater pos i t ive wi th respect to cathode. 

EquiPMent Design Ranges: 

fOOOO max. 
12000· mi n. 

1000 max. 
500 max .. 
640 max. 
500 max. 

200 max. 
140 max .. 

0 max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor-to-grid-No.l voltage IE e5t1 ) between 12000 
and 20000 volts and trid-No. 2-to-grid-No.l voltae' IEc2t1 ) 

between 225 and 640 voLts 

-75 to +400 volts 
~rid-No.4-to-Grid-No.l Voltage 

for focus§ •••.•....• 
Cathode-to-Grid-No.l Voltage 

(Ekgl 1 for visual extinction 
of focused raster • • • . . . See Raster-Cuto!!-Range Chart 

for Cathode-Drive Service 
See next page. 
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PICTURE TUBE 

athode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value 
(Peak negat ive) .Same value as determined for 

Ek91 except video drive is a 
negative voltage 

",rid-No.4 Current ••.••• 
~rid-No.2 Current ••••.• 

ield Strength of tAdjustable 
Centering Magnet 

Exa.ples of Use of Design Ranges: 

IIi th ul tor-to-trid­
NO.1 volta,e of 

and trid-No.2-to-trid­
NO.1 voltat. of 

Grid-No.4-to-Grid-No.l 
Voltage for focus .. 

athode-to-Grid-No.l Volt­
age for visual extinction 
of focused raste r • • • . 

athode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value •• 

~aximu. Circuit Values: 
~rid-No.1-Circuit Resistance ••• 

• 

-25 to +25 pa 
-15 to +15 pa 

0 to 8 gausses 

18000 volts 

300 volts 

-75 to +40C volts 

33 to 60 vol ts 

-33 to -60 volts 

1.5 max • megohms 

Grid drive is the operating condition in which the video signal variesl 
the grid-No.1 potential with respect to cathode. 

• This value is a working design-center minimum. The equivalent abso­
lute .h,i_. ultor-or ultor-to-grid-No.l voltage is 11.000 volts. be­
low which the serviceability of the 2JUUP4 will be impaired. The 
equipment designer has the responsibility of determining a minimum 

~~=~y~ i~; 1 ~:p:~~~v~~~!g~n~:~ i ;~r o~o~~~ :~~~~~!~t °e:~1!! ign c~~: i!~ ~~~ 
lute minimum ultor-or ultor-to-grid-No.l voltage is never less than 
11.000 volts. 

§ The grid-NO. a voltage or grid-No • .tI-to-grid-No.l 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.l 
voltage) within design ranges shown for these items. 

t Distance trom Reference Lin.e for suitable PM centering magnet Should 
not exceed 2-1/.-. 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 ot the tube face. It is to be noted 
that the earth's magneti"c field can cause as mUCh as 1/2-inch deflec­
t ion 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.1 and other elec­
trodes. 

4-59 

For X-ray shielding considerations, see sheet 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of thi s Sechon 
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RASTER-CUTOFF-RANGE CHARTS 
GRID-DRIVE SERVICE 

E~=6.3 VOLTS 
ULTOR VOLTS=12000 TO 20000 
GRID-N"4 VOLTS ADJUSTED FOR FOCUS. 

100 200 300 400 
GRID-NlI2 VOLTS 

500 

92CS-9919 

CATHODE-DRIVE SERVICE 

Ef"=6.3 VOLTS 
ULTOR-TO-GRID-NRI VOLTS = 12000 TO 20000 
GRID-NR4-TO-GRID-N"1 VOLTS ADJUSTED FOR FOCUS. 

GRID-N"2-TO-GRID-N"1 VOLTS 

ELECTRON TUBE DIVISION 92CS-9918 
RADIO coapORATlON Of AMUle", HARRISON. NEW JERSEY 
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PICTURE TUBE 

4----SCREEN WIDTH 21 'l.; MIN.----.l 

SHORT SMALL-SHELL 
DUOO£CAL 6-PtN 8ASE 

JED£C GROUP 4. Ntl86- 203 
OR 

SMALL-SHELL 
DUOOECAL 6-PIN BASE. 

ARRANGEMENT I 
.JED£C GROUP 4. Nt:86-63 

(NOTE 3) 

ELECTRON TUIE DIVISION 
.AOIO COIPOIATION OF AMfllCA, HAltISON. NEW JERSEY 

CE-9917A 



~ 
24AUP4 

PICTURE TUBE 

~RI:F"ERENCE 
I LINE 

~ 
(NOTE 2) 

5~i:!/ I '1-1 

4-59 IADI ELECTION --;;~-------- I 
CA. HA •• ISON. NEW JEISIT CE-9917B o COlPOIATION Of ,,= DIVISION 
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PICTURE TUBE 

MOLD-MATCH LINE 

SPLICE LINE 

-MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF' PANEL 

IOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AX I SAND UL TOR TERMI. 
NAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXISI 
OF ± 300 • ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

IOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-L I NE GAUGE JEDEC No. G-116 (SHOWN AT FRONT OF TH I S 
SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

IOTE 3: SOCKET FORTHISBASE 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". 

IOTE ,: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

IOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

NOTE I: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN­
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN liB", 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. 

4-59 ELECTRON TUft DIVISION CE-9917C 
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AVERAGE 

24~P4 ~..,& .... 

DRIVE CHARACTERISTICS ~ 
CATHODE-DRIVE SERVICE 

Ef" = 6.3 VOLTS 

ULTOR-TD-GRID-N"I VOLTS = IfIOOO 
CATHODE BIASED POSITIVE WITH 

GRID-DRIVE SERVICE 

Ef" = 6.3 VOLTS 

ULTOR VOLTS=lfIOOO 
GRID Nal BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
rOCUSED RASTER curorr. 

RESPEC T TO GRID N 21 TO C.IVE 
rOCUSED RASTER cUTorr. 

RASTER rOCUSED RASTER rOCUSED 
AT AVERAGE BRIGHTNESS. AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21"x 16" RASTER SIZE = 21"x 16" 

300 

250 

1/1 
t-
o: 
III 200 

2 
~ 
...J 
I 
t-
O 
0 ... 
I 150 

1/1 
1/1 ... 
Z 
t-
X 
l) 

0: 100 
ID 

t-
X 
l) 

...J 
X 
l) 

X 50 

CATHODE DRIVE 
GRID DRIVE 

;C 

o 20 40 60 80 
VIDEO SIGNAL VOLTS rROM RASTER CUTorr 

ELECTRON TUBE DIVISION 92CM-9352 
IADIO CO.PO .... TION O. AMI.ICA, HAI.ISON. HEW JUSfT 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
E4' =6.3 VOLTS 
ULTOR-TO-GRID-N-I VOLTS= 

12000 TO 20000 
CATHODE BIASED POSITIVE WITH 

RESPECT 10 GRID N-I 10 GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 

E4'= 6.3 VOLTS 
ULTOR VOLTS =12000 TO 20000 
GRID N.I BIASED NEGATIVE. WITH 

RESPECT TO CATHODE TO .GIVE 
FOCUSED RASTER CUTOFF. 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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24CP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 

Heater. for Unipotential Cathode: 
Vo 1 tage • • • • • • • •• 6.3 
Current ••••••• " 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes •• 
Cathode to all other electrodes ••• 
External conductive coating to ultor-

Faceplate. Spherical •••••••••• 

.ac or dc volts 
amp_ 

6 /lILf 

5 /lILf 

{750 max. /lILf 
500 min. /lILf 

Fi lterglass 
Li ght t ransm iss i on (App rox. ). • • • • 

Phosphor (For curves, see front of this section). 
. ... 71%-

.P4--Sulfide Type 

Fl uo rescence. • 
Phosphorescence 

Persistence. 
Focusing Method. 
Deflection Method ••••• 
Deflection Angles (Approx.): 

Diagonal •• 
Hori zontal ••• 

. ..... Vert i cal. • •• 
I on-Trap Gun 
Tube Dimensions: 

Requires External 

Overall 1 ength. 
Greatest width. 
Greatest hei ght 
Di agonal •••• 

Screen Dimensions (Minimum): 

Al umi ni zed -
White 

• • White 
• • Short 
.Magnetic 
.Magnetic 

• • • 900 

• •• 850 

• ••••••• 680 -

Single-Field Magnet 

21-1/8" ± 3/8" 
22-11/16" ± 1/8" 
18--7/16" ± 1/8" 

24" ± 1/8" 

Greatest width. 21-1/4' 
Greatest height 16-3/4" 
Diagonal. • • • 22-5/8" 
Projected area. 319 SQ. in.-

Weight (Approx.). 351bs 
Mount i ng Pos it i on ••••• • • • • • • • • • • An 
Cap. • • • • •• .Recessed Small Cavity (JETEC No.Jl-21) 
Bulb. • • • • • • • • • • • • • • • • • • • • J19 
Base ••••••• Small-Shell Duodecal S-Pin (JETEC No.BS-57) 

Basing Designation for BOTTOM VIEW. • •••••••• 12N ... 

Pi n 1 - Heater Cap - Ul tor 
Pin 2 - Grid No.1 (Grid No.3. 
Pin 10 - Grid No.2 Collector) 
Pi n 11 - Cathode C - External 
Pin 12 - Heater Conductive 

Coating 
• The ·ultor· in a cathode-ray tube is the electrode to which is appl ied 

the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 2IlCP.-., the ultor function is performed by 

~~~d 2~~'p3ij:'A, Sit"hCeey g:~: ~gl' ?e~~di~~l! e~~~~r~~~ ~~n~,~~~~ taOie~uhle[O~~ t~~~ 
convenience in presenting data and curves. 

~ I nd i cates a Change. 

NOV. 1. 1955 
TUIE DIVISION 
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24CP4-A 

KINESCOPE 

GR I D-DR I VEl. SERV ICE 
Unless otherwise specified, voLtate vaLues are positIve 

with respect to cathode 

Maximum Ratings, Desien-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: 

20000 max. 
500 max. 

125 max. 
o max. 
2 max. 

410 max. 
1BO max. 
lBO max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

With any ultor voltaee IEc3kJ between 16000· and 20000 volts 
and erid-No.2 voLtaee 1Ec2kJ between 200 and 500 voLt. 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster •.• 

Grid-No.1 Video Drive 
from Raster Cutoff 

(81 ack Level): 
White-level value 

(Peak positive) 
~ri d-No. 2 Cu rrent • • ••• 

-. Focusing-Coil Current (De)O 

-. Ion-Trap Magnet Current 
(Average)" ••••• 

-. Minimum Field Strength of 
PM lon-Trap Magnet§ •• 

Field Strength of Adjustable 
Centering Magnet 

9 . .3% to 24% of EC2k 
-15 to +15 

tJ1~Q30ko x lOB] ± 20% 

~EC3k 
16000 x .30 

EC.3 k 
16000 x .3.3 

o to B 

Examples of Use of Design Ranges: 

With uLtor voLtaee of 16000 18000 

and erid-No.2 voLtaee of 300 400 

-. Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster ••••••. -2Bto-72 -.37to-96 

volts 

volts 
~p 

rna 

rna 

gausses 

gausses 

volt. 

voLt. 

volts 

.. Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potenti-al with respect to catl'1ode. 

*,0, **,§: See next page. .... I nd i cates a change. 

NOV. 1, 1955 
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DATA 1 
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~ 
24CP4-A 

KINESCOPE 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Focusing-Coil Current (DC). 
Minimum Field Strength of 

PM lon-Trap Magnet •••• 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 

28 to 72 
108 ± 20% 

33 

CATHODE-DRIVE- SERVICE 

37 to 96 volts.-
115 ± 20% ma .-

35 gausses 

1.5 max. megohms 

Unless otherwise specifIed, voltage vaLues are posItive 
with respect to frid No., 

Maximum Ratings, Desifn-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE ••• 
GRID-No.2-TD-GRID-No.l VOLTAGE. 
GRID-No.2-TO-CATHODE VOLTAGE. 
CATHODE-TD-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 

Equipment Design Ranges: 

20000 max. volts 
625 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With any ultor-to-frid-No., voltafe 1Ec3f,J between 
16000· and 20000 volts 

and frid-No.2-to-fnd-No., voltafe IEc2f ,J between 
220 and 620 voLts 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster. . • •• 8.5% to 19.4% of EC2g1 volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negative) 8.5% to 19.4% of EC291 volts 

• ;:~r~~et~;i~:thiosdethp~t~Pn~i!~ i :~t~O~~~~~gr ~~ gWrhji(JChNot.h1e aVn~d1~eS~~~:~ 
electrodes. 

* ~f ~~~~t;cger i~~o~~f ~~~ ~~~~. d~~rge:nseera~i.t ~ h~e~r~~~ i ~9, ~~gt~~r \Oh~t~~~o~~ 
to-gr i d-No. 1 vol tage shoul d not be 1 ess than 16000 vol t5. 

0: See next page. - I nd i cates a change. 
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24CP4-A 

KINESCOPE 

-15 to +15 Grid-No.2 Current •• 

Focusing-Coil Current (DC)o. 

lon-Trap Mainet Current 

r~ ] IY I6000 x 1~ :I: 20S 

(Average) •••••••• 

Minimum Field Strength of 
PM lon-Trap Magnet§ ••• 

Field Strength of Adjustable 
Centering Magnet ••••• 

E ... ples of Use of Design Ranges: 
"ith uU ~r-to-,rid-No. 1 

"aLta,. of 
and ,rid-No.2-to-,rid-No.1 

"oUa,. of 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster •• , • 

Cathode-to-Gri d-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak ne\lative) 
Focusing-Coil Current (DC) ••• 
Minimum Field Strength of 

PM lon-Trap Magnet ••• 

Ma.i ... Circuit Values: 
Grid-Ho.l-Circuit Resistance 

,J EC391 x 30 
16000 

,JEC391 
16000 x 33 

o to 8 

16000 18000 

300 400 

25 to 58 34 to 78 

25 to 58 34 to 78 
108 ± 20S 115:1: 20S 

33 35 

1.5 max. 

I'8ITIP 

ma 

rna 

gausses 

gausses 

"oLts 

"oLts 

volts 

volts 
rna 

gausses 

megohms 

o For specimen focusing coil silllil.rtoJETEC Focusiny Coil No. 109 posi-

; lY~~~e:i,trho:i:e':~e~~:a[1 n~ i (~:;o~~.:~~:~,ngu~t,,,:). 1 i ~~e Of n:l~a¥:~ 
current is for condition with sharp focus at center of picture area 
and combined 9rio-Mo.l voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 root-lamDerts measurea on an In­
dian Head Test Pattern set forPa 2P x 16- picture size • 

•• For JETEC lon-Trap Magnet 110.117. or equivalent, located with the 

;~:i ~~?S ::~; O:n~h~or~l:cl i:C;fv~O~:!':u:V:~ itghheta:~S?etween grid No.1 
§ For specimen PM ion-trap magnet. such as Heppner ModeJ Mo.EIl,7 t or 

equivalent, located in optimum position and rotated to give lIaXlmum 
brightness. For a given equipment appl icat ion, the tolerance ran~e for 

~~, u~t. renl~: ~!)( l ~~mP~t irOe~gt[:p 0 r'~T~ ~~~U~edt b:h::r:d n~~ ~~~emeldn if~: 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing ade~uate adjustment to 
permit satisfactory performance without loss of highlight brightness. 

For I-ray shi.Ldin, consid.rations, s •• sh •• t 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this S.ction 

.... I nd icates a change. 
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24CP4-A 

AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 

E+, = 6.3 VOLTS 

ULTOR VOLTS = 16000 

CATHODE-DRIVE SERVICE 
E+, = 6.3 VOLTS 

ULTOR-TO-GRID-N"I VOLTS = 16000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID NIlI TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 

GRID N" I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS AT AVERAGE BRIGHTNESS 

RASTER SIZE=21"XI6" RASTER SIZE=21"X 16" 

CATHODE DRIVE 

3 
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GRID DRIVE 

o 20 40 60 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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24CP4-A 
KINESCOPE 

7. ,. I N 

I~b:l ~6 

SMALL-SHELL DUODECAL 
~. PIN BASE (NOTE 3) 

.JETEC NRe~-57 

NOV. 1, 1955 
TUBE DIVISION 
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24CP4-A 

KINESCOPE 

92CL-8233RI 

NOV. 1. 1955 
TUBE DIVISION CE-8233RIB 

IADIO COIPORATION OF AMEiICA, HAI'IISON, NEW JUSlY 



SEE NOTE 6 

~ 
24CP4-A 

KINESCOPE 

MOLD-MATCH LINE 

SPLICE LINE 

-MAXIMUM WIDTH OF TUaE 
SUPPORT BAND. 

DETAIL or PANEL 

10TE 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 IMEASURED 
ABOUT THE TUBE AXISI OF ± 30°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.6. 

10TE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 116 ISHOWN AT FRONT OF THIS 
SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 

GAUGE WITH THE GLASS FUNNEL. 

10TE a: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEAOS 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". 

10TE II: 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 CON­
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX­
TERNAL CONOUCTIVE COATING MUST BE GROUNDED • 

• OTE &: TO CLEAN THIS AREA. WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH. 

10TE e: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN­
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 118", BUT AT ANY POINT AROUNO THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOV. 1, 1955 
ruE DIVISIOM 

CE-8233RIC 
IADIO tolHHATION OF AMEIICA, HAlIiSON. NEW JIIUY 
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24CP4-A 

AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 
Eof' = 6.3 VOLTS 

C"THODE-DRIVE SERVICE 
Eof' = 6.3 VOLTS 
ULTOR-TO-GRID-N" I VOLTS= 

16000 TO 20000 
C"THODE BI"SED POSITIVE WITH 

RESPECT TO GRID N"I TO GIVE 
FOCUSED R"STER CUTOFF 

ULTOR VOLTS=lbOOO TO 20000 
GRID N" I BI"SED NEG"TlVE WITH 

f/) ... 
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VIDEO SIGN"L VOLTS FROM R"STER CUTOFF 
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24 0 P4-A 

KINESCOPE 
RECT4NGUL4R GL4SS TYPE 
LOW-VOLT4GE FOCUS 

4LUMINIZED SCREEN 
M4GNETIC DEFLECTION 

DATA 

leneral: 
Heater. for Unipotential Cathode: 

Voltage. • • • • • • • • 6.3 
Current • • . • • • • • • 0.6 ± lOS 

Direct Interelectrode Capacitances: 

ac or dc vol ts 
• amp 

6 WJ.f Grid No.1 to all other electrodes •• 
Cathode to all other electrodes ••• 
External conductive coating to ultor-. 

· 5 WJ.f 
{750 max. WJ.f 

· 500 min. WJ.f 
Faceplate. Spherical •••••••••• 

Light transmission (Approx.) ••••• 
Phosphor (For curves, see front ot this Sect ion). 

• ••• Filterglass 

Fluorescence •• 
Phosphorescence. 

Pers i stence •• 
Focusing Method •• 
Deflection Method •••••• 
Deflection Angles (Approx.): 

Diagonal •.• 

• •••••• 71S 
P4--5ulfide Type 

Aluminized 
• ••• White 
• • • • White 
• • •• Short 
Electrostatic 

• Magnetic 

• • • • • 900 

· .••. 85 Hori zonta 1 • • 
Vert ica 1 ••• . ........... 68 

lon-Trap Gun •. 
Tube Dimensions: 

Requires External Single-Field Magnet 

Overall 1 ength 
Greatest width 
Greatest height. 
Diagonal .•••••••• 

Screen Dimensions (Minimum): 
Greatest width • 
Greatest height. 
Diagonal ••.• 
Projected area • 

Weight (Approx.) • 
Mount ing Pos i t ion. • •••••••••• 
Cap. • • • • • •• Recessed Sma 11 Cav i ty 
Bulb •••••.••••••••.••••• 
Base .••••. Small-Shell Duodecal 6-Pin 

Basing Designation for BOTTOM VIEW 

21-1/8" 
22-11/16" 
18-7/16" 

24" 

± 3/8" 
± 1/8" 
t 1/8" 
t 1/8" 

• • 21-1/4" 
• • 16-3/4" 
•• 22-5/8" 
319 sq. in. 

• •• 35 1 b 
• • • • • • An 
(JETEC No.Jl-21) 
• •..•• J192 
IJETEC No.B6~3) 
• . • . . • 12 

Pi n 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pi n 12 - Heater 

Cap - Ultor 

-: See next page. 
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(Grid No.3. 
Grid No.5. 
Collector) 

C - External 
Conduct ive 
Coating 

TENTATIVE DATA 1 
IADIO COIPOIATION 011 AMI.IeA. HAllllON • ..w lIlIIY 



~ 
24DP4-A 

KINESCOPE 

GRJD-DRIVE& SERVICE 
Unless otherwise s~ecified. voltge' vglues gre ~ositive 

with r .. ~.ct to cgthode 

Maxl.aM Ratings, Desien-Center yglues: 

ULTOR- VOLTAGE. • 20000 max. volts 
GRID-No.4 VOLTAGE: 

Positive value. 
Negative value'. 

GRID-No.2 VOLTAGE. 
GRID-No.l VOLTAGE: 

Negative bias value. 
Pos it ive bias val ue. 
Positive peak value •••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater neg at i ve wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .• 

After equipment warm-up period ••• 
Heater pos i tive wi th respect to cathode. 

EqulPlent D •• ign Rang.,: 

1000 max. volts 
500 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 mal<. volts 
180 max. volts 

Jfith gny ultor VOltgee (E,,-~k) betw .. n %6000' gnd 20000 volts 
gnd erid-Ko. 2voltgee (J'C2 k ) between 200 gnd 500 voHs 

Grid4-lo.4 Voltage for 
Focus with Ultor 
Current of 100 /'MIp. 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster • • • 

Grid4-lo.1 Video Drive from 
Raster Cutoff (Black Level): 
White-level value 

(Peak pos it ive) 
Grid4-lo.4 Current •••• 
Grid4-lo.2 Current •••• 

lon-Trap Magnet Current 
(Average) ". • • • • 

Minimum Field Strength of 
AM lon-Trap Magnet§ ••• 

Field Strength of Adjustable 
Centering Magnet ••••• 

-.*,II,··,§: See next page. 
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-0.41 to +2.21 of EC5k volts 

9.31 to 241 of EC2k 
-25 to +25 
-15 to +15 

V EC5k x 30 
16000 

,; EC5k 
16000 x 33 

o to 8 

vol ts 
I"'mp 
I"'mp 

ma 

gausses 

gausses 

TENTATIVE DATA 1 
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24 0 P4-A 

KINESCOPE 

Exa.ples of Use of Design Ranges: 
With uttar voltage of 

and grid-No.2 voltage of 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ~mp. 

Grid-No.l Voltage for 
Visual Extinction of 
Focused Raster • • • 

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak pos it ive) 
Minimum Field Strength of 

PM lon-Trap Magnet ••• 

MaxiMuM Circuit Values: 
Grid-No.l-Circuit Resistance 

16000 

3 00 

-65 to +350 

-28 to-72 

28 to 72 

33 

....... 

CATHODE-DRIVE- SERVICE 

18000 

4 00 

-75 to +400 

-37 to-96 

37 to 96 

35 

1.5 max. 

votts 

volts 

volts 

volts 

volts 

gausses 

megohms 

Unl.ss oth.rwis. s~.cifi.d. vottag. val u.s ar. ~ositiv. 
with r.s~.ct to grid NO.1 

MaXiMUM Ratings, D.sign-C.nt.r fatu.s: 

ULTORe-To-GRID-No.l VOLTAGE ••• 
GRID-No.4-TO-GRID-No.l VOLTAGE: 

Positive value ••••.•• 
Negative value· ••••••• 

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 exceed i ng 15 seconds. • • • 

After equipment warm-up period •••• 
Heater positive with respect to cathode. 

20000 max. volts 

1000 max. volts 
500 max. volts 
625 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

• The ·ultor- in a cathode-ray tube is the electrode to which is appl ied 
the highestdcYoltage for accelerating the electrons in the beam prior 
to its deflection. In the 2.DP'-A, the ultor function is performed by 
grid No.5. Since grid No.5. grid NO.,. and collector are connected to­
gether within the 2IlDP"-A. they are collectively referred to simply as 
·ultor· for convenience in presenting data and curves. 

This value has been specified totake care of the condition where an ae 
voltage is provided for dynamic focusing. 

• Cathode drive is the operating condition inwhich the video signal varies 
the cathode potent ial wi th respect to gr id NO.1 and the other el ectrodes. 

II,·· .§: See next page. 
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24DP4-A 

KINESCOPE 

Equipment Delign Ranges: 

With Gny ultor-to-grid-No.l voltGge lEe g) betw.en 

l~o~f and 20000 volts 
Gnd gricl-No.2-to-grid-No.l voltGg. IEe2g1 i between 

Grid-No.4-to-Grid-No.l Voltage 
for Focus with Ultor 
Current of 100 ~mp. • • • 

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 negat ive) 
Grid-No.4 Current •••• 
Grid-No.2 Current. ••• 

lon-Trap Magnet Current 
(Average)·~ ••••• 

Minimum Field Strength of 
PM lon-Trap Magnet§ ••• 

Field Strength of Adjustable 
Centering Magnet ••••• 

220 Gncl 620 volts 

volts 

B.5$ to 19.4$ of EC291 volts 

B.5$ to 19.4$ of EC291 
-25 to +25 
-15 to +15 

EC591 x 30 
16000 

,)EC591 
16000 x 33 

o to B 

volts 
~mp 

~p 

ma 

gausses 

gausses 

Ex .. ples of Use of Design Rangel: 
With ultor-to-gricl-No.l 

volht. of 
Gnd trid-No.2-to-tricl-No.l 

volht. of 

Grid-No.4-to Grid-No.l Voltage 
for Focus with Ultor 
Current of 100 ~mp. • . • 

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 lon-Trap Magnet •••• 

Maxi.u. Circuit Value,: 
Grid-No.l-Circuit Resistance 

..... , §; See next page. 

NOV. 1, 1955 

16000 

300 

o to 415 

25 to 58 

25 to5B 

33 

18000 volts 

400 volts 

o to 470 volts 

34 to 78 volts 

.34 to 7B vol ts 

35 gausse~ 

1.5 max. megohm! 

TENTATIVE DATA 2 
IADIO COII'OIATION Of AMlIICA, MAlliSON. NEW J1ISEY 



~ 
24DP4-A 

KINESCOPE 

II Brilliance and definition decrease with decreasing ultor voltage or 

~~i~~N~~lg ~~~t:~~ 1 sVh~ut,1en'ot I ~e 9f~:~a~ hat:el~~~gr v~fi!~ge or ul tor-to-
For JETEC lon-Trap Magnet No.117. or equivalent. located with the 

~~~~'~~3 :~rde N~~2t~~dP~~~af~3C:; g'iov'ea~~~i~~:rb~r;hP~:S:.etween grid 

§ For specimen PM ion-trap magnet, such as Heppner Model NO.Eij37, or 
equivalent, located in optimum position and rotated to give maximum 

~~~ g~~~e~~'re:g~rh 80! \v;en ~~uii g~:~~a:P~~~ ~~\ i ~~'out,~e bteOl:Jda;Je t~ar~: 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses, This procedure 
will .nsure use at a PM ion-trap ma,9net allowing adequate adjustment 
to permi t sat i stactory performance Wit hout loss of hi ghl i ght br i ghtness. 

For X-ray shielding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

DIMENSIDNAL OUTLINE 

for Type 2~DP~-A is the same as that shown for Type 
2~CP~-A, except that the 2~DN-A has a Sma II-She II 

Duodecal 6-Pin Base 

CURVES 

for Type 2~DP~-A are the sallie as those shown for 
Type 2I1CP~-A 

NOV. 1, 1955 
TUE DIVISION 

TENTATIVE DATA 3 
IADIO COlPOlATlQN OF AMI'ltA, MAlliSON, NEW JElSEY 
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24YP4 

KINESCOPE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

The 24YP4 is the same as the 24DP4-A except for the followinf 
iteMs: 

Direct Interelectrode Capacitances: 

External conductive coating to ultor ••• {~~gg ~f~: 

NOV. 1. 1955 
TUBE DIVISION 

DATA 

IADIO COIPORATION OF AMoUICA. HAII'SON, NEW JU5EY 



~ 
27MP4 

KINESCOPE 
RECTANGULAR METAL-SHELL TYPE 
MAGNET I C FOCUS 

METAL-BACKED SCREEN 
MAGNET IC DEFLECT I ON 

DATA 

General: 

Heater, for Unipotential Cathode: 
Vo 1 tage • • • • • • • •• 6.3 ••• • • • 

f Current......... 0.6 •••••• 
Direct Interelectrode Capacitances (Approx.): 

ac or dc volts 
amp 

Grid No.1 to All Other Electrodes ••• 
Cathode to All Other Electrodes •••• 

Faceplate, Spherical •••••• , •• 
Li ght T ransm iss i on (Approx.) ••••• 

Phosphor I For curves, see front of this Section) • 
Fluorescence • 
Phosphorescence 

Pers i stence • 
Focusing Method. 
Deflection Method 
Deflection Angles (App;o;.i: 

Diagonal 
Horizontal . ..... Vert ical • 

lon-Trap Gun •• 
~ube Dimensions: 

Requires External, 

Maximum Overall Length •• 
Greatest Diagonal ••••• 
Greatest Width • • • • • • 
Greatest Height •••••• 

Screen Dimensions (Minimum): 

• 6 I'#-f 
• 5 I'#-f 

Frosted Filterglass 
• • • • •• 66% 
P4--Sul fide Type 

White 
White 
Short 

Magnetic 
Magnetic 

900 

850 

• • • • • 690 

Single-Field Magnet 

22-3/16" 
26-7/8" ± 1/4" 

25-1/4" ± 3/16" 
19-15/16" ± 3/16" 

Greatest Width 23-7/16" 
Greatest He i ght 18-118" 
Diagonal 25-1/16" 

Weight (Approx.) 30 lbs 
Mount i ng Pos i t i on • • • Any 
Ultor- Terminal ••••••••••••• Metal-Shell Lip 
8ase •• • •• Small-Shell Ouodecal 5-Pin (JETEC No.B5-57) 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

BOTIQM VIEW 

®_.:r 

I 

" I 

GRID-DRIVE· SERVICE 

Metal-Shell 
Lip­

Ultor 
(Grid No.3, 
Collector) 

Unless othe~ise specified, volt~ge v~lues ~re positive 
with respect to c~thode 

~xi.um Ratings, Design-Center V~lues: 

ULTOR- VOLTAGE • • • • • • • • • • • •• 18000 max. volts 

-.&: See next page. 

AUG. 1, 1953 lUBE DEPARTMENT TENTATIVE DATA 1 
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27MP4 

GRID-No.2 VOLTAGE •• 
GRID-No.1 VOLTAGE: 

KINESCOPE 

Negative bias value. 
Positive bias value. 
Positive peak value ••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds •• 

After equipment warm-up period ••• 
Heater positive with respect to cathode 

Equl,..nt Design Ranges: 

500 max. volts 

125 max. vo.l ts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

rith'4ny ultor volt4t. (EC3 .1 b.twe.n 16000' 4ftd 18000 volts 
4nd trid-No.2 volt4t. (Ec2.1 betw •• n 200 4ftd 500 volt. 

Grid-No.1 Voltage for 
Visual Extinction of 

Focused Raster • 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black Levell: 

White-level value 
(Peak positive) 

Grid-No.2 Current •• 

12.3% to 24.3% of Ec2k volts 

12.3% to 24.3% of Ec2k volts 
-15 to +15 !'!Imp 

bJi6c60~ x 110] ± 10% 

~~ 

ma 

16000 x 50 gallsses 

Focusing-Coil Current (DC)oo. 

Field Strength of Single-Field 
lon-Trap Magnet (Approx.) • 

Field Strength of Adjustable 
Centeri ng Magnet ••••• o to B gausses 

EXaMples of Use of Design Ranges: 

rith ultor volt4t. (EC3 .1 of 16000 

4nd trid-No. v'olht. (Ec2.1 of 300 

Grid-No.l Voltage for 
Visual Extinction of 

Focused Raster • -37 to -73 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black Level): 

White-level value 
(Peak pos i t ive) 37 to 73 

Focusing-Coil Current (DC) •• 110 ± 10% 
lon-Trap Magnet 

(Rated St rengt h) 50 

16000 volts 

400 volh 

-49 to -97 vo lts 

49 to 97 vo Its 
110 ± 10% IlIIi 

50 gausses 

A Grid drive is the operating condition in which the video signal varies 
the grid-NO.1 potential with respect to cathode. 

_,*,00: See next page. 

ALG. 1. 1953 TUIE DEPARTMENT TENTATIVE DATA 1 
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~ 
27MP4 

KINESCOPE 

Ir-----------------------------------------~ 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 1.5 max. megohms 

CATHODE-DRIVE- SERVICE 
UnLess. otherwise specified. voLtate vaLues are positive 

with respect to trid NO.1 

Maximum Ratings, Desitn-Center VaLues: 

ULTORe-To-GRID-No.l VOLTAGE 
GRID-No.2-To-GRID-No.l VOLTAGE 
GRID-No.2-TO-CATHOOE VOLTAGE. 
CATHODE-To-GRID-No.l VOLTAGE: 

Positive bias value 
Negative bias value 
Neg;itbe peak value 

PEAK HEATER-CATHODE VQLTAGE: 
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: 

18000 max. volts 
625 max. volts 
500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With any uLtor-to-trid-No.l voLtate (EcSt11 between 
16000' and 18000 voLts 

and trid-No.2-to-trid-No.l voLtate (Ec2t11 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 negat i ve) 
Grid-No.2 Current 

Focusing-Coil Current (DC)OO 

220 and 620 voLt. 

111 to 19.71 of EC291 

111 to 19.71 of Ec2g1 
-15 to +15 

r c3g11 t 16000 x 1l0J ± 101 

volts 

volts 
JLMIP 

ma 

• The ·ultor- in a cathode-ray tube Is the electrode to which Is appl ied 
the highest de voltage for aecel.rat ing the electrons in the beam prio 
to its deflection. In the 27MP', the ultor function Is performed b 
grid NO.,. Since grid 110.' and collector are connected together with' 
the 27MP., they are collectively referred to simply as ·uttar- for con­
venience In present ing data and curves. 

• Cathode drive is the operating condition In which the video signal 
varies the cathode potential wrth respect to grid No.1 and the other 
electrodes. 

, I- Brilliance and definit ion 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 16000 volts. 

00. See next page. 
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~ 
27MP4 

KINESCOPE 

Field Strength of Single-Field 
lon-Trap Magnet (Approx.) •• ~EC391 x 50 

16000 
Field Strength of Adjustable 

Centering Magnet 

Exa.pl •• of U •• of O .. is!n Rang •• : 

"ith ,dto,.-to-,,.id-No •• 
volta,. (EC3,.' of 

and ,,.id-No.2-to-,,.,d-No •• 
volta,. (EC2" , of 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

of Focused Raster • • 
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Bl ack Leve 1) ; 

White-level value 
(Peak negat ive) 

Focusing-Coil Current (DC) 
lon-Trap Magnet (Rated Strength) 

Maxi.u. Circuit Valu •• : 

Grid-No.l-Circuit Resistance 

o to 8 

.600u 10000 

3 00 4 00 

33 t059 44 to 79 

-33 to-59 -44 to-79 
110 :I: lOS 110:1: lOS 

50 50 

1.5 max. 

For %-r~y shieldinl consid.rGtions, se, shlet 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at f,.ont of this S.ction. 

gausses 

gausses 

volts 

volts 

volts 

volts 
ma 

gausses 

megohms 

AtK;.l. 1953 T\IIl DEPARTMENT 
TENTATIVE DATA 2 
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~ 
27MP4 

KINESCOPE 

Sha;e W Neck-FunneL Section with Indication of RecoM­

mended A;;ro%imate Inside Contour of Yoke Based on 

Di.ensions of Reference-Line Gauge (JETEC NO.116J 

Shown at Front of this Section. 

SHELL 

i 

45.----1 

REFERENCE 

LI~ ,, __ 

__ ~~____1~ ... 

I 
I 
I 
I 
I 
I 

CONTOUR 0-;-YoK[7--' 
APPROX. 

I 

I 
I 

PATH OF BEAM 
APPROX. 

82CS-78011 

AUG. 1, 1953 lUll DEPARTMENT CE.-790B 
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27MP4 

KINESCOPE 

...... ____ ---'SCRE~N .WIDTH"-____ --< 
I"'" U.5feMIN. 

SEE 
(NOTE 7) 

SCREEN 
HEIGHT 

I."" MIN.-

1-------Z5~ •• ~ ... -------

AUG. 1, 1953 
TUIE DEPARTMENT 

.. SHELL DUOOECAL 
."SE (NDTE 4U) 

.JETEe: N. 8S" 57 

IADtO COIrou.TlON Of AMlIIeA. MAlliSON. NEW JlISh' 

CE-7924A 
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KINESCOPE 

1\& DEPARTMENT 
rADIO COIPOIATION OF AMElleA. MAlliSON, NEW JEftEY 

CE-7924B 



~ 
27MP4 

KINESCOPE 

10TE I: APPROXIMATE BOUNDARY OF SPHERICAL SURFACE HAVING 
40" RADIUS. OUTSIDE THIS BOUNDARY, THE CURVATURE OF THE 
SURFACE IS BLENDED INTO THE RIM. ISEE NOTE 21. 

10TE 2: FACEPLATE SHAPE AT PERIMETER OF SCREEN CONFORMS 
TO SURFACE OF SPHERE HAVING 50" RADIUS. 

10TE.: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.1 16 ISHOWN AT FRONT OF 
THIS SECTIONI 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. 

IOTE .: SOCKET FORTHIS ~SE. 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 3-114". 

MOTE I: 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. 

10TEI: 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 IMEASURED ABOUT THE 
TUBE AX I S I OF ± 100 • 

IOTE 7: SUPPORT TUBE IN LIP REGION ONLY AT, CORNERS WITH­
IN THIS SPACE. 

AUG. 1. 195;3 
lUIE.DlPARTMENT 

CE-7924( 

IADIO COII'OIATION 011 AMI.IeA. HAlIIION, NfW JElRY 
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27MP4 . _ "" 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

E.,,= 6.3 VOLTS 
ULTOR-TO-GRID-NIlI VOLTS= 

111000 TO 111000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID NIl! TO GIVE 
RASTER CUTOFF 

GRID-DRIVE SERVICE 

E.,,=6.3 VOLTS 
ULTOR VOLTS=16oo0 TO 111000 
GRID NIlI BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

VIDEO SIGNAL VOLTS FRO~ RASTER CUTOFF 

~AR.25.1953 92C~-7901 
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1- AVERAGE 

~ 
27MP4 

DRIVE; CHARACTERISTICS 

CATHODE-DAlII,£ SERVICE 

E.,.=6.3 VOLTS 

UL TOR-TO-GRID-NDIIIOI.:rS '" 
16000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID NDI TO 
F"OCUSED RASTER CUTOFF" 

RASTER rocUSED AT AVERN;£. 
BRIGHTNESS 

RASTER SIZE=23l!e'" x Ie I/e" 

leo 

140 

~ 
111120 

~ 
I 

b 100 

~ 
I 
U)" 

U) eo 

~ 
i eo 

~ .. 
20 

GRID-DRIIIE SERVICE 

Ef'=6.3I1OL.TS 

UL TOR VOLTS = 16000 
GRID NDI BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIllE 
F"OCUSED RASTER CUTOF"F" 

RASTER reCUSED AT AVERAGE 
BRIGHTNESS " 

RASTER SI2£=231(e" x Ie \fa 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

MAR.2e.,III53 n. _AUMENT 112CM-71100 
UDrO COIfiOIATIOM or AMaleA. HMllION, t4!W JaSIY 



2f! '" AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 

Ef'= 6.3 VOLTS Ef'=6.3 VOLTS 

ULTOR-TO-GRID-NIII VOLTS=I6ODD ULTOR VOLTS=I6000 
GRID-NII2-TO-GRID-NIII VOLTS GRID-NII2-TO-CATHODE VOLTS 

=300 =300 
CATHODE BIASED POSITIVE WITH GRID N"I BIASED NEGATIVE WITH 

RESPECT TO GRID N"I TO GIVE RESPECT TO CATHODE TO GI VE 
FOCUSED RASTER CUTOFF FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE RASTER FOCUSED AT AVERAGE 

BRIGHTNESS BRIGHTNESS 

:RASTER SIZE: 23q; x Ie YeN RASTER SIZE: 23YI; x le~N 

- --- TRANSFER CHARACTERISTICS -
- ----- TRANSFER CHARACTERISTICS FOR 

- LARGE-AREA CONTRAST RATIO OF 100'1 

10 

~~ 
.... ~ 

I gt? 
11/ 

0 
l-

I 
"'0 a; 5 LoJ £~ m 

:::E • I-:. U 
« ,J .J 3 I J I-
0 J 0 2 ... 

II I J 
11/ 

j 11/ 
LoJ • Z 
1-1 
:r 

" ir 
I 

I 
m ~ • l-
:r s 

" :J • 
:r ,I I' !:2 3 
1: I J 

2 ' I 
/ 

.. 10-' 
"'rt 1I 

I .- I" 
2 3 • 5 I • 10 2 3 4 S. • 100 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

MAR.30,1853 TUBE DEPARTMENT 82CM-7802 
«ADIO COIPOlATION OF AMERICA. HAIIISON, NEW JEISEY 
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902-A ~ 

HIGH·VACUUM CATHODE-RAY TUBE 
SUhrsedes Tyh 002 

General: 

Heater,. for Unipotential Cathode: 
Vo I tage . . . • . . . .• 6.3 ± ~o% • . . • ac or doc vo I ts 
Current. . . . . . . .. 0.6 . . . . . amp. 

Direct Interelectrode Capacitances I Approx.I: 
Grid No.1 to All Other Electrodes •... 7.5 ~~f 

~~f 

~~f 
DJl to All Other Electrodes. • • B.5 
DJ4 to All Other Electrodes. • • 6.0 

Phosphor IFor Curves, see front of this Sectionl 
Fl uorescence . . 

No.1 
Green 

•.. Medi um 
Electrostatic 

Persistence .••• 
Focusing Method •.. 
Deflection Method .. 
Overall Length ....•. 
Greatest Diameter of Bulb ..• 
Minimum Useful Screen Diameter 

Electrostatic 
7-7/16" ± 3/16" 

. .. 2" ± 1/16" 
•...• 1-3/4" 

Mount i ng Posi t i oro •• . . . • . . . • • . Any 
Base ••..••.. 

Basing Designation 
Pin l-Grid No.2, 

•••••... Medium Shell Octal B-Pin 
f or BOTTOM V I EW. .•.••.•• BCD 

Anode No.2, .5 
Deflecting 3 ~ 
Electrode DJ2, 
Def I ect i ng ::= 
Electrode DJ) 2 ••• 7 

Pin 2-Heater, ' I 8 
Cathode KEY 

Pin 3 - Anode No.1 
Pin 4- Deflecting 

Electr. DJ l 
Pin 5-Grid No.1 
Pi n 6- Def lect i ng 

E lectr. DJ4 
Pin 7-Heater 
Pin 8- No Connec­

tion 

DJI and DJ2 are nearer the screen 

DJ3 and DJ4 are nearer the base 

With OJ I posit ive with respect to DJ2, the spot is de­

flected toward pin 3. With DJ3 positive" with respect to 

OJ 4, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and DJ4 and 

its intersection with the plane through the tube axis and 
pin I does not exceed 10°. 

The angle between the trace produced by DJ3 and DJ4 and 

the trace produced by OJ I and OJ 2 is 900 ± 40. 

Maximum Ratings, Absolute Values: 

ANODE-No.2 & GRID No.2 VOLTAGE •• 
ANODE-No.1 VOLTAGE •••••• 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value •••••••••••• 
Positive Value •••••••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
DEFLECT I NG ELECTRODE DJ 1 OR DJ4 

JULY 1, 1945 
RCA VICTOR DIVISION 

660 max. 
330 max. 

125 max. 
o max. 

385 max. 

IADIO COI,OIATION OF AMEIICA. "A'IISON, NEW JERSEY 

volts 
volts 

volts 
volts 

volts 

DATA 1 



OJ 902-A ~ ~'f; ~ 

HIGH-VACUUM CATHODE-RAY TUBE 
(continued 'rem preceding page) 

Typical Operation: 

Anode No.2 & Grid No.2 Voltage* 
Anode No.1 Voltage for Focus 

at 751 of Grid-No.1 Volt-

400 

age far Cutoff· . • 100 
Grid-No.1 Volt. for Visual Cutoff'. -40 

600 

150 
-60 

Max. Anode-No.1 Current 
RangeA 

Deflection Sensitivity: . 
Between -50 and +10 

D~l and DJ2 • . . • 
D:J3 and DJ4 •... 

Deflection Factor:·· 
DJl and DJ2 . 
DJ3 and DJ4 , 

6.273 0.183 
0.326 0.217 

93 
78 

139 
117 

volts 

volts 
volts 

IJ.8mp. 

rrrn/v dc 
rrrn/v dc 

v dcli n. 
v dcli n. 

* Brill ianee and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage Should not be less than "00 vol ts • 

• Individual tubes may require between +201 and -351 of the values shown 
with grid-No.l voltages between zero and cutoff. 

, 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 ± 201. 

Spot Position: 

The undeflected focused spot wi II fall within a IO..."m square 

centered at the geomet ric center of the tube face and havi ng 
one side parallel to the trace produced by OJ I and DJ2. Suit­

able test conditions are: anode-No.2 voltage, 600 volts; 
anode-No.1 voltage, adjusted for focus; ~eflecting-electrode 

resistors, I megohm t!ach for OJ I and DJ.4, connected to anode 
No.2; the tube shielded from all extraneous fields. To avoid 
damage to the tube, grid-No.1 voltage'should be near cutoff 
before appl ication of anode voltages. 

Max imum CI rcu I t Val ues: 

Grid-No.l-Circuit Resistance. • . • . •. 1.5 mar. megohms 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 mGx. megohm 
Resistance in Any Deflecting-

Electrode CircuitAA 5.0 mar. megohms 

•• It is recommended t.hat both deflecting-electrode-circuit resistances 
be approximately equal. 

JULY 1, 1945 RCA VICTOR DIVISION 
IADIO COIPOIATION Of AMlIIeA,. HAllllON. NEW JliSfY • 

IJAfA 



HIGH-VACUUM 

~ ~o ~ ~ 
902-A ~ 

CATHODE-RAY TUBE 

TYPICAL OSCILLOGRAPH CIR.CUIT 

68 V. 

~:: +--il>-__ -.:FI}-:_g+-_J R8 RIO 

~DJI 

~7.S~~~~------~~DJ2 

HIGH­
VOLTAGE 

AC 
SUPPLY 

C1: 0.1 ",t 
C2: 1.0 )If 

800V. 
DC 

~~~ 
I02V. 

DC 

C3 eJl. C5 C6: O.05-llf Blocking 
Capac i tors * 

Rl R2: 1.0 Megohm 
R3: 1.3 Megohms 

• 

~DJ3 
L-r----r~~b ~DJ ;4 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

92CS-u896R2 

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 defocusin~, 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 1 icense extended to the purchaser of tubes appears in the License Not ice 
accompanying them. Informat ion contained herein is furnished without assuming 

any obl igat ions. 

JULY 1, 1945 RCA VICTOR DIVISION DATA 2 
lADlO CORPORATION OF AMERICA. HAIRISON, NEW JERSEY r 



~t/ ~ 
~ UT~T 902-A 

HIGH-VACUUM CATHODE-RAY TUBE 

MEDIUM SHELL 
OCTAL 

a-PIN BASE 

92CM"'879R2 

tOF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE 

JULY I, 1945 RCA VICTOR DIVISION 
. IADIO toIPOIATION Of AMlIICA. MAlliSON. NIW JlUIY 

DATA 2 



'~ ~o ~ ~ 
902-A ~ 

CHARACTERISTICS AVERAGE 

Ef"=6.3 VOLTS 

ANODE N~I VOLTS ADJUSTED TO GIVE FOCUS 

ELECTRODE ANODE N22 & CURVE CURRENT GRID N22 VOLTS 

-60 

A ANODE N~I 

B ANODE N°I 

C 
ANODE N~ 2 
& GRID N~ 2 

D 
ANODE N2 2 
& GRID N22 

GRID N~I VOLTS 
- 0 

Ul 
o w 

ola: 

-40 

Z~ 
w:::! 
0< 
I~~ 
<u 

:::! 

-20 

GRID N21 VOLTS 

RCA VICTOR DIVISION 

600 

400 

600 

400 

APR. 13,1945 
IADIO COII'ORATION OF AMEIICA, HAIRISON. NEW JUS£'( 

2000 

11\ 
W 
a: 
w 

1600 ~ 
< 
o 
a: 
u 

~ 

N 
01 

1200 Z 

o 
a: 
~ 

"" 
N 
01 

Z 
·800 w 

o 
o 
z 
< 

400 

o 

92CM -4895RI 
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908-A 

OSCILLOGRAPH TUBE 
Supersedes Type 908 

General: 

Heater. for Unipotential Cathode: 
Voltage. . . . . . . .• 2.5 ± 10% •••• ac or dc volts 
Current. . . . • . . •. 2.1 ••.•••• amp. 

Direct Interelectrode Capacitances (Approx.!: 
Grid No.1 to All Other Electrodes. . .. 9.0 
DJl to AI I Other Electrodes. . . 8.5 
DJ.3 to AI I Other Electrodes. . . . . .• 6.5 

Phosphor (For Curves. see front of this Section! 

Illlf 

Illlf 

Illlf 

Fl uorescence . • 
Persistence ..•• 

Focusing Method ..• 
Deflection Method .. 
Overall Length ...•.. 
Greatest Diameter of Bulb ... 
Minimum Useful Screen Diameter 
Mount i ng Posi t ion .. 
Base ....... . 

Basing Designation for BOTTOM VIEW 
Pi n 1- Heater 
Pin 2-Grid No.1 
Pin .3- Def lect i ng 

E I ec trode DJ.3 
Pin 4- Anode No.1 
Pin 5- Deflecting 

Electrode DJl 

Pin 

Pin 

No.5 
. Bl ue 

. Very Short 
Electrostatic 
Electrostatic 

11-1/2" ± .3/8" 
.3" ± 1/16" 

2-.3/4" 
. .• Any 
Medium 7-Pin 

. . 7CE 
6-Grid No.2, 

Anode No.2, 
Deflecting 
E lectr. DJ2. 
Deflecting 
Electr.DJ4 

7 - Heater. 
Cathode 

DJ 1 and DJ2 are nearer the screen 
DJ3 and DJ4 are nea,..,. the base 

With DJ2 posit ive with respect to OJ 11 the spot is de­

flected toward pin I. With DJ4 positive with respect to 

OJ 3, the spot is deflected toward pin 6. 

The ang I e between the trace produced by OJ 3 and OJ 4 and 

its intersection with the plane through the tube axis and 

pin 6 does not exceed 10°. 

The ang I e between the trace produced by OJ 3 and OJ4 and 

the trace produced by OJ I and OJ2 is 900 ± 30. 

Maximum Ratings, Desi~n-C.nte,. Values: 

ANODE-No.2 & GRID No.2 VOLTAGE 1500 ma.z. volts 
ANODE-No.1 VOLTAGE •• 1000 max. volts 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value. . . 125 maz • volts 
Positive Value. 0 m ..... volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
DEFLECTING ELECTRODE DJ1 OR DJ.3 500 max. volts 

JUNE 20, 1946 
TUBE DIVISION DATA 1 • 

RADIO CORPORATION Of AMERICA. HARMSON. NEW JERSEY' 



~ 
908-A 

OSCILLOGRAPH TUBE 
(continued frem preceding page) 

Typical Oparatlon: 

Anode N~.2 & Grid No.2 Voltage· 
Anode No.1 Voltage for Focus 

at 751 of Grid-No.l Volt-

1000 1500 • 

age for Cutoff- 287 4:30. 
Grid-No.l Volt, for Visual Cutoff'. -33 -SO •• 
Max. Anode-No.,l Current Range&. 8etween -50 and +10' 
Deflect ion Sensi t i vi ty: 

OJl and DJ2 • • • • 
OJ3 and DJ4 • • • • 

Deflection Factor:·· 
OJl and, DJ2 • • • • 
OJ3 and DJ4 •••• 

0.334 0.223 
0.348 0.233 

76 
73 

114 
109 

volts 

volts 
volts 

IlII"IP· 

rrrnlv dc 
rrrnlv dc 

v dcli n. 
v dc/in. 

• .rilliance and definition decrease with decreasing anode-lI"o.2 Yoltage. 
In general, anode-flo.2 voltage should not. be less than 1000 yolts. 

• Individual tubes may require between +291 and __ ., of the values shown 
with grid-Mo.I yoltages between zero and cuto". 

'Visual extinction of stationary focused spat. Supply should be adjust-
able to:t 501 of these values. . 

• See curve tor average values. 
··Indlvidual tubes may vary from these values by :t 201. 

Spot POll tI on: 

The undeflectecl focused spot will fall within a 15-<nm squar 

centered at the geometric center of the tube face and having 

one side parallel to the trace produced by OJ I and OJ2. Suit­
able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-No.1 voltage, a~justed for focus; detrecting-electrode 

reslsto'rs, I megohm each for OJ I and OJ3, connected to anode 
No.2; the tube shielded from al I extraneous fields. To avoid 
damage to the tube, grid-No.1 voltage should be near cutoff 

before application of anode voltages. 

Ma.I.UII CI reult Values: 

Grid-No.1 Circuit Resistance ••••••• '1.5 """. megohms 
Impedance of Any Deflecting-Electrode 

Circui t at Heater-Supply Frequency 1.0 "'"". megom 
Resistance in Any Deflecting-

Electrode Circuit&& 5.0 lOll". megohms 

.. It Is reconmended that both deflecting-electrodlM:ircu.it resistances 
be approximately equal. 

• JUNE 20, 1946 
lWEDMSION 

DATA 1 

UDIO COIf'OIATICIN Of MIIIIeA. MUllION. leW • .., 



~ 
908-A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

+ 

HIGH­
VOLTAGE 

AC 
SUPPLY 

Cl: 0.1 loll 

1500 V. 
DC 

~~:Ci·~51J~6: O.05-lll BlOCking 
capac itors. 

R1. R2: 1.5 Megohms 
R3: 11 Megohms 

F!---o D.JI 

'-"'i~;:=--7-----+""""-,I~ D.J2 

~---~r--cI~D.J3 

FjD.J4 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

RU: 2-Megohm Potent iometer 
R5: 1.0 Megohm 

~~: R~~ 5D~:' O~~M:g~~~t ~~~~~~ i omete r 
R9 RiO; 2-Megohrns 

·When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rat ing. For 
de ampl ifler service, deflect ing 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 defocusin~, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the ~9west possible potential difference between anode NO.2 
and the deflect Ing electrodes. 

The 1 icense extended to the purChaser of tul;les appears in the License Not ice 
accompanying them. Inforrret ion contained herein is furnished without assuming 

any obl igat ions. 

JUNE 20, 1946 TUBE DIVISION DATA 2 
IAOIO COUORATION Of AMEIICA. HAIIlISON. NEW JElSEY 
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908-A 

OSCILLOGRAPH TUBE 

SCREEN RADIUS 

1 31'; MIN. 

MEDIUM 
7-PIN BASE 

,zeN-U8",r 

t OF BULB WI LL NOT DEVI ATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

JUNE 20. 1946 
'RIlE DIVISION 

IADIO COIPOIATION Of ~'ICA. MAllISON. NlW.IIan 

CE-4284R7 



AVERAGE 

~ '0 ~ 6', 
908-A ~. 

CHARACTERISTICS 

Ef= 6.3 VOLTS 

ANODE N~I VOLTS ADJUSTED TO GIVE FOCUS 

60 

-60 

ELECTRODE ANODE N°2 & CURVE 
CURRENT GRID N!2 VOL TO; 

A ANODE N! I 

B ANODE N! I 

C ANODE N~ 2 
& GRID N° 2 

0 ANODE N° 2 
& GRID N°2 

GRID N!.I VOL 1S III 
UJ -40 -20 o 

Ol~ 
Z"­
UJ:::!: Q« 

O.IO~ 

~U 
~ 

-40 -20 

GRID N!.I VOLTS 

1500 

1000 

1500 

1000 

o 

2000 

VI 
UJ 
a: 
UJ 

1600 ~ 
« 
~ 
u 
:::!: 

N 
01 

1200 Z 

o 
a: 

" lid 

N 
01 
Z 

800 WI 

400 

8 
Z 
« 

APR. 18,1945 TUSE DIVISION 92CM-!).q15R!) 
IADIO COR~'ATlON OF AMElICA, HARRISON, NEW JEISEV 



912 
, 

HIGH·VACUUM CATHODE·RAY TUBE 
HIG~INTENSITY ELECTROSTATlC-CEFLECTION TYPE 

WITH 5" MEOIU~PERSISTENCE SCREEN FOR OSCILLOGRAPHIC U 

Heater Coated Unipotentia Cathode 
Voltage 2.5 a-c or d-c volts 
Current 2.1 amp. 

Fluorescent Screen: 
I.'aterial 
Pattern Co lor 

Direct Interelectrode Capacitances: 
Gr Id to all other e lectrodea 
OJ I to OJ 2 

OJ 3 to OJ 4 

Overa II Length 
I.'aximum Diameter 
Bulb 
Caps: 

Anode No.2 
Deflecting Electrodes (Four) 

,Base 

Pi n 1- Heater 
Pin 2-Grid No.2 
Pin 3 - Anode No.1 
Pin 4 -Grid No.1 
Pin 5-Heater, 

Cathode 
Sing I e Med i um Cap -

Anode No.2 

Cap } {Deflecting 
Over Electrode 
Pin:3 DJI 

BOTTOM VIEW 

Phosphor No.1' 
Greenish 

14 max. ",,,,f 
3 maX'. ",,,,f 

1.5 ..-ax. ",,,,f 
16-112" ± 3/8" 

5-1/4" + 1116" - 3/32" 
J-42 

Medium Metal 
Small Metal 

Medi um 5-Pin Micanol' 

Cap } {Deflecting 
Over Electrode 
Pins DJ2 
1 &5 
Cap }'{Deflecting 
Over Electrode 
Pin 2 DJ3 

Cap } {Deflecting 
Over Electrode 
Pin 4 DJ4 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
Ha:cimum Ratinf!s A,.e Based on a Line-Voltllffe Desif!" Cente,. of 117 Volts 

I High-Voltage Electrode (Anode 12) Voltage 15000 max. 'volts 
Focusing Electrode (Anode '1) Voltage 4500 max. volts 
Accelerating Electrode (Grid 12) Voltage 250 max. volts 
Control Electrode (Grid 'I) Voltaie Never positive 
Grid Voltage for Current Cut-off -125 approx.volts 
Peak Voltage Between Anode #2 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 Jf1 Voltage 1000 2000 3000 approx. volts 
Gr id .2 Voltage 250 250 250 vo 1 ts 
Grid II Voltage Adjusted to give suitable lu~inous spot 
Deflection Sensitivity: 

Oj1 to DJ2 0.083 0.041 0.028 nm/volt d.c. 
DJ3 to DJ4 0.102 0.051 0.034 nm/volt d.c. 

• with maximum voltages on Anode '1 and Grid '2. 

+- lnd icates a Change. 

JUNE 20, 1947 TUBE DEPARTMENT 
IADIO COI'OIA,TION Of AMEiICA. HAlIiSON. NEW JERSEY 

DATA 



i) 
912 ~ 

TYPICAL 
WITH 

OSCILLOGRAPH CIRCUIT USING THE 912 
VOLTAGE-OOUBLING POWER. SUPF?LY 

C. t Cz = O.5p,. 10000 v. 
C3 = 1.0 P.f, 5000 v. 
C4 = I. JAr, 200 v. 
AI ~ 2.5 a.E:GOHMS, 75-VM.TT 

"2 = 0.2 a,EGOHM, IO-WATT 

L-___ -'-• .,. 

A3=0.55 MEGOHM, 2O-WATT • = ANODE NeZ 

R4=.50ooo OHMS, 2-*'TT .b=ANOOE_. 
AS = 35000 OHMS, 2 -WATT C = GRID Na 2 

Ae.R7.Ae,R.=ZT05 MEGOHMS d=GRIO Na. 

RIO= 100 OHMS. eOO-WATT 

ROT[: '5 'ME TOTAL vOLTaGE "C.OSS THE IUEDE. IS R£DUCro I' llIuli OF' •••• rHE [LEeT'ODE 

voua,u &'" R(OUCID " COllECT PIOIIOIIIOI, UCE"'" FOR GIlD 10.2 VOLTaGE: nus 11'" 
HAVE TO IE 'UOJUUI:O IY 'HE USE OF O"'[R(I' "'LUES '01 I, •• 0 I.. TM[l1 roral 
.SISUller 1£l1G ICE" 'HE SAlliE. CORDlISUI c. '.0 c. ca. IE OMITTED IF GRID-fOLT .. 

Ali[ S-ITCitl'G ,FOR 'UGH-SPUD PHOTOGIA,"y, IS lOT COITEIII'UT[O. FIUIilEIT .'IOllas 
IIOS. 1 ... , 2 SHOULD IE ,.suunD FOI 20000 vOLTS. 

92c-4621Rl 

F"LUORESCENT-SCREEN CHARACTERISTICS 

CURVES SHOWING THE AVERAGE CHARACTERISTICS, 
SPECTRAL ENERGY CHARACTERISTIC, AND PERSIST­
ENCE CHARACTERISTIC OF ~OSPHOR No.1 ARE 
SHOWN AT THE BEGINNING OF THIS SECTION. 

"Indicates a Change. 

AUG. 15, 1946 
1WE DErAlTMENT 

IADIO COIPOIATION Of AMIIICA. HAIIIION. NlW IfIllY 

DATA 



~ ~~ 912 
CATHODE-RAY TUBE HIGH-VACUUM 

.808" 

!t OF BULB WILL NOT DEV I ATE 

MORE THAN 2° IN ANY DIREC­

T I ON FROM THE P£RPENO ICULAR 

ERECTED AT THE CENTER OF 

THE BoTTOM OF THE BASE. 

10· 
MAX. 

15 II 

7 lie 
±I~" 

LONG-SHELL 
MEDIUM 

5-PIN BASE 

BOTTOM VIEW or TUBE 

92CM-4619R) 

DJ 1 AND DJ Z ARE NEARER THE SCREEN; OJ, AND DJ li ARE NEAR£R THE 

BASE. ANGLE BETwEEN DJ 1 - DJ Z TRACE AND OJ, - DJij TRACE IS 90° :t 6°, 

AUG. 15. 1946 TUBE D£PARTMENT 
IAOIO COt'ORATION Of AMElICA, HAIiISON. NEW JUSEY 

CE-4619R3 



OJ<V 
/ AVERAGE 

~ 
912 

CHARACTERISTICS 

Ef = 2.5 VOLTS 

ACCELERATING ELECTRODE 
(GRID NO. 2) VOLTS = 250 

fOCUSING ELECTRODE (ANODE N. I) 
VOLTS ADJUSTED TO GIVE fOCUS 

-70 -60 -50 -40 -30 -20 -10 0 

CONTROL ELECTRODE (GRID N2 I) VOLTS 

AUG.23.1946 TUBE DEPARTMENT 
IADIO COII'OIATION Of' AMRICA. HAltlSON, NEW lftSEY 

1600 

1500 

1400 

1300,,,, 
!oJ 
a: 
!oJ 

1200 ~ 
0( 

o 
a: 

1100 ~ 

N' 
1000 ~ 

!oJ 
o 

900 £ 
.5-
!oJ 

600 
0 
0 
a: 
f-
U 

700 
!oJ 
.J 
!oJ 

!oJ 

600 
.., 
~ 
.J 
0 
> 

500 I 

:I: .., 
:I: 

400 

300 

200 

100 

92C-4623 
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913 

HIGH-VACUUM CATHODE-RAY TUBE 

Heater Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.6 amp. 

Focus Electrostatic 
Deflection Electrostatic .. 

Electrodes CU 1 and CU 2 (upper): nearest to screen 
Electrodes CU3 and CU 4 (lower): nearest to base 
CU 1 is on the same Side of tube as pins No.2 and No.4 
CU3 is on the same side of tube as pins ~0.2 and No.8 

Phosphor 
Fl uo rescence 
Persistence 
Direct Interelectrode Capacitances: 

Control Electrode 'Gridl to All Other Electrodes 
Deflecting Electrode OJ I to Deflecting .EIectrode OJ 2 
Deflecting Electrode OJ 3 to Deflecting Electrode 0)4 

Maximum Overall Lengt~ 

No.1 
Green .. 

Medium 

8 ~~f 

2.5 ~~f 

2.5 Wf 
4-3/4" 

Maximum Diameter 
Bulb 
Base 

1-5/8" .­
Metal Shell. MT-l0 

Small Wafer Octal S-Pin --

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
/fori"""" Ratinfs A,.e Based on a Line-Voltare Desif" Cente,. of U7 Volts 4 

High-Voltage Electrode (Anode No.2) Volt. 500 max. volts 
Focusing Electrode (Anode No.1) Volt. 200 max. volts 
Control Electrode (Grid) Volt. Never positive 
Peak Voltage Between Anode No.2 and 

Any Deflecting Electrode 
Grid Circuit Resistance 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 

250 max. 
1. 5 max. 

1.0 max. 

volts 
megohms 

megohm 
Typical Operation: 

Anode No.2 Voltage 250 500 vo lts 
Anode No.1 Voltage 0 50 100 approx. vo Its 
Grid Voltage 0 Adjusted to give suitable lu."inous soot 
Deflection Sensitivity: 

Electrodes CUi & CU2 
Electrodes CU 3 & CU 4 

0.15 
0.21 

0.07 
0.10 

mm/volt d.c. 
mm/volt d.c. 

NOTE I: Brilliance and definition decrease with decreasing .-
anode voltages. In general the anode No.2 voltage 
should not be less than 250 volts. 

NOTE 2: The d-c potent I al of each def I ect i ng elect rode is+­
maintained essentially equivalent to that of anode No.2 

by connecting resistors having values ".ot greater tllan 
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. 

0, 0: See next page. 
-. I ndicates a Change. 

Jan. 30, 1942 
RCA RADIOTION DIVISION 
RCA UANUf.ACTURING CowrANY. N:. 

DATA 



/ ~ 
WGB·VACUUM CAmODE-RAY TUBE 

'-
.ODUD .... rro prHlda ... P"" 

_ a Supply should ae ad IUllaale 10 ± ,01 o'f Ihe value shown. 
-. 0 .pproxh .. tely '0' of Anode 10.1 yoUage Is required for current cut­

off when. In 10lIl .ppllcat Ions, It Is necessary to use the .... xh.UII 
per.lssible grid-circuit resistance. 

Characteri st i c Curves of phosphor No.1 are shown at the be­
ginning of this section. 

+ 

C, 

TYPICAL OSCILLOGRAPH CIRCUIT 

ANOOE Na2 

C2 

CATHOOE 

-nov. GRID 
HEA TtR SUPPL V 

\IOLTAGE 
INPUT TO 

CErLECTING 
EL[CTROOES 

OJI & OJ2 

\IOLTAOC 
INPUT TO 

DEFLECTING 
EL[CTROOE:S 
~ & OJ.! 

~ 
92C-467!!1RI 

C1 = FILTER CO.DEMSEI 
C,. C,. C. = SEE MOTE' 

Ii + ., + ., -+ '. = ILEEDER POTEMT 10METER 

'1 = 0.'0' MEGOHM ., = 0.050 MEGOHM 

NOTE 3: When the cathodeorthe negative end of the cathode­
ray high-voltage supply is grounded, blocking conden­
sers c2, C3, and C4 should have a high voltage rating. 
When anode No.2 I.s grounded, C3 may be om I tted and C2 
and C4 may be low-voltage condensers. 

For d-c amp I Ifler service, the deflecting electrodes 
shou I d be coup I ed direct to the output of the UlP I I fler 
by omitting the blocking condensers. In addition, it 
wi I I usuall1 be preferably to remove the associ ated 
deflecting electrode resistor in order to minimize t~e 
loading effect of the resistor on the d-c amplifier. 
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 electrode. 
will be as low as possible. 

~:; I~!C::::'::~~?~:' t~:"!'" f=~~~:r~o:' c~~t:Tn:SP::~: I!" I!h;u~~~::: 
wll'houl .. suliing any oallgallons. 

Ie h n 

Jan •. 30. 1942 OATA 
ICA RADIOTION DIVISION 



~ 
913 

HIGH-VACUUM CATHODE-RAY TUBE 

THE 913 I S BASED SO THAT 
TH£ TRACE PRODUCED OM THE 
SCREEN BY DEFLECT I NG [l[C­
TRODES OJ 1 AND OJ] SHALL 

Mal DEV I ATE MORE TMAM eO 
FADM" PLANE PASS 'NC THROUGH 
PINS NO.3 AND NO.1. 

r I ~IS"MA~=1_1 

METAL SHELL 

SMALL WAfER 
OCTAL 8-PIN BASE 

TUBE MOUNT t MG pas I T ION 

,N' 

4 3-1S" 
MAX. 

BOTTOM VIEw OF SOCKET CONNECTIONS 

OJ 1 to OJ. = Deflect ing [lectrode~ 

Jan. 30. 1942 

AnOde No.2 
Anode NO.1 
Grid No.2 
Control (Grid 
Heater 
Cat hode 
Shell 
\110 Connec t ion 

NO.1) Electrodes 

RCA RADIOTION DIVISION 
lie" ......... UJAC1U.!NG CCltoM'AHT NC 

92C-4679R2 



U\ 
IoJ 
a: 
IoJ 
Q. 

~ 

250 

« 
0200 
a: 
U 

~ 

N 
01 
Z 

IoJ 
o 
o 
Z 
~150 

IoJ 
o 
o 
a: 
I­
U 
IoJ 
oJ 
IoJ 

IoJ 
CI 

j! 100 
oJ 

g 
1 
:I: 
CI 

:I: 

50 

i). 
913 

AVERAGE CHARACTERISTICS 

FOCUSING ELECTRODE (ANODE Nl! I) 
VOLTS ADJUSTED TO GIVE FOCUS 

OCT.20.1936 

CONTROL ELECTRODE (GRID) VOLTS 

RCA VICTOR DIVISION 
MOIO COIfOIAl'lON or AMRIeA. HAnISON. NEW' JEISEY 

92C-4680 
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914-A 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: DATA 

Heater, for Unipotential Cathode: 
Voltage. • • . . • .. 2.5 ••..•. ac or dc volts 
Current. . • • • • • .. 2.1 .•...• 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 10.5 
DJ 1 to DJ2 . . . • . . • . . . . 2.0 

amp 

~~f 

~~f 

DJ,3 to DJ4 . • . . • . . . . . . 1.0 
Phosphor (For Curves, see front of this Section) 

Fl uo rescence • 

~~f 
No.1 

Green 
..• Medium 

EI ectrostatic 
EI ect rostat i c 

20-1/16" t ,3/8" 

Pers i stence. • 
Focusing Method .• 
Deflection Method. 
Overa II Length • . •. • 
Greatest Diameter of Bul b ••• 
Minimum Useful Screen Di.ameter 
Mounting Position ...... . 
Caps: 

9-1/4" :;: 118" 
S-1I4" 

Any 

Medium Anode No.2 ....•.•.. 
Deflecting Electrodes (Four) 

Base .•.. 
. . . . • • . Small 

Long Medium-Shell Small 6-Pin 
BOTTOM VIEW 

Pi n 1 - Heater Cap Defl ect i ng 
Pin 2-Anode No.1 over El ect rode 
Pin ,3-Grid No.2 Pin 5 

D~fecting Pin 4 -Grid No.1 Cap 
Pin 5 -Cathode over El ectrode 
Pi n 6 - Heater Pins DJ,3 
Single Medil'm Cap- 1 & 6 

Anode No.2 Cap Defl ect i ng 
Cap } {Deflecting over El ectrode 
over Electrode Pins ,DJ 4 
Pin 2 DJ1 .3 & 4 

DJ1 :lnd DJ2 are ne/Jrer the screen 
DJ3 and DJ4 are nearer the base 

With DJ , positive with respect toOJ 2 the spot isdeflected 

toward pin 2. With DJ 3 positive with respect to DJ 4 , the 
spot is deflected toward pins I and 6. 

The ang I e between the i race produced by OJ I and OJ 2 and its 

intersection with the plane through the tube axis and pin 2 

does not exceed 10°. 

The angle between the trace produced byDJ 3 andDJ 4 and the 

trace produced by OJ I and DJ 2 is 90 0 :t. 6 0 • 

Maximum Ratings, Desifn-Center Values: 

ANODE-No.2 VOLTAGEo ......... . 
ANODE-No.1 VOLTAGE" .......... . 

7000 max. volts 
1900 max. volts 

The product of anode-No.2 vol tage and average anode-No.2 current should 
never exceed 6 watts. 

MAY 1. 1950 TUBE DEPARTMENT DATA 1 
IAD10 COlPOIATION O' AMEIICA, HA,IISON, NEW JIISEY 
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OSCILLOGRAPH TUBE 

GRID No.2 VOLTAGE .•• volts 
~ GRID No.1 VOLTAGE: 

300 max. 

~ 

Negative bias v1!lue. 
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: 

For any anode-No.2 voltat. 1Eb2i between '500 

Anode-No.1 Voltage. •. 15% to 26% of Eb2 
Grid-No.:> Voltaoe . . • 250 
~ax. Grid-No.1 Voltage 

for Visual Cutoff. 
Max. Anode-No.1 

Cu rrent Range. 
Deflection Factors: 

-15 to + 10 

125 max. volts 
o max. volts 
2 max. volts 

3000 max. volts 

125 max. volts 
125 max. volts 

and 7000 vo I ts 

volt! 
vol t 

volts 

/Lamp 

OJ1 to OJ2 ••... 
OJ3 to OJ4 •..•. 

38 to 54 
30 to 44 

v dc/in./kv of Eb2 
v dc/in./kv of Eb2 

Examples of Use of Design Ranges: 

For Anode-No.2 Volt. of '500 "5Do 5000 7000 volts 

Anode-No.1 Voltage. 22'>-390 3~50 750-1300 I050-I9J() volts 
Grid-No.2 Voltage •• 
Max. Grid-No.1 Volt. 

250 250 250 250 volts 

for Vi sua I Cutoff -75 -75 -75 -75 volts 
Deflection Factors: 

OJ1 to OJ 2. 57~1 9~135 190-2"Xl 266-378 v dJ;;1 in 

OJ3 to OJ4' 45-66 7~IIO 150-220 210-308 v delin 

Maxillum Circuit Values: 

Grid-No.1-Circuit Resistance. 1.5 max. megohms 
Resistance in Any Deflecting-Electrode 

Ci rcuitO 5 max . megohms 

. -~ Minillull Circuit Values: 
The power supply should be of the I i.mited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 milliamperes. If the supply permits the insta~ 
taneous short-circuit current to exceed 1 ampere. or is capable 
of storing more than 250 microcoulombs. the effective re­
sistance in ci rcuit between indicated electrode and the output 

* arilliance and definition decrease with decreasing anode-No.2 voltage. 
I n general. anode-No.2 voltage should not be less tha" 1500 volts. 

o It is recommended that the deflecting-electrode-circuit resistances 
be approximately equal. 

.....1 nd i cates a Change. 

MAY 1. 1950 
NlEDEPAITMENT DATA 1 
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capacitor should be as follows: 

Grid-No.1-Circuit Resistance. 
Grid-No.2-Circuit Resistance. 
Anode-No.1-Circuit Resistance 
Anode-No.2 - C i rcu it Res i stance 

The resistors should be capable 
voltages. 

150 min. ohms 
330 mi n. ohms 

2000 min. ohms 
8200 min. ohms 

of withstanding the appl ied 

MAY 1. 1950 T\IIE DEPARTMENT DATA 2 
'''010 COlI'OIA"OH 0' AMElitA, HAIlI$ON, NEW JUSlY 
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TYPICAL OSCILLOGRAPH CIRCUIT 

+ 
At. ,~~Kfo RI I DEF"LECTING 

N22 ELECTRODES 

CI RI) [),JI & [),J2 

NlIl 
le3 

~ 0 

IC4 

f 
0 

HEATER 
SUPPLY RI) 

I~"'fb 
DEF"LtCTlNG 

AN N22 tLECTRODES 

At. 
D.IJ & D-Ia 

92CS-4 751"~3 

C1 • FILTER CAPACITOR 0.5 to 2.0 J.l.f 

C2 , C" C.' C5 • SEE MOTE 

Rl + R2 + R, • R. + R5 "" BLEEDER POTENTIOMETER 

:~ : t: :~~~::S 
NOTE:.. When the cathode or the negat ive end of the cathode-ray high­

voltage supply· is grounded, blocking capacitors e2. C,. e", and 

g~. S~;~l~,,~a~~da ~!g~8;o~~a~~w:e~ :~~ge W~:;a~7~~~s~O. 2 is grounded. 

For de amplifier service, the de"ectinQ electrodes should be 

~~~~!~~g dc';peacctit ~~s~ he I nO~~Ui\ i ~~. t ~~ :Tf~ I ~!~~ l1b: b~m~~~~~~a~~: 
to remove the aSSDe iated deflect ing-electrode resistor in order 

\fr~;.imi:ietht~~e'~::i:ro~'::;~ve~'. ti~e i;e:~:~~[ia°t". ti~e o~~e~mf~ 
minimize spot defocusing. that anode No.2 be returned to some 
point in the dc amplifier circuit such that the potential dif­
rerence between anode No.2 and the average voltage across the 
deflecting electrodes will be as low 85 possible. 

Devices and arrangements Shown or described herein may 
use patents of RCA or others. Informat ion contained 
herein is furnished without responsibility by RCA for 
its use and wi thout prejudice to RCA"s patent riphts. 

MAY 1. 1950 
TIllE DEPARTMENT 

CE-4754R3 
RADIO CORPOtATlON Of AMI.ICA. HAlllSON, NEW JElSEY 
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t------9~·±~------

141;2" 

MAX. 

Ii OF BULB 'liILL NOT DEVIATE 

MORE THAN 2° I N ANY DIREC­

T�oN FROM THE PERPENDICULAR 

[RECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

MAY 1. 1950 
TUBE DEPARTMENT 

I"DIO COll'OlATlQN Of AMEiICA, HAI.I5OM, NfW JUSf.Y 

5 " II rl6 

l 

92Ct.l-4718R3 

CE.-4718R3 
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AVERAGE CHARACTERISTICS 

E.p=2.5 VOLTS 
ANODE-N91 VOLTS AJUSTED TO GIVE FOCUS 
GRID-NR 2 VOLTS = 250 

I 

GR -N21 S 

00 

900 

(/) 
(/) .., 
<II a: 
'" '" Z Q. 
I-

700 ~ z 
0( 

" 0 a: a: 
u dI 

00 ~ 
.., 
Z 

'" :i •. .., 
Z . > .., 

!< 500 8 
...J 

Z .., 
0( IX 

400 

300 

100 

JULY 19,1946 TUBE DEPARTMENT 92CM -6765RI 
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ICONOSCOPE 
For use in portabLe television cameras 

Heater 
Voltage 
Current 

Deflection 
Type of Pickup 

Coated Unipotential Cathode 
6.3 a-c or d-c volts 
0.6 

Direct Interelectrode Capacitance: 

amp. 
Magnetic 

Di rect 

Signal Plate to Collector ~ Anode No.2 
Iwith external shieldingl 10 approx.~~f 

12 max. ~~f 
See Outline Drowinf 

Small Metal 
Dwarf Metal Shell Octal S-Pin 

Control Grid to All Other Electrodes 
Dimensions 
Caps (two) 
Base 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
High-Voltage Electrode (Anode No.2) 

& Coli ector Vol tage 1200 max. - volts 
Accelerating Electrode (Grid No.2) Voltage 1200 max.- volts 

·Focusing Electrode (Anode No.1) Voltage 400 max.- volts 
Control Electrode (Grid No.1) Voltage Never Positive 
Grid No.1 Volt. for Current Cut-Off -SO approx.volts 
Anode No.2 & Collector Current· 0.5 max.- ~amp. 
Ambient Temperature 40 max. °c 
Typical Operation: 

Heater Voltage 0 

Anode No.2 & Collector Voltage 
Grid No.2 Voltage 
Anode No.1 Voltage • 
Grid No.1 Voltage • • 
Anode No.2 & Collector Current· 

6.3 volts 
1000 volts 
1000 volts 
300 approx.volts 
-40 approx.volts 
0.1 approx.~amp. 

• Design maximum 10r 117-volt 1 ine~ 

: ;~:n ,~~~~~ur~:~~,~ 5 b:e~:~~:~ied tr: ~~:a!~d:h~~!d ~~!':~a~~;~mi ~:t~~e 
• ;~::\:Pb:fa~j~sr::t:~W!~~i:r·'argest negative value which will pro-

vide sufficient video output • 
.. Maximum d-c resistance inth. grid circuit should not exceed 1 megOhm • 
• Should be adjusted and set at value 9 iv ing best focus. 
NOTE:Signal plate-to-<o~lector impedance is a function 01 bias light, 

J:~9~o~~!~ 1 ~;:~:i i~~~ ~:~::a~u~~:~t cu~~:nitS 1~ ,~e t~d:~d:~ o~ ~~;5 m:~g~:~ 
ampere. 

or t h!h: i 5 ~:~alpf!~!~t~~!V~!~~o~ oa~m::g:~e b1f ag~~~;!:t:1~n~~e~~!;~r 
without p~ase shift is required in all frequencies of the picture signal. 

orderA o~r:=l \coatge~~~h~~1~1th o~o: ie~,~;=l:)el!:d r!:f:~:::, is al~ !~ . 
Signal output-to-noise rat io are low. with high values, gain an~ signal 
output-ta-nolse rat io are increased. In either case, the low video fre­
quene les are over-emphas lzed and must be equal ized by a v Ideo stage 

hav i ni 1~~:11 :t~~rq~~~~:n~a!~; ies with beam current, i lluminal ion level, 

:~odb !;:r!~~:~ i,.:ubtei:b~~ i !:: :~~~r a of h ~g~~ i:~~rme:r~ar~:~ ~:Yna:~ 
the mosaic In the order of 7 foot-candles. ~ 

~~: ~~e~~:ls::~!tii: l~: o:i~=i~:~:tleS ~~J~~l~ s~~~l:u~:O~~mf:::uro 
one I118gohm. 

Apri I 15. 1940 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 

TENTATIVE DATA 
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CAPS ABC &0 -MAKE NO CONNECTIONS 
. , TO THESE CAPS-USED 

ONLY DuRING 
MANUr-AC TURE OF'" TUBE 

TO' V I E~ OF SOCKtT 
COUECTIONS 

Apri 1 15. 1940 

TUBE MOUNTIN' 
POS I TlOI 

NO CON- HOR I lONTAL 
NEenON YERTICAL:S •• e 

RCA RADIOTRON DIVISION 
RCA MANUFACTURING CQtMANY. INC. 

down 

92C~108 
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ICONOSCOPE 
FOR PICKUP FROM MOTION-PICTURE FILM OR SLIDES 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage •...•• " 6.3 ± 10% 
Cu rrent. • • . . . . .. 0.6 ..... . 

ac or dc volts 
amp 

Direct Interelectrode Capacitances (Approx.): 
Gri d No.1 to All Other El ect rodes. 
Signal Electrode to Grid No.4° . 

Mosaic, Photosensitive: 
Response . . . . . . . . . 
Useful Size of Rectangular Image 

(4 x 3 Aspect Ratio). 
Focusing Method ..... . 
Deflection Method .... . 

6.5 
10 

See Curve 

5.75" max. diagonal +­

El ectrostat i c 
Magnetic 

. . . .. 550 .-

8-1/8" 
10-3/16" ± 3/4" 

Deflection Angle (Approx.) 
Max. Width of Mounted Tube 
Height of Mounted Tube •. 
Depth of Mounted Tube. . . 
Mounting Position ...... . 

• ••• 12-13/16" ± 3/4" 
Mosaic in vertical plane 

Minimum Deflecting-Coil Inside 
Maximum Deflecting-Coil Length 
Caps (Two) 

Di ameter. . . . . .. 1-112" -
. . • • . . .. 2-114" ..-

Base . . . • . • 
Medium (JETEC No.Cl-5) 

Long Medium-Shell Small 6-Pin 
80nOM VIEW 

Pi n 1- Heater 
Pin 2-Grid No.2 
Pin 3-Grid No.3 
Pin 4-Grid No.1 
Pi n 5 - Cathode 
Pi n 6 - Heater 

DIRECTION 0' LIGHT 
IS NORMAL 10 t.4OSAIC 

Maximum Ratings, Absolute Values: 

AVERAGE MOSAI C I LLUMI NATION- •.. 
OPERATING TEMPERATURE OF BULB 

AT LARGE END OF TUBE. 
SIGNAL-ELECTRODE VOLTAGE ... 
GRI D-No. 4 (COLLECTOR) VOLTAGE. 
GRID-No.3 VOLTAGE ... 
GRI D-No. 2 VOLTAGE. .. 
GRI D-No.1 VOLTAGE: 

Negat i ve b (as val ue. 
Positive bias value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

GRI D-No. 4 CURRENT .. , ....... . 

o with external shield . 

• Averaged over any interval of 1 sec. max. 

MAY 1, 1951 TUBE DEPARTMENT 

{ See Outline 
Caps Drawing 

SJ - Si gnal 
El ect rode 

G4-Grid No.4 
(Collector) 

50 max. 

40 max. 
1200 max. 
1200 max. 
450 max. 

1200 max. 

125 max. 
o max. 

125 max. 
10 max. 

0.5 max. 

ft-c ..... 

°c +­

volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

JA>mp 

~ 1ndicates a Change. 

DATA 
RADIO COII'OlATION OF AMEiICA, HAIiISON. NEW JUSfY 
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ICONOSCOPE 

Typical Operation and Characteristics: 

Signal-Electrode Voltage .••.• 
Gri d-No. 4 Voltage. • • . • • • • . 
Grid-No.3 voltage (Beam Focus)-

24~ to 36% of Grid-No.4 Voltage. 
Grid-No.2 Voltage .•.•.•.•• 

-+ Max. Grid-No.1 Voltage for Pattern 
Cutoff- 7~ of Grid-No.4 Voltage. 

_Grid-No.4 Current 
(With no illumination on mosaic)'. 

External Load Resi stance •.•.•. 
~ Illumination on Mosaic: 

Steady Highl ight Value for 51 ides. 
Average Pulsed Highl ight Value 

for Motion-Picture Film .•... 
~ Ratio of Peak-to-Peak Highlight 

Video-Signal Current to RMS Noise 
Current (Approx.). 

~ Minimum Peak-to-Peak Blanking Voltage. 
~ Deflecting-Coil Current (Approx.):'· 

Hori zontal (Peak to peak). • 
Vert i ca 1 (Peak to peak). . • 

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

* Allowance should be made for leakage currents . 

•• For RCA Deflecting Yoke No. 201076. 

MAY 1. 1951 
TIllE DEPARTMENT 

1000 volts 
1000 volts 

240 to 360 volts 
1000 volts 

-70 volts 

0.1 to 0.2 !'MIP 
0.1 megohm 

4 to 6 ft-c 

10 to 20 ft-c 

100 
20 volts 

600 ma 
140 ma 

1.0 max. megohm 

... Indicates a change. 

DATA 
IADIO CO.POIATION O' AMERICA. HAIIISON, NEW JElSEY 
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i---K-E-EP-T-H-'-S---'O 3~;! 34·-----.-j 
REGION CLEAR 

IDEAL GUN 
AXIS 

PIN N22 

'.: 

I DIRECTION 
. or LIGHT 

MAX. VARIATION OF NECK 
AXIS FROM IDEAL GUN 
AXIS IN ANY DIRECT.ION 
IS 2~ 

Q •• 3. CAPS A.B,CLO-
3 ""I8! "32 ~ MAKE NO CONNECTIONS 

TO THESE CAPS-USED 
ONLY DURING 
MANUFACTURE OF TUBE 

B ) 

aVe­
MAX. 

TWOC~~~IUM----~12~~====f===~~L------~ 

JETte Nil CI-'" 

92CM-4891 R3 

• 8S' IS THE PLANE THROUGH' THE BULB AXIS AAo AND THE IDEAL GUN AXIS • 

.- Indicates a c/'lange. 

MAY 1, 1951 TUBE DEPARTMENT CE-4891R3A 
.... DIO COI~."'T'ON Of AMEiICA. HAR.ISON, NEW JElSEY 
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ICONOSCOPE 

10TEI: VARIATION OF TIP CENTER FROM PLANE BB' IS 1/2". 

10TE 2: MAX I MUM ROT AT I ON OF LI NE THROUGH PINS 2 AND 5 
ABOUT IDEAL GUN AXIS IS ± 10°, MEASURED FROM PLANE BB'. 

10TE 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 FORME~ BY MOSAIC PLANE AND PLANE BB' 
IS 2.5° MAX. 

MAY 1, 1951 
l\IIIE DEPARTMENT 

CE-4891R3 

.ADIO COlPOIATlON 0' AMEiICA, HAlllSON, NIW JIISe" 



~ 
1850-A 

SPECTRAL SENSI1IVITY CHARACTERISTIC 

FOR EQUAL VALUES OF RADIANT 
FLUX AT ALL WAVELENGTHS 

I­
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JUNE 18,1951 

5000 6000 

WAVELENGTH -ANGSTROMS 

TUBE DEPARTMENT 
~ADIO COlPORATION OF AMERICA, HAUI50N, NEyi JERSEY 

7000 8000 
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TYPICAL SIGNAL-OUTPUT CHARACTERISTIC 

f- f- SCENE: BLACKS AND WHITES BALANCED 

f- f-BACK LIGHTING: APPROXIMATELY OPTIMUM 

f- f-BEAM CURRENT: 0.2 MICROAMPERE 
TYPE Of LIGHTING: DAYLIGHT fLUORESCENT 
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JAN. 2,11151 TIllE DEPARTMENT 92CM - 8581RI 
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ICONOSCOPE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Vol tage . . . . . . 6.3 ± 10% 
Current . . . • • . . 0.6 

ac or dc volts 
amp 

Direct Interelectrode Capacitances (Approx.):. 
Grid No.1 to All Other Electrodes. . •. 7.5 }111-f 
Signal Electrode to All Other Electrodes 

and External Shield 5 I-'I-'f 
Elect rostat i c 
Elect rostat i c 
1.4" Diagonal 

Focusing Method. 
Deflection Method 
Image Size (4 x 3 aspect ratio) 
Overall Length. . 
Seated Length . . 
Maximum Diameter. 
Mounting Position 

gil ± 1/4" 
B-1/4" ± 1/4" 

2-1/4" 
Any 

Cap ...... . . Recessed Small Cavity 
Base . . . . . . Med i um-She 11 Di heptal 12-Pi n 

Basing Designation for BOTTOM VIEW ....... 14L 

Pin i-Heater 
Pin 2-Cathode 
Pin 3-Grid No.1 
Pi n 4 - Internal 

Connect ion -
Do Not Use 

Pin 5 -Grid No.3 
Pi n 7 - Deflect ing 

Electrode 
DJ3 

DIR.ECTION OF LIGHT: 
INTO END OF BULB 

Pin 8 - Defl ect i ng 
El ectrode 

DJ4 

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 
Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode . 
Heater positive with respect 

to cathode 
AMBIENT TEMPERATURE 
MOSAIC ILLUMINATION. 

• With external shield. 

APRIL 15, 1947 TUBE DEPARTMENT 

Pin 9 - Anode No.2, 
Grid No.4 

Pin 10 - Def! ect i ng 
EI ectrode 

DJ2 
Pin 11 - Def! ect i ng 

Electrode 
DJl 

Pin 12 - I nterna I 
Connec t i on-
Do Not Use 

Pin 14 - Heater 
Cap - Si gnal 

900 max. 
900 max. 
450 max. 

100 max. 
o max. 

125 max. 

10 max. 
40 max. 
50 max. 

Electrode 

volt 
volt 
volt 

volt 
volt 

volt 

volt 
0 

foot-candle 

TENTATIVE DATA 
RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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ICONOSCOPE 

Typical Operation: 

Signal-Electrode Voltage .• 
Grid-No.4 & Grid-No.2 Voltage 
Grid-No.3 Voltage for Focus. 
Grid-No.1 Voltage ••.••• 
Max. Gri~No.l Voltage for 

800 
800 

125 to 250 
Adjust for best 

Picture Cutoff.. -75 
Max. Deflecting Voltages (Peak-te-Peak)'; 

OJl & DJ2 (Vertical) ..••.• 120 
OJ3 & OJ4 (Horizontal) 100 

Min. Peak-te-Peak Blanking Voltage 30 
Signal-Output Current (Approx.) 0.025 
Output Resistor (Approx.) 1.0 

Maximum Circuit Values: 

Grid-No.l-Ci rcuit Resistance . 
Resistance in any Deflecting-

Electrode CircuitO 

1.0 max. 

5.0 max • 

• To scan picture of 1."- diagonal (_ x 3 aspect ratio), 

volts 
volts 
volts 

picture 

volts 

volts 
volts 
volts 

!-'<lI1lP 
megohm 

megohm 

megohms 

o 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. 

APRI L 15. 1947 TU8EDEPARTM£NT TENTATIVE DATA 
IADIO COIPOlATlON 0' ArM:IlCA. HAlIISON. NEW JElSfY 
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I~"R. 

SIGNAL ELECTROOE 
RECESSED SMALL 

CAVITY CAP 

MEDIUM~SHELL 

DIHEPTAL 
12 - PIN BASE 

MOSAIC 

9" 

±~" 

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 AX IS AND BASE~PLUG KEY 

MAY VARY FROM THE PLANE THROUGH THE TUBE AX I 5 AND 

5 I GNAL ELECTRODE TERM I NAL BY AN ANGULAR TOLERANCE 

I MEASURED ABOUT THE TUBE AXIS I OF 20°. 5 I GNAL 

ELECTRODE TERMINAL IS ON SAME SIDE AS BASE-PLUG 

KEY. 

DJI AND DJ2 ARE NEARER THE MOSAIC; DJ3· AND DJ4 

ARE NEARER THE BASE. WITH DJ I POSITIVE WITH RE­

SPECT TO DJ 2, THE SPOT IS DEFLECTED TOWARD PIN 5. 

WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE SPOT 

IS DEFLECTED TOWARD PINS I AND 2. WITH DJ I AND 

DJ2 USED FOR VERTICAL DEFLECTION, THE VERTICAL 

AX I 5 OF THE SCANNED AREA OF THE MOSA I CIS PARALLEL 

TO VERTICAL PLANE THROUGH PINS 5 AND 12 WITHIN 

±15°. THE ANGLE BETWEEN THE SCANNING DIRECTION 

PRODUCED BY DJ 3 AND DJ 4 AND THE SCANN I NG DIRECT I ON 

PRODUCED BY DJ I AND DJ2 IS 900 ± 30. 

92C5-6803 

APRIL 15, 1947 TUBE DEPARTMENT 
RAOIO CORPOllATION Of AMEiICA, HARRISON, NEW JERSEY 
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IMAGE ORTHICON 
MAGNETIC FOCU5--MAGNETIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Vo ltage. . • . . . •. 6.3 ± 10% ac or dc volts 

amp Current. . . . • . . •. 0.6 
Direct Interelectrode Capacitance: 

Anode to All Other Electrodes 
Photocathode Spectral Response. 
Image Size (4 x 3 aspect ratio). 
Focusing Method ... 
Deflection Method 
Overal.1 Length ... 
Greatest Diameter of Bulb. 

20 !JP.f 
. Sec Curve 

1/6" Diagonal 
• . . Magnet i c 
. . . Magnet i c 
15-114" ± 114" 

Minimum Deflecting-Coil Inside Diameter. 
Defl ect i ng-Co i I Length . . . 

3" ± 1/16" 
2-1/8" 

5" 
10" Focus i ng-Co i I Length • . . . 

Al ignment-Coil Length ...• 
Photocathode Distance Inside 
Operating Position ...... 

End Base .•.. 

Pi n 1- Heater 
Pin 2-Grid No.4 
Pin 3 -Grid No.3 
Pi n 4 - Internal Connec-

tion--Do Not Use 
Pin 5-Dynode No.2 
Pi n 6 - Dynode No.4 
Pin 7 - Anode 
pi n 8 - Dynode No.5 
Pi n 9 - Dynode No.3 
Pi n 10 - Dynode No.1, 

Grid No.2 
Pi n 11- I nternal Connec-

t i on--Oo Not Use 
Pin 12-Grid No.1 
Pi n 13 - Cathode 
Pi n 14 - Heater 

Shoul der Base .. 

Pin 1-Grid No.6 
Pi n 2 - Photocathode 
Pi n 3 - I nternal Connec-

t i on--Do Not Use 
Pi n 4 - Internal Connec­

tion--Do Not Use 

. 15/16" 
End of Focusing Coil. 112" 

Any except wit h d i hepta I base 
up and tube axis at angle of 
less than 20 0 fromthevertical 

Small-Shell Diheptal 14-Pin 

BOTTOM VIEW 
DIRECTION Of LIGHT: 
PERPENDICULAR TO 
LARGE END Of TUBE 

WHITE INDEX LINE 
ON fACE 

Keyed Jumbo Annular 7-Pin 

Pin 5-Grid No.5 
Pi n 6 - Target 
Pi n 7 - Internal Connec­

tion--Oo Not Use 

OCTOBER 15, 1947 TUBE DEPARTMENT TENTAT I VE DATA 1 
IADIO CO'POtATiON Of AMUICA, HA •• ISON, HEW JERSEY 
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IMAGE ORTHICON 

Maximum Ratings, Absolute Values: 

PHOTOCATHODE VOLTAGE . . . • • • • 
PHOTOCATHODE ILLUMINATION .•.•. 
OPERATING TEMPERATURE OF ANY PART OF BULB 
OPE RAT I NG TEMPERATURE OF BULB AT 

LARGE END OF TUBE (Target Section) . 
TEMPERATURE DIFFERENCE BETWEEN TARGET 

SECTION AND ANY PART OF BULB HOTTER 
THAN TARGET SECTION. 

GRID-No.6 VOLTAGE. 
TARGET VOLTAGE: 

Posit ive va I ue . 
Negative value. 

GRID-No.5 VOLTAGE 
GRID-No.4 VOLTAGE 
GRID-No.3 VOLTAGE • 
GRID-No.2 & DYNODE-No.1 VOLTAGE. 
GRID-No.1 VOLTAGE: 

Negative bias value •..•. 
Positive bias value. ' ..•. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

ANODE-SUPPLY VOLTAGE- • . • 
VOLTAGE PER MULTIPLIER STAGE. 

Typical Operation: 

-550 max. volts 
50 max. ft-c 
65 max. °C 

45 min. °c 

5 max. °C 
-550 max. volts 

50 max. volts 
50 max. volts 

150 max. volts 
300 max. volts 
400 max. volts 
350 max. volts 

125 max. volts 
o max. volts 

125 max. volts 
10 max. volts 

1500 max. volts 
350 max. volts 

Photocathode Voltage (Image Focus) 
Grid-No.6 Voltage (Accelerator)-

-300 to -500 volts 

80% of photocathode voltage ..• 
Target Vo ltage- • . • . . • . . . 
Grid-No.5 Voltage (Decelerator)-· 
Grid-No.4 Voltage (Beam Focus) .. 
Grid-No.3 Voltage" ..•..•. 
Grid-No.2 & Dynode-No.1 Voltage .••• 
Grid-No.1 Voltage (For Picture Cutoff) 
Dynode-No.2 Voltage. 
Dynode-No.3 Voltage. 
Dynode-No.4 Voltage. 
Dynode-No.5 Voltage. 
Anode Voltage .... 
Anode Current. . •. • 
Target Temperature Range • • • 
Ratio of Peak-to-Peak Highl ight 

Video-Signal Current to 
RMS Noise Current (Approx.). 

Minimum Peak-t.o-Peak Blanking Voltage 
Field Strength at Center of Focusing 

Coi I ..... 

.,., -.M: See next page. 

OCTOBER 15. 1947 TUllE DEPARTMENT 

-240 to -400 vol ts 
0 volts 

o to 100 volts 
160 to 240 volts 
225 to 330 volts 

300 volts 
-35 to -100 volts 

600 volts 
800 volts 

1000 vo It·s 
1200 volts 
1250 volts 
100 

~ 45 to 60 

70 
10 volts 

75 gausses 

TENTATIVE DATA 1 
'ADIO CQlPOIATION or AMI.ICA. HAI.11ON. NlW JfHfY 
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IMAGE ORTHICON 

Focusing-Coil Current (Approx. for 
coil listed below) .. 

Deflecting-Coil Current (Approx. for 
assembly 1 isted below): 

Horizontal (Peak to Peak) .•. 
Vert i ca 1 (Peak to Peak). . . . 

Al ignment-Coil Current (Approx. for 
coil 1 isted below) . 

Components: 

Deflecting-Coil Assembly (Includes 
Keyed Jumbo Annular 7-Pin Socket). 

Focus i ng-Co i 1 Assemb 1 y . . . . • • 
Ali 9 nment-Co i 1 Assemb 1 y . . . . • 
Hor. Deflection Output Transformer 
Ver. Deflection Output Transformer 

75 

625 
290 

o to 30 

RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 

• Ratio of dynode voltages is shown under Typical Operation. 

ma 

ma 
ma 

ma 

201075 
202075 
204075 
204T1 
20412 

• ~~l~stable within ± ~ volts of indicated value. with blanking voltage 

- Taps at O. )01 60. and 90 volts are recommended. Set at voltage giving 
most uniform resolution and most uniform background shading overentire 
picture area. 

U Adjust to give the most uniformly shaded picture near maximum signal. 

OCTOBER 15, 1947 TUIEDEPARTMENT TENTATIVE DATA 2 
IADIO CORPOtATION Of AMEiICA, HAI.ISON, NEW JEllEY 
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KEYED 
.JUMBO 

ANNULAR 
7-PIN BASE 

DETAIL OF" BOTTOM VIEW OF" 

"EYED JUMBO ANNULAR BASE 

SEE NOTE 2 

15~· IOTEI: MEASURED AT 01 SUICE OF 1/)2' 

:I: 10.': BElOW BOTTOM OF ANNULAR BASE. 

~ IOTE 2: DOTTED AREA I S FLAT OR EX­

TENDS TOWARD 01 HEPUL-SASE END OF 

TUBE BY 0.060' MAX. 

KEYED AI.UUR USE lAUIE 

ANGULAR VARIATIONS BETWEEN PINS AS 

WElL AS ECCENTRICITY OF NECK CYLINDER 

WI TH RESPECT TO PHOTOCATHODE CYL INDU 

ARE HELD TO TOLEUNCES SUCH THAT P I IS 

AND NECK CYLIIDER WI LL FIT FLAT-PLATE 

GAUGE WI TH: 

II PINS 
.040·:1:.002· 

DIA. 

a. SIX HOLES HAVIIG DIAMETER OF 

0.065- i 0.001- AND DIE HOl 

HAY'NG DIAMETER OF 0.150· i 

0.001'. ALL HOLES HAVE DEPTH OF 

0.26S- *' 0.001-. THE SIX 0.065· 

HOLES ARE ENLARGED BY _50 UPER 

TO DEPTH OF 0.0_7'. ALL HOLES 

ARE SPACED AT .oGLES OF 510 26' 

*5' ON CIRCLE DIAMETEROF2.S00' 

to.DOP. 

b. SIXSTOPS HAVING "[IGH10FO.187· 

iD. 00 1', CENTERED BETWEEN P II 

HOLES, TO BEAR AGA I 1ST FLAT AREAS 

OF BASE. 

c. RIM EXTEIDING OUT A MIlIMUM OF 

liB' FROM 2-1)/16' DIAMETER AND 

HAVIIGHEIGHTOFO.126' * 0.001'. 

d. IECK-CYLIIDER CLEARANCE HOLE 

HAVING DIAMETER OF 2.200' * 
0.001-. 

OCTOBER 15. 1947 CE-6878 
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CHARACTERISTIC CURVES 

TYPICAL SIGNAL OUTPUT 

I I III III 
SCEf'.E:BLACKS AND WHITES 

~~ . 
'\ 
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Z 

IJ 
e 
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4 

3 

Z 

.1 o 
0.001 z 

V 

V 
460.01 Z 46 0.1 Z 46 ,.0 Z 46 10 
HIGHLIGHT ILLUMINATION ON PHOTOCATHOOE- rOOT-CANDLES 

9ZCM-6889TV 

SPECTRAL SENSITIVITY CHARACTERISTIC 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

1/1 
I-

140 

~120 

~ 
< 
00100 
I-

iii 
a: 
< 
I 80 

>-
l-
S; 

E 60 
1/1 
Z 
1&1 
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1&140 
> 

~ 
iil20 
a: 

o 

" 
\ 

\ 

..... 1\.. 

' ....... 
4000 8000 12000 

WAVELENGTH-ANGSTROMS 
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OCTOBER 15. 1947 TUIE DEPARTMENT CE-6889TV-6B77T 
IADIO COIPORATION Of AMUICA, HAlllSON, NEW JEI.' 
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IMAGE ORTHICON 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Vo I tage. . . • • . .• 6.3 ± 10% ac or dc volts 

amp Current. • . . • . •. 0.6 
Direct Interelectrode Capacitance: 

Anode to All Other Electrodes 
Photocathode Spect ral Response. 
Image Size (3 x 4 aspect ratio). 
Focusing Method .•. 
Defl ect ion Method •. 
Overall Length. .. . 
Greatest Diameter of Bulb. 

20 

Minimum Deflecting-Coil Inside Diameter. 
Defl eet i ng-Co i I Length • . . 
Focusing-Coil Length •.•• 

Il-ILf 
See Cu rve 

1.6" Diagonal 
Magnetic 
Magnetic 

15--114" ± 1/4" 

3" ± 1/16" 
2-1/8" 

5" 
10" 

Al ignment-Coi I Length •.•• 
Photocathode Distance Inside 
Operating Position ...•. 

End Base •... 

Pin 
Pin 
Pin 
Pin 

Pin 
Pin 
Pin 
Pin 
Pin 
Pin 

Pin 

Pin 
Pin 
Pin 

1 - Heater 
2-Grid No.4 
3-Grid No.3 
4 - Internal Connec-

tion--Do Not Use 
5 - Dynode No.2 
6 - Dynode No.4 
7 - Anode 
8 - Dynode No.5 
9 - Dynode No.3 

10 - Dynode No.1, 
Grid No.2 

11- I nternal Connec-
t i on--Oo Not Use 

12-Grid No.1 
13 - Cathode 
14- Heater 

Shoulder Base .. 

Pin i-Grid No.6 
Pi n 2 - Photocathode 
Pi n 3 - I nternal Connec­

t i on--Oo Not Use 
Pi n 4 - I nternal Connec­

t i on--Do Not Use 

• 15116" 
End of Focusing Coil. •• 112" 

Any except with diheptal base 
up and tube axi s at an91 e of 
less than 200 f rom the vert i ca I 

Small-Shell Diheptal 14-Pin 

BOTTOM VIEW 
DIRECTION or LIC.HT: 
PERPENDICULAR TO 

·LARC.E END OF TUBE 

WHITE INDEX LINE 
ON rACE 

Keyed Jumbo Annular 7-Pi 

Pin 5-Grid No.5 
Pin 6-Target 
Pi n 7 - I nternal Connec­

t i on--Oo Not Use 

FEB. 1, 1949 TUBE D£PARTMENT TENTATIVE DATA 1 
1.'.010 COt'O.,.TION Of AMElIC .. , HAI.ISON, NEW JERSEY 
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Maximum Ratings, Absolute Yalu .. : 

PHOTOCATHODE VOLTAGE. • . • . . • 
PHOTOCATHODE ILLUMINATION ••••• 
OPERATING TEMPERATURE OF ANY PART OF BULB. 
OPERATING TEMPERATURE OF BULB AT 

LARGE END OF TUBE (Target Section) • 
TEMPERATURE DIFFERENCE BETWEEN TARGET 

SECTION AND ANY PART OF BULB HOTTER 
THAN TARGET SECTION. 

GRID-No.6 VOLTAGE. 
TARGET VOLTAGE: 

Posi t ive val ue • 
Negative value. 

GRID-No.5 VOLTAGE. 
GRII}-No.4 VOLTAGE ••.••.•• 
~RI D-No.3 VOLTAGE •••••••. 
GRID-No.2 & DYNODE-No.1 VOLTAGE. 
~RID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

~NODE-SUPPLY VOLTAGEs • • . 
VOLTAGE PER MULTIPLIER STAGE. 

Typical Operation: 

Photocathode Voltage (Image Focus) 
Grid-No.6 Voltage (Accelerator)--

80% of photocathode voltage ••• 
Target Voltage- • • • • • • • • • 
Grid-No.5 Voltage (Decelerator)-­
Grid-No.4 Voltage (Beam Focus) .. 
Grid-No.3 Vol tage;/!;/! •.•..•. 
Grid-No.2 & Dynode-No.1 Voltage •..• 
Grid-No.1 Voltage (For Picture Cutoff) 
Dynode-No.2 Voltage. 
Dynode-No.3 Voltage. 
Dynode-No.4 Voltage. 
Dynode-NO.5 Voltage. 
Anode Voltage. . . • 
Anode Current .... 
Target Temperatu·re Range.. . 
Highlight Illumination on Photocathode 

for Maximum Signal Output: 
With 28700 K Tungsten Illumination .. 
With White Fluorescent Illumination 

or Daylight. 

-550 max. 
50 max. 
65 max. 

35 mi n. 

5 max. 
-550 max. 

50 max. 
50 max. 

150 max. 
300 max. 
400 max. 
350 max. 

125 max. 
o max. 

125 max. 
10 max. 

1650 max. 
350 max. 

-300 to -500 

-240 to -400 
o 

o to 100 
160 to 240 
225 to 330 

300 
-45 to -115 

600 
880 

1160 
1450 
1500 

50 
35 to 60 

0.15 

0.07 
Ratio of Peak-to-Peak Highl ight Video­

Signal Cur. to RMS Noise Current (Approx.) 35 

·0 ·0 ".H: See next page. 

volts 
ft-c 

°c 

°c 

°c 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 
vol ts 
volts 

volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 
vol ts 
volts 
volts 
volts 
volts 
~ 

°c 

ft-e 

ft-c 

FEB. 1, 1949 lUll: DEPARTMVlT TENTATIVE DATA 1 
IADIO COIPORATION OP AMI!IICA, HAIIISON. NIW JURY 
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, (5'~ 

Min i mum Peak-to-Peak Bl ank i ng Vo 1 tage. . . 
Field Strength at Center of Focusing Coil. 
Focus i ng-Co i 1 Cu rrent (Approx. for co i 1 

coi IIi sted below) ••• 
Deflecting-Coil Current (Approx. for 

assembly 1 isted below): 
Hori zontal (Peak to Peak) •.••• 
Vertical (Peak to Peak) ...••• 

Al ignment-Coil Current (Aoprox. for coil 
1 i sted below) . . • • 

Components: 

Deflecting-Coil Assembly (Includes 
Keyed Jumbo Annular 7-Pin Socket). 

Focus i ng-Co i 1 Assembl y • • • • • • 
Al ignment-Coi 1 Assembly •••••• 
Hor. Deflection Output Transformer 
Ver. Deflection Output Transformer 

10 
75 

75 

625 
290 

o to 30 

RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 

49 Ratio of dynode voltages is shown under Typical Operation. 

• Adjustablefrom-3 to+5 volts with blanking voltage off • 

volts 
gausses 

ma 

ma 
ma 

ma 

LU1D75 
202075 
LU4D75 

204T1 
LU4T2 

.. Taps at 0, 30. 60. and 90 volts are recommended. set at voltage givin 
most uniform resolution and signal output over entire picture araa. 

H Adjust to give the most uniformly shaded picture near maximum signal. 

OPERATING NOTES 
After the 6769 has been Inserte~ tn tts sockets and the 

voltages app11ed. allow 1t to warm up for 1/2 to 1 hour w1th 
the camera lens trts closed. Then, proceed with nomal oper­
at1ng adjustments. 

When the equ1pment des1gn or operat1ng cond1 t10ns are such 
that the maximum temperature rating or maximum temperature 
d1fterence w1ll be exceeded. prov1s10n Should be made to d1-
rect a blast of coo11ng a1r from the d1heptal-base end of the 
tube along the entire length of the bulb surrace. 1. e •• through 
the space between the bulb surtace and the surround1ng de­
flect1ng coll and Its extens10n. For th1s purpose. a small 
blower Is satisfactory, but It shOUld run at low speed to pre­
vent v1brat1on of the 6789 and the assoc1ated ampl1f1er equ1p­
ment. {fnless vibration Is pr,evented, distortion of the picture 
may occur. To keep the operating temperature of the large end 
of the tube from fal11ng below 350C. SOme form of controlled 
heat1ng should be employed. Ord1narlly. adequate heat w1ll be 
suppl1ed by the focus1ng coll. deflect1ng colls. and assoclated 
ampllf1er tubes so that the temperature can be contrOlled by 
the amount of cooling air directed along the nUlb surface. 

Resolut10n of better than 400 l1nes at the center of the 
p1cture can be produced by the 6789 when the highlight 1llum1-
nation Is above the knee or the tYPical signal-output curve 
for th1S type. To ut1liZe such resolut10n capab1llty 1n the 
horizontal direction With the standard scanning rate or 626 
lines, It Is necessary to use a video amplifier haVing a band­
width or at least 6.6 megacycles. The maximum resolution ob­
tainable Is limited by the mesh-screen nortlon of the target. 

OUTLINE DIMENSIONS for the 5769 are the same 
as those shown for Type 5655 

FEB. 1. 1949 TUIlDEPARTMEHT TENTATIVE DATA 2 
IADIO COIPORATION Of AMEiICA. HAt'ISON. NEW JElSlY 
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CHARACTERISTICS CURVES 

TYPICAL SIGNAL OUTPUT 
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FOR OUTDOOR AND STUDIO PICKUP 

MAGNET I C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater. for Unipotential Cathode: 

Voltage. • • • • . 6.3 ± 10% ac or dc volts 
Current . • • • . • . .• 0.6 amp 

Direct Interelectrode Capacitance lApprox.): 
Anode to all other electrodes. • • . . • 12 I"I'-f 

Photocathode. Semitransparent: 
Response ••. See accompanying Spectral Sensitivity curve 
Rectangular image l4x3 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 the center of faceplate 
and pin No.7 of the shoulder base. 

Focusina Method. Magnetic 
Deflection Method Magnetic 
Overall Length 15-3/16" ± 1-4" 
Greatest Diameter of Bulb 3" ± 1/16" 
Minimum Deflectina-Coil Inside Diameter 2-3/8" 
Deflectina-Coil Lenath 5" 
Focus i ng-Co i 1 Lengt h .• . • • • . . . 10" 
Al ignment-Coi 1 Length. • . • . • • 15/16" 
Photocathode Distance Inside End of Focusing Coil 1/2" 
Operating Position: Any except with diheptal base up and tube 

axis at angleof less than 20° from vertical 

Weight lApprox.) ••••...••.••...•... 1.4 1 bs __ 
End Base •••. Small-Shell Diheptal14-Pin (JETEC No.B14-45) 

BOTTOM V I EW 
Pi n 1 - Heater 
Pin 2-Grid No.4 
Pin 3-Grid No.3 
Pi n 4 - I nterna 1 Connec-

tion--Do Not Use 
Pi n 5 - Dynode No.2 
Pi n 6 - Dynode No.4 
Pi n 7 - Anode 
Pi n 8 - Dynode No.5 
Pin 9-Dynode No.3 
Pin 10-Dynode No.1. 

Grid No.2 
Pi n 11 - I nterna 1 Connec-

tion--Do Not Use 
Pi n 12 - Gr i d No.1 
Pin 13-Cathode 
Pin 14-Heater 

DIRECTION OF LIGHT' 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

(conlinuea on next page) 

_, nd i cates a change. 

JAN. 3. 1955 
TUBE DIVISION DATA 1 

IADLO coapO.AnON OF AMULCA. HAU'SON, NEW JUSEY 
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~houlder Base .• 
Pin i-Grid No.6 
Pin 2 - Photocathode 

Keyed Jumbo Annular 7-Pin 

Pin 5-Grid No.5 

Pi n 6 - Target Pi n 3 - I nterna 1 Connec­
tion--Do Not Use 

Pi n 4 - I nterna 1 Connec­
tion--Do Not Use 

Pi n 7 - I nterna 1 Connec­
t i on--Oo Not Use 

~aximum Ratings, Absolute Values: 

A10TOCATHODE: 
Voltage ••••.•• 
111 um i nat i on 

OPERATING TEMPERATURE: 
__ Of any part of bulb •• 

Of bulb at large end of tube 
(target sect ion) 

TEMPERATURE DIFFERENCE: 
Between target section and any part 

of bulb hotter than target section 
GRID-No.6 VOLTAGE 

~ TARGET VOLTAGE: 
Posi t ive value 
NeQative value 

GRID~0.5 VOLTAGE 
GRID-No.4 VOLTAGE 
GRID-No.3 VOLTAGE . •• 
GRID-No.2 & DYNODE-No.l VOLTAGE 
GRID-No.l VOLTAGE: 

Nepative bias value .••.. 
Pos i t ive bias value • . • . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater neqative with respect to cathode 
Heater positive with respect to cathode 

~ ANODE-SUPPLY VOLTAGE' • • • . • . • • • 
VOLTAGE PER MULTIPLIER STAGE ..••• 

~ ypical Operation and Characteristics: 

-550 max. 
50 max. 

50 max. 

35 mi n. 

5 max. 
-550 max. 

10 max. 
10 max. 

150 max. 
300 max. 
400 max. 
350 max. 

125 max. 
0 max. 

125 max. 
10 max. 

1350 max. 
350 max. 

Photocathode Voltage (Image Focus). 
Grid-No.6 Voltage (Accelerator)--

-300 to -500 

75% of photocathode voltage. 
Target VoltageO •••••••• 

Grid-No.5 Voltage (Decelerator) 
Grid-No.4 Voltage (Beam Focus). 
Grid-No.3 Voltageif! ...•... 
Grid-No.2 & Dynode-No.1 Voltage •• 
Grid-No.1 Voltage for Picture Cutoff 

-225 to -375 
o to 3 
o to 125 

160 to 220 
225 to 330 

300 
--45 to -115 

* Rat io of dynode voltages is shown under tyfJical Operation. 

o Adjustable from -.3 to +S volts with blanking voltage off • 

volts 
ft-<: 

°c ' 

°c 

°c 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts I 

volts 
volts 

volts 

volts I 

volts 
volts 
volts 
volts 
volts 
volts 

... Adjust to give the most uniformly shaded picture near maximum signal • 

.... rndicat·es a change. 

JAN. 3. 1955 TUIE DIVISION DATA 1 
IADIO COIH)IATION 0' AMEllCA. HA.lISON, NI!W JEISEY 
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Dynode-No.2 Voltage 
DynOde-No.3 Voltage 
Dynode-No.4 Voltage 
Dynode-No.5 Voltage 
Anode Voltage 
Anode Current (DC). • •• • • • 
Signal-Output Current (Peak to peak). 
Taraet Temperature Range ••••••• 
Ratio of Peak-to-Peak Highl ight Video-

Signal Current to RMS Noise Current 
(Approx.) •••••••••••••• 

Minimum Peak-to-PeaK Blanking Voltage •• 
Field Strength at Center of Focusing Coil· 
Field Strength of Al ignment Coi 1 (Approx.) 

OPERATING CONSIDERATIONS 

600 
800 
1000 
1200 
1250 
30 

2 to 15 
35 to 45 

35 
5 
75 

o to 3 

volts 
volts 
volts 
volts 
volts 

J.'8mp 
J.'8mp 

°c 

volts 
gausses 
gausses 

When the equipment design or operating conditions are such 
that the mGximum temperature rating or maximum temperature 
difference as given under Naximum Ratings wi 11 be exceeded, 

provision should be made to direct a blast of cooling air 

from the diheptal-base end of the tube along the entire 
lengthof 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 coi I wi II do I itt Ie 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 fall ing below 35 0C, some form of controlled 

heating should be employed. Ordinari Iy, adeqaate heat 
wi II be suppl ied by the focusing coi I, deflecting coi Is, 

and associated ampl ifier 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 coi I and 

the bulb near the shoulder of the tube, and be non­
inductively wound. 

ResoLution in excess of 500 I ines at the center of the 

picture can be produced by the 5820. The Ampl itude Re­
sponse Characteristic shows the relative center amplitude 

response versus television I ine number for the 5820 when 

it is operated with the highl ights at the knee of the light 

JAN. 3. 1955 TUBE DIVISION DATA 2 
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transfer characterist ic and at one lens stop above the 
knee and at a temperature of 35°C. To uti I ize such reso­
lution capabi I ity in the horizontal direction with the 

standard scanning rate of 525 I ines, it -is necessary to 

use a video amplifier having a bandwidth of at least 6 

megacyc les. The maximum resolut ion obtainable is limited 

by the mesh-screen port ion of the target. 

For very high illumination or for individual tubes wtth 

exceptionally high photocathode sensitivity, it may not be 

possible to stop the lens down far enough to reduce the 

highl ight 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 selectedtogive the required reduction in illumination 

is recommended. Ordinari ly, two fi lters--one having lOS 

transmission and the other 20$--wi II give sufficient choice. 

I 
i 
I 
~ 

I 

I 

LIGHT TRANSFER CHARACTERISTIC 

"OR SMALL-AREA HIGHLIGHTS 

a 

't-- TUNGSTEN LIGHT. 
.. 

t-- DAYLIGHT. OR WHITE 
3f-- FLUORESCENT LIGHT 

2 1\ 1/ ··-f-

l? ... 

a -.1= , .. 

4 

3 

~o 
1/ 

2V 
.1 

4 4 , 2 4 • 0.0001 0-001 0,01 0.1 1,0 
HIGHLIGHT ILLUMINATION ON PHOTOCATHOOE-rOOT-CANDLES 

92CM-1296TI 

JAN. 3. 1955 TUIE DIVIS/ON 
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DETAIL or BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

-------------- t 
2 ~~ 

1.315"R.MIN. 

JAN_ 3, 1955 

I" 
±:t8 

t 
.425" 

±.025" 

.040 11 

±.002" DIA. 
6-PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

SEE NOTE I 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DIHEPTAL-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: 
a. SIX HOLES HAVING DIAMETER 

OF 0.065" ± 0.001" 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 450 TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51 026' ±5' ON CIRCLE DIAME 
TER OF 2.500" ± 0.015". 

b. SIX STOPS HAVING HEIGHT OF 
0.IB7" ± 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF I /B" FROM 2-13/ 16" DIAME­
TER AND HAVING HEIGHT OF 
0.126 11 ± 0.00·' II. 

NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" ± 0.001". 

92CM - 8293RI 

TUBE DIVISION CE-8293R1 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
WITH AND WITHOUT F'ILTER 

SEPT. 20.19~4 

FOR INCIDENT RADIANT ENERGY 
NORMAL OPERATING RANGE OF TUBE 

CURVE A: WITHOUT FILTER 
CURVE B: WITH WRATTEN 111"6 FILTER 
CURVE C: SPECTRAL CHARACTERISTIC 

OF AVERAGE HUMAN EYE 

WAVELENGTH-ANGSTROMS 

" I I I I I 
z ~ 

~ j 
II: .... 

" >-
ruBE DIVISION 

IAOJO coarctATION OF AMP/CA. HAIIIION. NEW JEISft' 

V 

'" > 
a: 
:l 
,g 
>­
I-

> 
I­
iii 
z 

'" Ul 

'" > 

5 
'" II: 

92CM-729~RI 
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AMPLITUDE RESPONSE CHARACTERISTICS 

TEST PATTERN'SQUARE WAVE 
OPERATING TEMPERATURE OF BULB 

AD.JACENT TO TARGET' 35°C 
RESPONSE MEASURED IN SYSTEM 

HAVING 10-Me BANDWIDTH 

CURVE HIGHLIGHTS IN RELATION TO 
LIGHT TRANSFER CHARACTERISTIC 

110 

100 

II) 
.... 

90 Z 
:::l 

~ 
< eo II: 
!: 
III 
II: 
< 
I 70 

!oJ 
II) 

Z 
0 
a.. 
II) 60 !oJ 
II: 

!oJ 
C 
:::l 

5 .... 
:::i 
a.. 
::::Ii 
< 
II: 40 
!oJ 
.... 
Z 
!oJ 
U 

!oJ 
30 

> 

~ 
...J 
!oJ 20 
II: 

10 

o 

A 

B 

100 

AT KNEE 

ONE LENS STOP ABOVE KNEE 

200 300 400 500 600 700 

SEPT. 23, 1954 

TELEVISION LINE NUMBER 

TUBE DIVISION 92CM-8439 
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TEMPERATURE EFFECT ON AMPLITUDE RESPONSE 

10 20 30 40 !l0 60 70 80 

BUL.B TEMPERATURE ADJACENT TO TARGET-oC 

MAR.15.1954 TUBE DIVISION 92CM-8272 
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VIDICON 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 
Heater, for Unipotential Cathode: 

Voltage • • • • • • • •• 6.3 ± 10% 
Current • • • • • • • • • 0.6 

Direct Interelectrode Capacitance: 
Signal Electrode to All 

Other Electrodes • 
Spectral Response • • • •••••• 
Photoconduct ive Layer: 

Maximum Useful Diagonal of Rectangular 

ac or dc volts 

4.5 

amp 

JJl'f 
See Curve 

Image (4 x 3 Aspect Ratio) •••••• 0.62 inch 
Orientation of Qual ity Rectangle--proper orientatiM is 0b­

tained when the horizMtal scan is essentially parallel to the 
plane passing through the tube axis and short index pin. 

Focusing Method. • • • • • • • • • • • Magnetic 
Defl ect i on Method • • • • • • • • • • • • • • Magnet i c 
Overall Length • • • • • • • • • • • • • 6-1/4" ± 1/4" 
Greatest Diameter (Excluding Side Tip) 1.125"±O.010" 
Maximum Radius (Including Side Tip) • • 0.805" 
Bulb. • • • • • • • • • • • • • • • • • • • • •• T-8 
Ope rat i ng Pos i t i on '" • • • • • • • • • • • • • •• Any 
Base. Small-Button Ditetrar B-Pin (JETEC No.EB-11) 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3- Int. Conn.--

BOTIOM VIEW 

2 --- ·7 

Pi n 7 - Cathode 
Pi n 8 - Heater 
Flange (SJ)-

Do Not Use 
Pin 4- Int. Conn.-­

Do Not Use 
Pin 5-Grid No.2 
Pin 6-Grid No.3. 

~
4SJ~ • 

I • Short 

Signal 
Electrode 

Index Pin-
SHORT 

PIN 
Ie 

Grid No.4 DIRECTION OF LIGHT: 
INTO rACE END OF' TUBE 

Maximum Ratings, Absolute Values: 

SIGNAL-ELECTRODE VOLTAGE ••• 
GRID-No.4 & GRID-No.3 VOLTAGE 
~~ID-No.2 VOLTAGE •••••• 
~RID-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 • • • • • 

SEPT. 1. 1952 lUBE DEPARTMENT 

I nt. Conn.-­
Make No 

Conn. 

125 max. 
350 max. 
350 max. 

125 max. 
o max. 

125 max. 

10 max. 
60 max. 

volts 
volts 
volts 

volts 
volts 

volts 

volts 
OC 

TENTATIVE DATA 
."010 CORPOIATION OF AMEiICA, HAIIISON, NEW JERSEY 
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VIDICON 

Typical Operation and Characteristics: 

For sCAnned AreA 0/ 1/2" X 3/8" 

Signal-Electrode Voltage for 
Dark Current of 0.02 ~p • • 

Grid-No.4 (Decelerator) & Grid-
No.3 (Beam Focus) Voltage •• 

Grid-No.2 (Accelerator) Voltage 
Grid-No.1 Voltage 

(For picture cutoff) 
Signal-output Current:" 

Normal Operating Range ••••• 
Minimum, with 0.6 foot-candle of 

uniform 28700 K tungsten il­
lumination on tube face ••• 

Uniform 28700 K Tungsten Illumi­
nat i on on Tube Face to Produce 
Signal-output Current of 
0.1 to 0.2 ~p •••••••• 

Rat io (Approx.) of Tube-Face III umi­
nation Req~ired to Produce Signal-
Output Current of 0.2 ~mp to That 
Requ i red to Produce O. 02 ~p • • 

Mi n imum Peak-to Peak 
Blanking Voltage: 

When applied to grid No.1. 
When appl ied to cathode • • 

Field Strength at Center of 
Focusing Device •••••• 

Field Strength of Adjustable 
Alignment Coil ••••••• 

10 to 125 

200 to 300 
300 

-45 to -100 

0.1 to 0.2 

0.02 

3 to 10 

30 

30 
10 

40 

o to 4 

volts 

volts 
volts 

volts 

~p 

~p 

ft-c 

volts 
volts 

gausses 

gausses 

• Defined as the component of the signal-electrode current after the dark 
current component has been subtracted. 

OPERATING CONSIDERATIONS 
The bASI 1>ins of the 619Bflt the dltetrarB-pinconnector 

such as Cinch No.54~IBOBB, or equivalent. 

Resolution of better than 350 I ines at the center of the 
plcture can be produced by the 619B. To utilize the reso­
lution capability of the 619B in the horizontal direction 
with the standard scanning rate of 525 I ines, It is neces­

sary to use a video ampl ifler 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. 

SEPT. 1, 1952 
TUllE DEPARTMENT 
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SMALL - BUTTON 
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TEC N-EI-II 
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SMALL - BUTTON OITETRAR 
8-PIN BASE 

.JE1'EC NWE8 - " 

SHOIlT INDEX 

.",,- -

Base-pin positions are held to tolerances such that pins will fit 
a flat-plate gauge having thickness of 1/.· lind 9 hDles (1.0.700· 
± 0.0005- so located on a 0.6000· :t 0.0005- dl_ter circle tnat 
the distance along the Chord between any two atlj.cent hole eeJrten 

~'a~t~~2~,i O~;::~5;. o.~~~,e an'dS s:~ ~::~.~I!: -~:~;~ n h~l-:.c ~::iftl 

SEPT. 1. 1952 
1WE DlPAUMIHT 

CE-7765 
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SPECTRAL SENSITIVITY CHARACTERISTIC 

CURVE A: FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT AT ALL WAVELENGTHS 

SIGNAL-OUTPUT MICROAMPERES fROM 
SCANNED AREA OF 12NX ~"=o.02 

CURVE B: SPECTRAL CHARACTERISTIC OF 

AVERAGE HUMAN EYE 

CURVE C: FOR EQUAL VALUES OF SIGNAL­

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 
AT 2870·K 

WAVELENGTH-ANGSTROMS 
I I I I I I I 

00 

80 

80 

40 

20 

,.... 
V .. 
II 

10) ... 
> 
IE 
::J 
V 
'J ,.. 
I-
> 
~ 
iii 
z ... 
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TYPICAL CHARACTERISTICS 

CURVE A: WITH 8FT-C OF 2870°11. TUNGSTEN 
ILLUMINATION INCIDENT ON TUBE FACE 

CURVE B: WITH NO ILLUMINATION INCIDENT ON 
TUBE FACE 

CURVE C=CURVE A MINUS CURVE B " " 

SCANNED AREA OF PHOTOCONDUCTIVE LAVER: ~ X 3-11 

0.11 

0.8 

0.7 

0.6 
1/1 

'" II: 

'" Cl. 
::I 
(§ 

0.5 

II: 
I) 

::I 
I 
~ 
Z 
III 
II: 
a: 

0.3 ~ 
I) 

0.2 

0.1 

SIGNAL-ELECTRODE VOLTS 

JUNE 17. 1952 TUBE DEPARTMENT 92CM-7818 
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.of--- ILLUMINATION: UNIFORM OVER PHOTOCONOUCTIIIE LAYER 

. f--- SCANNEO AREA OF PHOTOCONlUCTlVE LAYER: 1/2 X 3,(8" 

./ 

..... V 

/ 
V 

~ .. 
~ ~ ~ 

28700 K TUNGSTEN ILLUMINATION ON TUllE FACE-FOOT-CANCl..ES 
112CM-7II2OT 

100 

0 

2 

SCANNED AREA OF PHOTOCON)/YCTI~ 

LAYER: V2 X 3.f8 

I I I 

f-!NIllAL. VALUE 
0.2 MICRQAMP 

\ 

\ , 
I\, 

r--t--t--l-
I 2)0 3)0 4)0 

TIME AFTER ILLUMINATION IS REMOVED­
MILLISECONDS 

92CM-711111TV 
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VIDICON 
FOR PICKUP FROM MOTION-PICTURE FILM 

600-LINE RESOLUTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Vo ltage • . • • • • 6.3 ± 10% 
Current • • • • • • • • • 0.6 

Direct Interelectrode Capacitance:' 
Signal Electrode to 

All Other Electrodes 
Spectral Response .• , •••••• 
Photoconductive Layer: 

Maximum Useful Diagonal of Rectangular 

ac or dc volts 

4.5 

·amp 

/LILf 
See Curves 

Image (4 x 3 Aspect Ratio) ••••• " 0.62 inch 
Orientation of Qual ity Rectangle-Proper orientation is obtained 

when the horizontal scan is essentially parallel to the 
plane passing through the tube axis and short index pin. 

Focus i ng Method • • • • • • • • • • • • Magnet i c 
Deflection Method. • • • • • • • • • • Magnetic 
Overall Length • • • • • • • • • • • • 6-1/4" ± 1/4" 
Greatest Diameter (Excluding side tip). 1.125" ± 0.010" 
Max imum Rad ius (Inc 1 ud i ng side tip) • • 0.805" 
Bulb " • • • • • • • • • • • • • •••••••• T-8 
Operating Position ••• Approx. horizontal, or faceplate up 
We i ght (Approx.) •••••••••••••• 2 oz 
Base ••••• Small-Button Ditetrar 8-Pin.(JETEC No.E8-11) 

Pin 1: Healer 
Pin 2: Grid No.1 
Pin 3: Grid No.3 
Pin 4: Int. Conn.-

Do Not Use 
Pin 5: Grid No.2 
Pin 6: Grid No.4, 

Grid No.5 

BOnOM VIEW 

~
45.J'. 

z. --- 1 

I • -PIN 
Ie 

DIRECTION OF LIGHT: 
INTO fACE END Of' TUllE 

~ximum Ratings, Absolute Values: 

SIGNAL-ELECTRODE VOLTAGE 
GRID-No.5 & GRID-No.4 VOLTAGE 
GRID-No.3 VOLTAGE •• 
GRID-No.2 VOLTAGE. • '. 
GRID-No.1 VOLTAGE: 

Negative bias value 
Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

Pin 7: Cathode 
Pin 8: Heater 
Flange (SJ): 

Signal . 
Electrode 

Short I ndex Pi n: 
• I nt. Conn.­

Make No 
Connect ion 

125 max. 
350 max. 
350 max. 
350 max. 

125 max. 
o max. 

125 max. 
10 max. 

volts 
vol ts 
volts 
vol ts 

volts 
volts 

volts 
volts 

'This capacitance. which effectively isthe output impedance 01 the 6,326. 
is increased by about 3 IJ.-IJ-f when the tube is mounted in the RCA de-
11 ec t i ng-yoke and focus i n9-co i 1 assembl y. The res i st i ve component 0 
the output impedance is in the order of 100 megohms. 

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1 
'MIO COlllOtATION Of AMEiICA. HAtllSON, NEW JflSEY 
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VIDICON 

FACEPLATE: 
Illumination . . . . . . . . 1000 max • 
Temperature . . . . . . . . 60 max • 

Typical Operation with Static Focusing: 

Grid NOo-=J connected to grids NQI-4 and NO.5: 

~canned area of l/d" % 3/8" 

Faceplate Illumination: 
Average Highl ight A, 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 
Electrodes') Voltage 

Grid-No.2 (Accelerator) Voltage •• 
Grid-No.1 Voltage for Picture Cutoff 
Highlight Signal-Electrode Current 
Average Signal-Output Currentl 
Maximum Dark Current: 

For pickup from film •••• 
For pickup from transparencies 

or opaques • • • • 
Average "Gamma"· of Transfer 

Characteristic for signal-output 
current between 0.02 ~amp and 
0.2 ~mp •••••••••••• 

Visual Equivalent Signal-to-Noise 
~tio {Approx.)O •• 

Minimum Peak-to-Peak BlankingVoltage: 
When appl ied to grid No.1 
When appl ied to cathode • 

Field Strength of Adjustable 
Alignment Coil 

• Averaged over the time of one TV frame. 

100 to 300 

10 

10 to 30 

30 to 60 

200 to 300 
300 

-45 to -100 
0.3 to 0.4 
0.1 to 0.2 

0.004 

0.02 

0.65 

300:1 

40 
10 

0 to 4 

ft-c 
°c 

ft-c 

ft-c 

vo 1 ts 

volts 

volts 
volts 
volts 
~p 

~mp 

~amp 

~amp 

volts 
volts 

gausses 

:~f~h f~~~~l ~ 5 b~b!3J ~;~ag{e cg~:~ nie~d tc':teecdt r~tngg:,i daSn-;t~c~_~ 1 ~~./ F~~~~~~g 
Coil with lI.O milliamperes passing through it. 

I Defined as the component of the signal-electrode current after the dark 
current component has been subtracted. 

o For ampl i f i er system of the low-no i se cascade type hay i n9 8-Me band wi dth. 
Because the noise in such a system is predominately of the high-frequenc 
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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Typical Operation with Dynamic Focusing: 

Grid NO'3 used separately as Dynamic Focusing Electrode; 

scanned area of l/Z" x 3/8" 

Values are the same as shown above for Typical Operation w,th 
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 ••••••••••••••• 
Peak-to-peak value (Approx.) •••••• 

200 to 300 
60 

volts 
volts 

* Stat ie beam focus is obtained by combined effect of gr;d-Mo.~ voltage 
which should be adjustable over Indicated range, and RCA-217Dl Focusing 
Coil with ~o 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.3 voltage to the same value 
as that of grid NO.1I. and by applying to grid NO.3 an ae voltage having 
parabol ie waveform. 

BASE CONNECTOR 

The base pins of the 6326 fit the ditetrar B-contact con­
nector, such as Cinch No. 54A1808B, or equivalent. 

SPECTRAL SENSITIVITY CHARACTERISTIC, 
DIMENSIONAL OUTLINE, 

and 
BASE DIMENSIONS 

are the same as shown for Type 619B 

'" ~ IU.UMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER 
f---- SCANNED AREA OF PHOTOCOI\VUCTIVE LA'fER: 1/2 X 3/8 " 
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TYPICAL CHARACTERISTIC 

ILLUMINATION: 2870·" INCANDESCENT 
HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES =0.35" " 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=~ .3;8 
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PERSISTENCE CHARACTERISTIC 

HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES = 0.35 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 "X 3/8 " 
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6326-A 
VIDICON 

600-LINE RESOLUTION 
For (Hm and l tva ptckup 

blt th color or black-and-wht ta TV cameras 

The 6326-A is an improved version of the 6326 and is uni later­
alLy interchaneeable with it. 

DATA 
General: 

Heater, for Unipotential 
Voltage •••••• 

Cathode: 
6.3 ± 10% .ae or dc volts 

Current •••••• •• 0.6 • amp 
Direct Interelectrode 

Signal elactrode to 
Capac i tance: ~ 

all oth~r electrorles. 
Spectral Response •••• 
Photoconductive Layer: 

4.5 J1t.Lf 
• • See Curves 

Maximum usef"l diagonal of rectangular 
image (4 x 3 aspect ratio) •• ' •••••.••••• 0.62" 

Orientation of qual ity 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 
Detlection Method. • ••• Magnetic 
Overall Length. • • 6-1/4" ± 1/4" 
Greatest Diameter. 1.125" ± 0.010" 
Weight (Approx.). • • •••• 20z 
Operating Position. Approx. horizontal, or faceplate up 
Bulb. • • • • • • ••••••••••• T-8 
Base Connector •.•••••• Cinch No. 54A18088 , or equivalent 
Base ••••••• Small-Button Ditetrar 8-Pin (JEfEC No.E8-11) 

Basing Designation for BOTTOM VIEW ••••••••••• 8HL 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.3 
Pin 4-lnternal 

Con"ec t i on­
Do Not Use 

Pin 5-Grid No.2 
Pin 6 -Grid No.4, 

Gri d No.5 

~
"L_~ Pi n 7 - Cathode 

Pin 8-Heater 
3 ___ • Flange- Signal 

::: Electrode 
2 --- 7 

Short Index Pin-
I. Internal 

SHORT Conrlect i on-
PIN Make No 

DIRECTION OF LIGHT: Connection 
INTO FACE END Of TuBE 

Maximum Ratings, Absolute VaLues: 

SIGNAL-ELECTRODE VOLTAGE ••••• 
GRID-No.5 & GRID-No.4 VOLTAGE •• 

100 max. 
350 max. 

volts 
volts 

~ This capacitance. which effectively is the output impedance of the 
6326-A. is increased by about" JJ.JJ.f when the tuDe is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive component 
of the output impedance is in the order of 100 megohms. 

10-56 
TUBE DIVISION 

TENTATIVE DATA 1 
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GRID-No.3 VOLTAGE •• 
GRID-No.2 VOLTAGE •• 
GRID-No.1 VOLTAGE: 

~ 
6326-A 

VIDICON 

Negative bias value 
Positive bias value ••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. 
Heater positive with 

respect to cathode. 
FACEPLATE: 

111 um i nat ion. • 
Temperature ••••• 

Typical Operation with Static Focusing: 

350 max. 
350 max. 

125 max. 
o max. 

125 max. 

10 max. 

1000 max. 
60 max. 

Grid NO.3 connected to erids NO.4 and NO.5; 
scanned area oj 1/2" % 318" 

Faceplate Illumination: 
Average high 1 i ght", for 

pickup from film ••• 
Constant highl ight, 

for pickup from 1 imited­
mot ion 1 ive scenes •••• 

Signal-Electrode Voltage: 
For pickup from film •••• 
For pickup from 1 imited-motion 

1 i ve scenes • • • • • • • • 
Grid-No.5 (Decelerator) and 

Grids-No.4 & No.3 (Beam-Focus 
Electrodes') Voltage •••• 

Grid-No.2 (Accelerator) Voltage 
Grid-No.1 Voltage for 

50 to 300 

20 

20 to 40 

40 to 70 

200 to 300 
300 

volts 
volts 

volts 
volts 

volts 

volts 

ft-c 
°C 

ft-c 

ft-c 

volts 

volts 

volts 
volts 

Picture Cutoff- ••••••••• 
Highl ight Signal-Electrode Current. 
Average Signal-Output Current# ••• 
Peak Signal-Output Current •••• 
Maximum Dark Current: 

-45 to -100 volts 

For pickup from film •••••• 
For pickup from 1 imi ted-mot ion 

·1 i ve scenes • • • • •.• • • • 
Average "Gamma" of Transfer 

Characteristic for signal-output 
current between 0.02 ~mp and 
0.2 ~mp ••••••••••••• 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.)o •••••• 

Minimum Peak-to-Peak Blanking Voltage: 
When appl ied to grid No.1. 
When appl ied to cathode •• 

Field Strength of Adjustable 
Aliqnment Coil •••• 

.,",.,#,0: See next page, 

10-56 
TUBE DIVISION 

0.3 to 0.4 ~p 

0.1 toO.2 ~mp 

0.3 to 0.4 ~p 

0.004 ~p 

0.02 ~mp 

0.65 

300:1 

40 volts 
10 volts 

o to 4 gausses 

TENTATIVE DATA 1 
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6326-A 

VIDICON 

Typical Operation with Dynamic Focusing: 

Grid NO.3 used separateLy as Dynamic Focusinf ELectrode; 

scanned area of 1/2" % 3/8" 

Values are the same as those shown for 
Static Focusinf except as follows: 

TypicaL Operation with 

Grid-No.5 (Decelerator) and Grid-No.4 
(Beam-Focus Electrode"") Voltage •• 200 to 300 volts 

Grid-No.3 (Dynamic-Focus 
Electrode"") Voltage: 
DC val ue ••••••••••••• 
Peak-to-peak val ue (Approx.) ••• 

.. Averaged over the time of one TV frame. 

140 to 240 
60 

volts 
volts 

* Beam focus isobtained by combined effect of grids-No.1l & NO.~ voltage 

~~~T~g 5~~U~~e~:g:d; i:,t3"b~ter~~:{h ionfd i"coatgeadus~a:s9.e. and a focus i n9 co 11 

: ~~~~n:~ b~:ntk~:9c:;;:~:~tO~fg~~de NSOi'gl~al_electrode current after the 
dark-current component has been SUbtracted. 

H'~ amplifier system ot the low-noise cascode type having a-Me band­
width. Because the noise in such a system is predominately of the 
high-frequency type, the visual equivalent signal-te-noise ratio is 

~~~;;nta.s m~~~i~~l~g~: :i(J:C\~~h~fvJ?eo-signal current to rms noise 

** Static beam focus is obtained by combined effect of grid-No.ll voltage 
which should be adjustable over indicated range, and a focusing COil 
having an average field stren~th of liO gausses. Dynamic beam focus 
to give improved edge focus IS supplementary to static beam focus 
and is accomplished by adjusting the dc grid-No.3 vo'tage to a value' 
about 60 volts lower than that of grid No •• and by applying to grid 
No.3 an ac voltage having parabo'i"c waveform. 
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TYPICAL LIGHT TRANSFER CHARACTERISTICS 
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6326-A 

VIDICON 

r094 " 1 

-
. I • 
6~ 

:t~" 

92CS -9081 

NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

rHE PLANE PASSING THROUGH TUBE AXIS AND SHORT INOEX PIN. 

10-56 
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SPECTRAL SENSITIVITY CHARACTERISTICS 
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CURVE A: FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT AT ALL WAVELENGTHS 

SIGNAL-OUTPUT MICR,9AMPf,RES FROM 

SCANNED AREA OF Y2 • ~8 = 0.02 

CURVE B: SPECTRAL CHARACTERISTIC OF 
AVERAGE HUMAN EYE 

CURVE c: FOR EQUAL VALUES OF SIGNAL­

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 
AT 2870· K 
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6326-A 

TYPICAL CHARACTERISTIC 

ILLUMINATION: 2870 0 K INCANDESCENT 
HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES=0.35 " " 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= '1! x 3/8 
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TYPICAL CHARACTERISTIC 

CONSTANT ILLUMINATION 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER=V2 " X 3/8" 
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b PERSISTENCE CHARACTERISTIC 

o 

HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES =0.35 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 "X 3/S" 
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6474/1854 

IMAGE ORTHICON 
FOR SIMULTANEOUS COLOR PICKUP 

MAGNETI C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage ••••••••• 6~3±10% 
Current • • • • • • • •• 0.6 

Direct Interelectrode Capacitance: 
Anode to all other electrodes ••• 

Photocathode, Semitransparent: 

ac or dc volts 
ampere 

20 pp.f 

Response ••• See accompanying Spectral Sensitivity curve 
Rectangular image (4 x 3 aspeCt rat io): 

Useful size of ••••••••••• 1.6" max. Diagonal 
Orientation of ••• Proper orientation is obtained when 

the vertical scan is essentially 
parallel to the p~ane passing 
through center of faceplate and 
pin No.7 of the shoulder base. 

Focusing Method. Magnetic 
Defl ect i on Method • • • • • • • Magnet i c 
Overall Length • • • • • • • • 15-3/16" ± 114" 
Greatest Diameter of Bulb. • • • • • • 3" ± 1/16" 
Minimum Deflecting-Coil Inside Diameter 2-3/B" 
Deflecting-Coil Length .•.•.. ". . 5" 
Focus i ng-Co i I Length •• • • • • • • • 10" 
Al ignment-Coi I Length. • • • • • • • • • • • • • 15/16" 
Photocathode Distance Inside End of Focusing Coil 112" 
Operating Position: Any except with diheptal base up and tube 

axis at angle of less than 20° from vertical 

Weight (Approx.) 
End Base 

Pi n 1- Heater 
Pin 2-Grid No.4 
Pin 3-Grid No.3 
Pi n 4 - I nterna I Connec-

tion--Do Not Use 
Pi n 5 - Dynode No.2 
Pi n 6 - Dynode No.4 
Pi n 7 - Anode 
Pin 8-Dynode No.5 
Pi n 9 - Dynode No.3 
Pi n 10 - Dynode No.1, 

Grid No.2 
Pin 11- 'Internal Connec-

t i on--Do Not Use 
Pin 12-Grid No.1 
Pi n 13 - Cathode 
Pi n 14 - Heater 

, ••••••••••• lIb 6 oz 
Small-Shell Diheptal 14-Pin Base 

(JETEC No. 814-45) 
BOTTOM VIEW 

DIRECTION or LIGHT: 
PERPENDICULAR TO 
LARGE END or TUBE 

WHITE INDEX LINE 

(Cant i nued on next page) ON FACE 

JUNE 14, 1954 lUBE DIVISION TENTATIVE DATA 1 
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IMAGE ORTHICON 

Shoulder Base. 

Pin 1-Grid No.6 
Pin 2 - Photocatrode 

Keyed Jumbo Annular 7-P'n 

Pin 5-Grid No.5 

Pi n 6 - Target Pin 3- Internal Connec­
t i on-Do Not Use 

Pin 4 - Internal Connec­
tion-Do Not Use 

Pin 7- Internal Connec­
tion-Do Not Use 

Maximum Ratings. AbsoLute VaLues: 

PHOTOCATHODE: 
Voltage ••.•••• 
111 um i nat i on 

OPERATING TEMPERATURE: 
Of any part of bulb •• 
Of bulb at large end of tube 

(target sect ion) 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than target section 

GRID-No.6 VOLTAGE 
TARGET VOLTAGE: 

Pos i t i ve value 
Negative value 

GRID-No.5 VOLTAGE 
GRID-No.4 VOLTAGE 
GRID-No.3 VOLTAGE •••.••• 
GRID-No.2 & DYNODE-No.1 VOLTAGE 
GRID-No.1 VOLTAGE: 

Negative bias value ••••• 
Positive bias value ••••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

ANODE-SUPPLY VOLTAGE' • • • •••••• 
VOLTAGE PER MULTIPLIER STAGE 

Typical Operation and Characteristics: 

Photocathode Voltage (Image Focus) 
Grid-No.6 Voltage (Accelerator)-

75% of photocathode voltage. 
Target Vol tageO • • • • • • • • 

Grid-No.5 Voltage (Decelerator) 
Grid-No.4 Voltage (Beam Focus) 
Grid-No.3 Voltage# •.•••• 
Grid-No.2 & Dynode-No.1 Voltage •• 
Grid-No.1 Voltage for Picture Cutoff 

-550 max. 
50 max. 

50 max. 

35 mi n. 

5 max. 
-550 max. 

10 max. 
10 max. 

150 max. 
300 max. 
400 max. 
350 max. 

125 max. 
o max. 

125 max. 
10 max. 

1350 max. 
350 max. 

-300 to -500 

-225 to -375 
o to 3 
o to 125 

160 to 220 
225 to 330 

300 
-45 to -115 

volts 
ft-c 

°c 

°c 

°c 
volts 

volts 
volts 
volts 
volts 
volts 
vol ts 

volts 
volts 

volts 
volts 
volts 
volts 

volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 

* Ratio of dynode voltages is shown under fypical Operation. 

o Adjustable from -3 to +5 volts with blanking voltage off. 

l- Adjust to give the most uniformly shaded picture near ma)(imum signal. 

JUNE 14. 1954 ruBE DIVISION TENTATIVE DATA 1 
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IMAGE ORTHICON 

Dynode-No.2 Voltage 
Dynode-No.3 Voltage 
Dynode-No.4 Voltage 
Dynode-No.5 Voltage 
Anode Voltage ••• 
Anode Current (DC) • 
Signal-Output Current (Peak to peak) 
Target Temperature Range • • • • • • • 
Ratio of Peak-to-Peak Highl ight Video-

Signal Current to RMS Noise Current 

600 
BOO 
1000 
1200 
1250 
30 

3 to 20 
35 to 45 

volts 
volts 
volts 
volts 
volts 
~mp 

~mp 

°c 

(Approx.) • • • • • • • • • • • • • • 60 
Minimum Peak-to-Peak Blanking Voltage. • 5 volts 
Fi e 1 d St rength at Center of Focus i ng Co·i 1'" 75 gausses 

I Field Strength of A1 ignment Coi 1 (Approx.) 0 to 3 gausses 

• Direction of current should be such that a north-seeking pole is 

~!i~~C~~~sldet~; ~~~g:te~~eOrm!~: :~~u~}n{h~o~~cu;j~~ ~~T,~ndlcator 1~ 

OPERATING CONSIDERATIONS 

When the equipment design or operating conditions are such 

that the maximum temperature ratineor maximum temperature 
difference as given under Maximum Ratings wi I I be ex­
ceeded, provision should be made to direct a blast of 
coo\ingairfromthediheptal-tJase end of the tube along the 

ent ire length of the bu I b surface, i.e., through the space 

between the bulb surface and the surrounding deflecting­
co; 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 

smal I amount of air directly in contact with the bulb 

surface wi I I 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 ampl ifier equipment. Unless vi­

bration is prevented, distortionofthe picture may occur. 

To keep the operating temperature of the large end of the 
tube from failing below 35 0 C, some form of controlled 

heating should be employed. Ordinari Iy, 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 cool ing ai r di rected 

along the bulb surface. If, in special cases, a target 

heater is required, it should fit between the focusing 

COt\ and the bulb near the shoutder of the tube, and be 

non-in1uctively wound. 

JUNE 14, 1954 . rulE DIVISION TENTATIVE DATA 2 
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~ 
6474 

IMAGE ORTHICON 

JUMBO 
ANNULAR 

7-PIN BASE 

JUNE 14. 1954 

DETAIL OF" BOTTOM VIEW 
OF" JUMBO ANNULAR BASE 

SEE NOTE I 

MOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DIHEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

AMMULAR 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 
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 
51 026' ± 5' ON CIRCLE DIAME­
TER OF 2.500"±0.015". 

b. SIX STOPS HAVING HEIGHT OF 
0.187" ± 0.001", CENTERED 
8ETWEEN PIN HOLES, TO BEAR 
AGA I NST FLAT AREAS .OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF 118" FROM 2-13116" DIAME­
TER AND HAVING HEIGHT OF 
0.126" ± 0.001". 
NECK-CYLIND-ER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" ± 0.001". 

92CM-8293 

lUlE DIVISION CE-8293 
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SPECTRAL SENSITIVITY 
~ CHARACTERISTIC '>9 

FOR INCIDENT RADIANT ENERGY 
WITHIN NORMAL OPERATING 
RANGE OF TUBE 

DASHED CURVE SHOWS SPECTRAL 
CHARACTERISTIC OF AVERAGE 
HUMAN EYE 
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TRANSFER CHARACTERISTICS 
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AMPLITUDE RESPONSE CHARACTERISTIC 

tI 
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COMPUTER STORAGE TUBE 
SINGLE-BEAM, PRIMARY-CURRENT-MODULATION TYPE 

REDISTRIBUTION WRITING CAPACITANCE-DISCHARGE READING 

DATA 

General: 

Heater, for Unipotential Cathode: 
Vo 1 tage. . . . . . .. 6.3...... ac or dc volts 
Current. . . . . . . .. 0.6 ........ .amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes ... 
Grid No.1 to deflecting electrode DJ 1. 
Grid No.1 to deflecting electrode DJ2' 
Grid No.1 to deflecting electrode DJ3. 
Grid No.1 to deflecting electrode DJ 4. 
Cathode to all other electrodes. .. 

6.5 p.pJ 
0.2 jJ#f 

0.2 p.p.f 
0.2 p.p.f 
0.2 jJ#f 

5 p.p.f 

DJ 1 to DJ2 ........ . 
DJ3 to DJA ••••••••• 
DJ1 to al r other electrodes. 
DJ 2 to all other electrodes. 
DJ3 to all other electrodes. 
DJ 4 to all other electrodes. 

Focusing Method ... . 
Deflect ion Method .. . 

Deflecting-electrode 
arrangement ... . 

Storage Surface .... . 
Signal-Output Electrode. 

Overa 11 Length . . . 
Greatest Diameter of Bulb. 
Weight (Approx.) . 
Mounting Position .. 

2.8 p.p.f 
2.6 p.p.f 

9 p.p.f 
9 jJ#f 

8 jJ#f 
7 jJ#f 

Electrostatic 
Electrostatic 

. See Dimensional OutLine 
On inner surface of faceplate 

Metal plate or 50-1 ine (minimum) 

mesh covering external surface 

of faceplate and capacitively 

coupled to the storage surface. 
{This electrode is not supplied 

with the tube I. 

· ....... 11-1/2" ± 1/4" 
· ......... 3" ± 1/16" 
· ............ 9 oz 
Center of tube face must be at 
same elevation as or at higher 
elevation than tube base. 

Cap. 
Base 

Recessed Small Cav i ty (JETEC No.J 1-21) 
Small-Shell Duodecal 10-Pin (JETEC No.Bl0-75) 

BOTTOM VIEW 

Pi n 1- Heater 
pin 2-Grid No.1 
Pi n 3 - Cathode 
Pin 4 -Grid No.3 
Pin 6-Deflecting 

Electrode DJ4 
Pin 7-Deflecting 

Electrode DJ3 
Pin 8-Ultor (Grids 

No.2 & No.4) 

Pin 9-Deflecting 
Electrode DJ 2 

Pi nlO - Deflect i ng 
Electrode DJl 

Pin12-Heater 
Cap - ColI ector 

SS - Storage 
Surface" 

.. The Signal-output E,lectrode is capacitively coupled to the Storage Sur­
face. 

MAY 1. 1955 TUBE DIVISION TENTATIVE DATA 1 
IADIO COlrolATION OF AMEIiCA. HAIiISON, NEW JElSEY 
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COMPUTER STORAGE TUBE 

Maximum Ratings, Desifn-Center Yalues: 

COLLECTOR VOLTAGE: 
Difference between collector 

voltage and ultor voltage. 
ULTOR- VOLTAGE . . . . . . . . 
GRID-No.3 VOLTAGE .•• 
GRID-No.1 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 

Equipment Design Ranges: 

150 max. 
2500 max. 
1000 max. 

200 max. 
o max. 
2 max. 

500 max. 

125 max. 

125 max. 

volts 
volts 
volts 

volts 
volts 
volts 

volts 

volts 

volts 

For any ultor voltafe 

Collector Vol tage ... . 
IEc4 i between 1000 and 2500 volts 

Grid-No.3 Voltage ... . 
95% to 105% of EC4 volts 
20% to 28% of EC4 vo Its 

Max. Grid-No.1 Voltage 
for Beam-Current Cutoff 

Max. Grid-No.3 Current 
Range ••..... 

Deflection Factors: 

2.4% of Eq volts 

-15 to +10 ~mp 

OJ1 & OJ2· 
OJ3 & OJ4 ..... . 

39 to 53 v dc/in./kv of EC4 
35.5 to 48.5 v dc/in./kv of EC4 

11# Focused-Beam Position. 

Examples of Use of Design Ranges: 

For ultorvoltafe of 1000 25°0 volts 

Collector Voltage. 950 to 1050 2375 to 2625 volts 
Grid-No.3 Voltage. 200 to 280 500 to 700 volts 
Max. Grid-No.1 Volt-

age for Beam-
Current Cutoff . -24 -60 volts 

Deflection Factors: 
OJl & OJ2. 39 to 53 97.5 to 133 volts dc/in. 
OJ3 & OJ4· 35.5 to 48.5 89 to 122 volts dclin. 

• The "ultor" in a storage tube is theelectroae to which is applied the 
highest de voltage for accelerating the electrons in the be"am prior 
to its deflection. In the 6571. the ultor function is performed by 

~~~d 6~~i:' thSe~n~~e 9 ~~11 :~i 1 Y:l~ ~~~~r~~c/ t~es f~~l;C!:d ·~f~~~~e~o~i~~~~ 
venience in present ing data and curves, 

II The center of the undeflected focused beam will tall within a circle 
having a 7.5-nm radius concentric with the center of the tube face. 

MAY 1, 1955 
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~ ""6''''> 6571 ~ 
COMPUTER STORAGE TUBE 

Storage Characteristics for Ultor Voltage of 2500 Volts: 

Storage-Surface Boundary (I n tenns of 
deflection voltage): 

In the OJl-0J2 direction from posi-
tion of undeflected focused beam. ±109 

I n t he OJ) - OJ 4 d i rec t ion from pos i -
tion of undeflected focused beam. ±100 

Blemish Factor', for storage surface 
within indicated boundary. . . . .. 0.5 max. 

Spill (Detennined for Double-Dot Pattern):" 

volts 

volts 

Under conditions involving 255 references to "spi It'' eLement 
and 1 reference to "test" element 

Separation Between Storage Elements, 
in either the OJl- OJ2 or OJ) - OJ4 
direction in tenns of deflection 

voltage: 
At center of storage surface 
At midpoint on each side of 

storage-surface boundary 

MaxImum Circuit Values: 
Grid-No.l-Circuit Resistance 
Resistance in Any Deflecting-

Electrode Circuit- .... 

8 max. volts 

10 max. volts 

1.5 max. megohms 

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 binar,y 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 speci fied amount after repeated 
references to the other element. For the 6571, the separation Is 
measured, in terms of deflect ion voltage. when the ampl itude 0' the 
negative signal of the -test- element has decreased to 5010' its 
maximum negative ampl itude. The maximum negative ampl itude is deter­
mined by separating the two elements far enough to el iminate the 
effects of secondary electron redistribution from the ·spi 11- element. 

• It is recommended that the deflecting-electrode-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
tend ing from the base to the collector coating. (See 
DimensionaL OutLine). This external shield supplements 
the shielding action ofthecollector in preventing cross­
coupl ing between the electron gun and the external signal 
electrode. 

A signaL-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 
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COMPUTER STORAGE TUBE 

amp! ifier having sufficient gain to ampl ify signals from 
a fraction of a mi 11 ivolt to the desi red 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 stabi I ity of the deflect ing system, 

freedom from noise in the associated output circuit, the 
number of regenerations compared with the number of ad­
dresses, and the effectiveness of the electrostatic and 

magnetic shielding. 

In general, 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 uttar voltage and so that the peak grid-No.1 

drive is less than that required for the maximum positive 

ampl itude but high enough to provide a sat isfactory output 

signa I. 

It is recommended that the beam current be I imited to the 

minimum valuewhich provides satisfactory signal ampl itude. 

The sto~age cha~acte~istics in the tabulated data and 

curve are based on the use of a daub Ie-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 "testrr element is addressed. 

Othe r methods of storage such as superimposed focused and 

defocused spots or dots and dashes may be used equally 

well with the 6571. 

MAY 1. 1955 
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COMPUTER STORAGE TUBE 

COLLECTOR 
RECESSED SMALL 

CAVITY CAP 

JETEC N2JI-21\ 

11~2U 

±~" 

l' I'"-r-'""I.."--- I 

5/
8'± 1,,6" 

SMALL-SHELL 
DUODECAL 10-PIN 

BASE 
JETEC N2 B10-75 

92CS-8511 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

DJI AND DJ2 ARE NEARER THE STORAGE SURFACE: DJ3 AND DJ4 
ARE NEARER THE BASE. WITH DJI 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 DJI 

AND DJ2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED 
ABOUT THE TUBE AXISI: PIN 2, 10°; SIDE TERMINAL (ON SAME 
SIDE AS PIN 81, 10°. ANGLE BETWEEN OJ I-DJ2 DEFLECTION 
PATH AND DJ3-DJ4 DEFLECTION PATH IS gOof 30. 

MAY 1, 1955 
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AVERAGE CHARACTERISTIC 

COLLECTOR VOLTS = 2500 
ULTOR VOLTS=2500 
GRID-Na 3 VOLTS=ADJUSTED FOR FOCUS 
STORAGE PATTERN: DOUBLE DOT 
GRID - Nal PULSE DURATION: I ,.SEC. (APPROX.) 
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DISPLAY STORAGE TUBE 
DIRECT-VIEW TYPE 

4"-01 AMETER 01 SPLAY 

NON-EQUILIBRIUM WRITING GRID-CONTROL REA'JING (VIEWING) 

DATA 
General: 

Writing Section 

Heater, for Un i potent i al Cathode: 

Voltage I AC or DC). • • • • 6.3 

Current· ••••••• ,-. • • 0.6 

Mi n imum Cathode Heat i n9 Time 

before other electrode volt­
ages are appi ied ••••• 

Direct Interelectrode 

Capac i tances I App rox. ) : 0 

Grid No. I to all other 

tube el ect rodes . . 

Cathode to all other 

tube electrodes .• 

Deflecting electrode OJ, to 

deflecting electrode OJ,. 

Deflecting electrode OJ 3 to 

deflecting electrode DJ~. 

OJ 1 to all other tube electrodes. 

OJ, toall othertube electrodes. 

OJ) to all other tube electrodes. 

DJ~ to all other tube' electrodes. 

6 

4.2 

1.8 

I.B 

7.5 

B 

6 
7. 

Focus i n9 tJethod . . • • . . • . • EI ect rostat i c 

Deflection Method •••••••• Electrostatic 

Def I ect i ng-EI ect rode Arrangerent. See Dimen-

Phosphor ••••••••••••• 

FI uorescence ... 

Phosphorescence. . 

Minimum Use'ful Screen DiMleter. 

Maxi rrum Overall Length. 

Seated Length • • • • 

tv1ax;mum Tube Radius .• 

Bu I b-Flange Diameter •• 

Greatest 8u I b Diameter. 

Bu I b Termi nat 5: 

Caps (Tw) ••• 

FI ange ••••• 

Flexible cable. 

Mlbient-Temperature Range 

tvbunt i n9 Pas i t i on 

Weight (Approx.). 

sional OutLine 

Recessed Sna I I 

Viewing section 

6.3 

0.6 

30 

18 

6.5 

None 

None 

High-Visual-Effi­

ciency Type, 

Aluminized 

Yel tow 

Yellow 

volts 

amp 

sec 

jJ/J-f 

jJ/J-f 

lJIl·f 

jJ/J-f 

wf 
jJ/J-f 

jJ/J-f 

jJ/J-f 

. .. . 4" 

15-1/2" 

14" ± 3/8" 

• >-5/32" 
5-I/B" ± 1116" 

5" ± 1/1611 

Cavity (JETEC No.J 1-21) 

See Dimensional Outli11e 

See Dimensional Outline 

-{)5° to +100 °c 
••••••••••• Any 

• •••••••• 2 Ibs 

Socket. 

Base ••• 

Alden Part No.435SBA, or equivalent 

Snail-Button Thi rtyfivar 31-Pin (JETEC No.E3I-36) 

o without external shield. 

10-56 
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DISPLAY STORAGE TUBE 

Pi n 1- No Connec-
tion 

Pin 2-Same as Pin 
Pin 3-Deflecting 

Electrode DJ 4 
of Writing Gun 

Pin 4-Deflecting 
Electrode DJ 3 
of Writing Gun 

Pi n 5 - Same as Pi n 1 
Pin 6-Grid No.3 of 

Writing Gun 
Pin 7 -Same as Pin 1 
Pi n 8 - Heater of 

Writing Gun 
Pin 9-Heater of 

Writing Gun 
Pin 10-Grid No.1 of 

Wri t i ng Gun 
Pin ll-Same as Pin 1 
Pin 12-Same as Pin 1 
Pin 13-Def1ecting 

Electrode DJ 1 
of Writing Gun 

Pin 14- Deflecting 
Electrode DJ 2 
of Writing Gun 

Pin 15-Grid No.2 of 
Writing Gun 

Pi n 16 - I nterna1 Con­
nection-Do 
Not Use 

Pin 17-Grid No.4 of 
Writing Gun, 
Grid No.2 of 
Viewing Gun 

Pin 18-Same as Pin 1 
Pin 19-5ame as Pin 1 
Pin 20 - Same as Pin 16 
Pin 21-Same as Pin 1 

Maximum Ratings, Absolute Values: 

Pin 22-Heater of 
Viewing Gun 

Pi n 25 - Same as Pi n 1 
Pi n 26 - Same as Pi n 1 
Pin 27-Cathode of 

Writing Gun 
Pi n 28 - Same as Pi n 1 
Pi n 29 - Same as Pi n 1 
Pin 32-Grid No.1 of 

Viewing Gun 
Pin 33-Cathode of 

Viewing Gun 
Pin 34 - Same as Pin 1 
Pi n 35 - Heater of 

Viewing Gun 
F1 ex i b 1 e Cab 1 e - Con­

nection to 
. Screen 

F1 ange - Back i ng-
E1 ect rode 

Recessed Cavity Cap -
Nearer Tube 

Face--Grid No.4 of 
Viewing Gun 

Nearer Electron 

Guns--Gr) d No.3 of 
Viewing Gun 

Writing Section Viewing Section .... 

SCREEN VOLT AGIO. • • • • 

PEAK BACK 1 NG-ELECTRODE 

VOLTAGE •••••••• 

11000 max. 

2J max 

volts 

volts 

~ Pins 23 and 31 are not shown because the( are trimmed to the same 
dimension as the short index pin and are no to be used. 

**: See next page. 
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DISPLAY STORAGE TUBE 

GRID-No.4 VOLTJ'GE • 

GRID-No.3 VOLTAGE. 

GRI D-No.2 VOLTJ'GE • 

CATHODE VOLT J'GE • • 

GRI D-No. I I.ULTJ'GE: 

Negative bias value 

Posit ive bias value 

Positive peak value 

PE.AK VOLT J'GE BETWEEN 

GRI D No.4 AND Afoff 

DEFLB:T I NG ELECTRODE. 

PE.AK HEATER-GATHODE 

VOLTAGE: 

Heater negat i ve wi th 
respect to cathode. 

Heater positive with 

resp:!ct to cathode. 

Writing Section 

EquivaLent VaL" •• 

Viewing Section·· 

2900 max.' 
1000 max. * 
2750 max.' 

150 max.·· 300 max. 
-300 max. 
150 max. 

-2900 !TaX. ** 

200 max.* 
a max.* 

2 max.* 

500 max. 

125 max.' 

125 max.* 

VIEWING SECTION" 

100 max. 

a max. 
o max. 

125 max. 

125 max. 

volts 

volts 

volts 

volts 

volts 

volts 
volts 

volts 

volts 

volts 

Operating Values and Typical Performance Characteristics: 

Screen Voltage • • • 5000 10000 10000 volts 

ex: Backing-Electrode 

Voltage •••••• 

Grid-No.4 Voltage •• 

Grid-No.3 Voltage' •• 

Grid-No.2 Voltagetll • 

Grid-No. I VOltagell •• 

Maximum Screen Current. 

Max i rrum Peak Back i n9-

Electrode Current .... 
Maxirrum Grid-l'lo.4 Currente. 
Maxirrum Gr-id-No.3 curre~t'. 
Max i num Cat holil' Cu rrent • • 

Wri t i ng Speed IT • . • . . • 
Number of Ha I f-Tone StepsD 

Viewing Duration" .... 

PJaxirrum Erasing-Unifonnity 

Factor"". • • •• • 

Stored-Spot Oi ametertt • 

Reso I ut ion. . 

Bri ghtnesse •. 

5 

150 

25 to 125 

50 to 75 

o to -50 

350 

1.5 

2 

1.5 

3 

3QOO(lG 

5 

40 

0.5 

0.020 

50 

175 

5 

210 

50 to 150 

70 to 105 

o to -75 

600 

2 

3 

2 

4 

3D0000 

5 

20 

0.5 

0.020 

50 

1750 

5 volts 

150 volts 

25 to 125 volts 

50 to 75 volts 

o to -50 volts 

350 !R""P 

1.5 ma 

2 ma 

1.5 ma 

3 ma 

'00000 i n./sec 

5 

40 sec 

0.5 

0.020 in. 

50 1 i neslin. 

950 fl 

voltages are shown with respect to cathode of viewing Gun. 

fI. Adjusted for brightest, most uniform pattern. 

t Grid No.2 of the viewing Gun is connected internally to grid No.'" of 
• the writing Gun. 

~~~ 2 c~g~ ~~~~~s a~~ t ~ r ~~~~~~;d v~~ i~~~m~~t 9 i!e g~~ ~;~~~;t :o~~:~e ~n ~~~~; 
pat tern. 

·.tt.C .•. CD ..... ": See next page. 
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IlISPLA Y STORAGE TUBE 

WRITING SECTION-

Range Values for Equipment Design:* 

With l1li)1 trid-No." vou"t. (£021 b.twe.n 500 and ~50 volts 

Grld-No.4 VOltage (Ee 1 • • • 95% to 105% of Ec 2 volts 
Grid-No.3 Vohage for'Focus • 141 to 281 of Ee 2 volts 
MaxillUlll Grid41o. I Voltage 

for Cutoff of Undeflected 
Focused Spot. • • • '. • 

Maximum GricHl6.3 Current 
Maximum Cathode Current 
Deflect Ion Factors: 

-. 
-4.61 of Ee 2 
-15 to +10 

S •• Curv. 

volts 

I"I"P 

OJ 1 and OJ 2 •••• 

OJ, and OJ4 •••• 
Focused ee.m Position 

28 to 38 v dell n./kv of Ec. 
28 ~ 38 v<lelin.ikvofEe. 

Examples of Use of Design Ranges:* 
With trid-No.2 volt"t. of 

Grid410.4 Voltage '(Ee,) ••• 
Grld-No.3 Voltage for Focus 
Maximum Grid-No.1 Voltage 

for Cutoff of Undefl ected 

1500 

1425 to 1575 
210 to 420 

2500 

2375 to 2625 

350 to 700 

volts 

volts 
volts 

Focused Spot. • • -69 -115 volts 
Def I ect Ion Facto rs 

..nen Ee, = Ee2: 
OJ 1 and OJ 2 • • • 42 to 57 70 to 95 v delln. 

OJ, and OJ, • • • 42 to 57 70 to 95 v delin. 

Equivalent Values for Examples of Writing-Gun Voltages 
Referred to Cathode of Viewing Gun: 

Cathode voltage ••••••• 
Gri~0.2 Voltage •••••• 
Grid-No.3 Voltage for Focus. 
Grid~0.4 Voltage •••••• 

-1450 to -1395 -2450 to -2395 vo I ts 
-25 to +180 -75 to +230 volts 

-1240 to -975 -2100 to -1695 volts 
50 to 105 50 to 105 volts 

VIEWING SECTION and WRITING SECTION 

Ci reu i t Val ues: 
Grld-No.l-Circuit Resistance (Either gun) 1.0 max. megohm 
Resistance in My Deflecting-Electrode Ci rcuit- • O. I max. megohm 
8acking-Electrode-(;i rcuit Reslstanc... • • • • •• • 0.005 max. megohm 
Series Current-Limiting Resistance in Screen Circuit. 1.0 min. megohm 

* Voltages are snown with respect to cathode 0' Writing Gun. 

tt "easured under condition'"s or writing from just zero brightness (view­
Ing-beam cutoff) to maximum brightness with grid No.1 01' Writing Gun 
at -10 volts with respect to cathode of writing Gun, and grids No.2 
~nd No.q. Of writing Gun at +2500 volts with respect to cathode 01 writ­
I n9 Gun. 

o Observed with an RCA-2F21 Monoscope display • 

... OCJ •• , ..... H, -: See next page. 

TUllE DIVISION 
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DISPLAY STORAGE TUBE 

.. Ex~ressed in terms of the time required for the brightness of the un­
written background to rise from just zero brightness (viewing-beam 
cutoff) to 101 of the maximum brightness. 

DO Defined as (t 2 - tll/t21 where 

t1 = ;ci;neeenm~~~~r,~ ~~~~c:ja[~ zO:roe~~,i~~n~~s!nstant at which any 

t2 = time measured from start of erasPng to instant at wh iCh en­
tire screen area is reduced to zero O-Fightness • 

.. Measured by shrinking_raster method and with grids No.2 and No.1I. of 
writing Gun at +2500 volts with respect to cathode of Writing Gun • 

.. Measured with entire storage 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 
havlngal0-mm radius concentric with the center of the face under the 
following conditions: grids No.2 and No." of writing Gun at +2500 
volts with respect to cathode of writing Gun. grid NO.3 of writing 
Gun at voltage to give focus. grid No.1 of writing Gun at vo1ta~e 

;~~~~:tlllb\ ~ersm~~t s~~r:~~e~~. a vctea:ig;g j~:dt i~~f ~~~~~l i~~ guinvdee; ~~;:ar 
conditions. and tube shielded against extraneous fie"lds. 

• It is recommended that the deflecting-electrode-clrcuit resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Narnetic shieldinr must be provideo to prevent external 
fields from interfering with the required accurate con­
trol of the low-velocity viewing b'eam. Acyl indrical 
shield of properly annealed high-permeabi lity material a­
bout ,1/16-inch thick is usually satisfactory. The screen 
cable should be placed outside the shield. 

The'metal Ilanee 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 damaee to the tube. al low the viewing­
gun beam current to reach normal operating value before 
turning on the writing-gun beam current, and keep the view­
ing beam on unti I the writing tieam is turned off. 

10-56 
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DISPLAY STORAGE TUBE 

3 • 
V8 R•MAX• 

~ 
4 

FOR TUBE 
SUPPORT 

SMALL-BUTTON 
TtilRTYFIVAR 
31-PIN BASE 

.JETte N2E31-36 

92CM-8946 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 30 IN ANY 

DIRECT I ON FROM PERPEND I CULAR ERECTED AT CENTER OF FACEPLATE. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 

ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ! 

AND DJ 2 BY THE FOLLOWI NG ANGULAR TOLERANCES I MEASURED ABOUT 

THE TUBE AXISI: PIN 27, ± 10°; EACH CAVITY CAP ION SAME 

SIDEASPIN271, ± 170; ENCAPSULATED JUNCTION, ± 10". ANGLE 

BETWEEN DJ! - DJ2 DEFLECTION PATH AND DJ 3 - DJ4 DEFLECTION 

PATH IS 900 ± 30. 

1()--56 
TUBE DIVISION 

CE--8946 

RADIO CO.~ORA.TlON OF AMUICA. HARRISON, NEW JERSEY 
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AVERAGE CHARACTERISTIC 

VIEWING SECTION 

Ef = 6.3 VOLTS 
BACKING-ELECTROOE VOLTS"= 5 
GRID-N24 VOLTS"=210 
GRID-N!!. 2 VOLTS" =85 
GRID-N!. 3 VOLTS*}ADJUSTED FOR BRIGHTEST, 
GRID-N!!. t VOLTS" MOST UNIFORM DISPLAY 

"REFERRED TO CATHODE OF VIEWING GUN 

2500 

~ 
0: 
III 
III 
:I; 

2000 

'" " f-
0 
0 
II. 

I 
UI 

1500 UI 
III 
Z 
f-
%: 

" ~ 
III 

Z 
III 1000 
III 
0: 
U 
UI 

C 
III 
f-
oot 
0: 
:> 500 
~ 
UI 

o 
4 

WRITING SECTION 

NORMAL OPERATION 

6 8 
SCREEN KILOVOLTS 

TUBE DIVISION 
IADIO COIPOIAtfON Of AME •• "" HAIiISON. NEW JEllEY 
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AVERAGE CHARACTERISTICS ~ ~ 

VIEWING SECTION 

E,:6.3 VOLTS 
SCREEN KILOVOLTS":5 TO 10 
BACKING-ELECTRODE VOLTS": 5 
GRID-N!! 2 VOLTS": 85 
GRID-N23 VOLTS"}ADJUSTED FOR BRIGHTEST, 
GRID-N2 1 VOLTS" MOST UNIFORM DISPLAY 

"REFERRED TO CATHODE OF VIEWING GUN 

WRITING SECTION 

NORMAL OPERATION 

'FOR EXPLANATION, SEE TABULATED DATA 
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TYPICAL ERASURE CHARACTERISTICS 

VIEWING SECTION 

E,=6.3 VOLTS SCREEN KILOVOLTS*=IO 
GRID-N.!! 4 VOLTS*=210 GRID-N!! 2 VOLTS*·85 

GRID-N! 3 VOLTS*}ADJUSTED FOR BRIGHTEST, 
GRID-N! I VOLTS* MOST UNIFORM DISPLAY 

*REFERRED TO CATHODE OF VIEWING GUN 

BACKING-ELECTRODE VOLTS 

CURVE 
DC POSITIVE RECTANGULAR 

PULSE AMPLITUDE (APPROX.) 

A 10 10 

B 5 8 
C 2 7 

4 

~~ 

ERASURE IS PRODUCED BY POSITIVE RECTANGULAR PULSE APPLIED ~ 

TO BACKING-ELECTRODE. INDICATED DURATION IS SUM OF DUR- ~ 

ATIONS OF NUMBER OF PULSES OR ELAPSED TIME AFTER START 
OF PULSE. 

100 

I 
80 z 

"'", "'", 
0: ... 
Oz 
"' .... 
... Z 

A 0:'" 
i=ii: 
ZID 

60 
"'0 
IL'" 
0 .... 

'" ",0: 
"':::> ....... 
z'" 
.... '" 
ZIL 
"'0 40 

0: .... 
ID Z ...... 
>0 
.... 0: 
",,,, 
...JG. ... 
0: 20 

o 
o 10 20 30 40 

TOTAL ERASING-PULSE DURATION AFTER CESSATION 
OF WRITING- MILLISECONDS 
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CURRENT CHARACTERISTIC 
FOR WRITING GUN 

WRITING SECTION 

Ef' 6.3 VOLTS 
GRID-N2 4 VOLTS*' GRID-NO.2 VOLTS 
GRID-NJ! 3 VOLTS·' ADJUSTED FOR FOCUS 

GRID-N2 I VOLTS· '0 

*REFERRED TO CATHODE OF WRITING GUN 
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DRIVE CHARACTERISTIC 
FOR WRITING GUN 

WRITING SECTION 

Ef = 6.3 VOLTS _ 
GRID-N!! 4 VOLTS*=2500 
GRID-N!! 3 VOLTS* =ADJUSTED FOR FOCUS 
GRID-N!! 2 VOLTS* =2500 
GRID-N!! I * BIASED TO SPOT CUTOFF 

*REFERRED TO CATHODE OF WRITING GUN 
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RCA TUBE 
HANDBOOK 
HB·3 

PHOTOTUBE 

SECTION 

This section contains data on RCA photo­

tubes having avarietyof spectral responses, 

shapes, and sizes. It includes both gas and 

vacuum single-unit types as well as multi­

plier types for diversified applications. 

For further Technical Information, write to 

Commercial Engineering, Tube Department, 

Radio Corporation of America, Harrison, N. J. 
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PRICESC 
OF PHOI'OTUBE TYPES 

Tyl>' 
8C~;, .. I. 8c~ .. 1e 

I'll ••••.••••••••••• $ 50.00 
1P22 •••••••••••••••• II~. 75 
1P28 •••••••••••••••• 15.50 
1P29 •••••.••••••••••• 2.95 
1P37 •••••••••••••••• 2.85 
1P39 •••••••••••••••• 1.75 
I fII.C) •••••••••••••••• 1.90 
I~I •••••••••••••••• 2.80 
1"2 •••••••••••••••• 5.70 
868 ••••••••••••••••• 2.50 
917 ••••••••••••••••• 3.50 
918 ••••••••••••••••• 3.10 
919 ••••••••••• ~ ••••• 3.50 
920 ••••••••••••••••• '.15 
921 .................. 2.05 
922 ••••••••••••••••• 1.95 
923 ••••••••••••••••• 2.05 
92' ••••••••••••••••• 3.30 
925 ••••••••••••••••• 2.'0 
926 ••••••••••••••••• 2.90 
927 ••••••••••••••••• 2.50 
928 ••••••••••••••••• 2.85 
929 ••••••••••••••••• 1.50 
930 ••••••••••••••••• 1.65 
931-l ••••••••••••••• 8.60 
93' ••••••••••••••••• 3.'0 
935 ••••••••••••••••• 7.80 
5581 •••••••••••••••• 2.25 
5582 •••••••••••••••• 2.65 
5583 •••••••••••••••• 3.05 
55~ •••••••••••••••• 3.95 
5662 •••••••••••••••• 6.55 
5819 •••••••••••••••• 55.00 
6199 •••••••••••••••• 55.00 
6217 •••••••••••••••• 70.00 

a This price list applies only in the united states of America and' Is sub 

d:;:e t:~hf~:,W~!~f~!. n:!~~:: :~ :r!~1:raf:x::~'uSlye of all Federal, 

A Schedule U shows user prices for tube types priced tor dlstrlbutlor 
through other than dealer and service channels. 

• f~~:::~ed:al~~O:~d'~:~f[eICceh!n~:~s!Ub' types priced for dlstrlbut lor 

• lot recoamended for new equiplllent design. 

IIFORMATIOI 01 PUKHASI •• AIOVE TY.£S 

I nformat I on as to where RCJ. 'latot .... b. ,.,,.8 can be ,urCh.sed may be 

1:1'~''!rI~t,=r o/e~!.~;G~!£!;.:,:,:::e;~".YOU or from "b. Depwt .. "t, 

J~ 1,1953 1WE DEPARTMENT 
RADIO COIPOIATION OP AMlIiCA. HAI.IION. NEW JI!ISIY 

PHOTOTUBE 
PRICES 
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PHOTOTUBE 

CLASSIFICATION CHART 

'IIhen choosing tube types, the equipment designe,. 
shouLd ,.efe,. to the RCA PREFERRED TYPES LIST and 
its companion List - TYPES NOT RECONNENDED FOR 
NE'II EQUIPNENT DESIGN - both of which appea,. in 

the Gene,.aL Section. 

Response S-I S-3 S-~ S-5 S-8 S-9 S-IO 

SINGLE-UNIT PHOTOTU8ES 

917 9260 11'39 935 1P4ze 

Vacuum 
919 929 
92ZO 934 Types 925 5653 

6570l 

1P40 lP29 11'37 
1P41- 5581 
868 5582" 
918 
921" 

5583 

Gas 923 
Types 924-

927 
928' 
930 

64051 
1640 

lWlN PHOTOTU8ES 

Vacuum 
5652 Types 

Gas 
920 5584 Types 

MULTIPLIER PHOTOTUBES 

1P21" 1P28" 1P22" 6217-· 
931_A" 

Vacuum 6323§" 
Types 632S§" 

6472§" 

PHOTOCONDUCTIVE CELLS 
See Semiconductor Device Section 

S-II 

5819·· 
6199·· 
6342·· 
637ze 
6655-· 
6810·· 

D cartridge type. § For neadl ight-control serv ice. 

1 Low-micropnonic type. ... I}-stage type. 

• Head-on type. • i0-stage type. 

* Non-directional type. • u-stage type. 

4-56 1UIE DMSIOH 
bDIO COIrolATION Of AMEiICA. HARIISON, NEW JEISEY 

PHOTOTUBE 
CLASS. CHART 



DEFINITIONS 
or PHOTOTUBE TERMS 

Radiant Sensitivity. The quotient of output current by 
incident radiant power of a given wavelength, at constant 
electrode voltages. 

Cathode Radiant Senlitlvity. The quotient of current 
leaving the photocathode by incident radiant power of a 
given wavelength. 

LUlilnous Senaitlvity. The quotient of output current by 

incident luminous flux, at constant electrode voltages. 

Cathode Lu.lnoue Senlitlvlty. The quotient of current 
leaving the. photocathode by the incident luminous flux. 

Current Auliflcation. Ratioofthe output current to the 
photocathode current, at constant electrode voltages. 

Equivalent Anode-Dark-Current Input. The quotient of the 
anod~ dark current by the luminous sensitivity. 

Equivalent Mol .. 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. 

4-56 
TIllE DIVISION 

DEFINITIONS 
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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 th i 5 Sect i on is that wh i ch the tube will 

display when operated under low-current conditions. 

If the tube is to be operated undercondltions 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 Phototube. 

e. a .. 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 lo,...: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 usually recovers most of its initial sensitivity_ 

b. Yacuu," Typ .. : Un like gas phototubes, th is c lass of photo­

tubes shows negligible drop in sensitivity values for 
different degrees of i lIuminationand 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 
frequenc ies at wh ich trans i t-t ime effects become the 1 i mit­
ing factor. 

2. Multiplier Phototubes 

Although RCA Multipl ier Phototubes are vacuum types, a drop 
in sensitivity is to be expected from this class of photo­
tubes when operated at high 4node-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 aperiod of idleness, the multipl ier phototube usually 

recovers asubstantial percentage of this IOS50f sensitivity. 

Mu I tip II e r-phototube-sens i t i v i ty va I ues are dependent on the 
respective amp I ification of each dynode stage. Hence, large 
variations insensitivity can be expected between individual 
tubesofa given type. The overall amplification of a mul­
tipl ier phototube is equal to the average ampl ification per 
stage raised to the 11th power, wheren is the number of stages. 
Thus, very small var iat ions in amp I if icat ion per stage produce 

very large changes in overal I tube amplification. 

Because these overall changes are very large, ft 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 sugge!?ted that an overall VOltage-adjustment 

(cont i nued on next page) 

SEPT. 1, 1950 1UIE DEPARTMENT PHOTOTUBE SEN. & 
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~ 
PHOTOTUBE SENSITIVITY 

AND 
SENSITIVITY MEASUREMENTS 

range of at least 2 to I be provided. When the output cur­

rent canbe controlled by change In the illumination of the 

photocathode of the multipl ier phototube, the required range 
of adjustment in the voltage per stage can be reduced. 

SENSITIVITY MEASUREMENTS 

The luminous-sensitivity values ~hown onthe datapages of this 

Section are measured according to the following procedures: 

I. Single-Unit and Twin Phototub .. 

I. Gil Typ .. : The I ight source consists of a tungsten lamp 
operat ing at a filament color temperature of 28700 K. For 
the a-eye Ie measurements, a I ight input of 0.1 I umen is 

used, un less otherwi se spec if i ed. For the 5000- and 10000 
cycle measurements, the light input isvaried sinusoidally 

about a mean value of 0.015 lumen from zero to a maximum 
of twice themean. Forall measurements, adc anode-supply 

vOltage of 90 volts and a I.O-megohm load reststor are em­

ployed. Under these conditions, the effect of tube capaci­

tance is negl igible. 

b. Vlcuu. Typ .. : The I ight source consists of a tungsten lamp 
operat ing at a filament color temperature of 2870oK. A 

steady I ight input of 0.1 lumen is used, unless otherwise 

specified, together with adcanode-supply voltage of 250 
volts and a I-megohm load resistor. 

2. Multiplier Photot.be. 

The I ight source consists of a tungsten lamp operat ing at a 

f i I ament co I or temperat ure of 28700 K. A light flux of 10 
microlumens from a rectangular aperture approximately 0.8" 

long and 0.2" wide is projected normal to the cathode in the 
direction notedonthe basing diagramandoutline. The load 

resistor has a value of 0.01 megohm. The appl ied voltages 
are specified on the individual data sheets. 

SEPT. 1. 1950 lI& DlPARTMENT PHOTOTUBE SEN. & 
IAD'O <01IO •• TlON O. AM.lltA. """SON. NEW " ... y MEASUREMENTS 



SPECTRAL CHARACTERISTIC OF HUMAN EYE &. 
PF TUNGSTEN LAMP AT C~LOR TEMPERATURE 
, OF 2870 K 

EYE CURVE IS ON BASIS OF EQUAL VALUES OF 
RADIANT FLUX AT ALL WAVELENGTHS 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-3 RESPONSE • 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
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FOR EQUAL VALUES Of RADIANT fLUX AT ALL WAVELENGTHS 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-4 RESPONSE 
RADIANT FLUX FROM TUNGSTEN SOURCE AT 2870 0 K 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-5 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR VALUE OF RADIANT SENSITIVITY 
~AMP/"WATT) AT 100-UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-8 RESPONSE 

FOR EQUAL VALUES OF RADIANT fLUX AT ALL WAVELENGTHS 

fOR VALUE OF RADIANT SENSITIVITY 
(PAMP/IIWATT) AT 100-UNIT POINT, 
SEE DATA SHEET FOR SPECifiC TYPE 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
or PHOTOTUBE HAVING 

S-8 RESPONSE • FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-9 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR ABSOLUTE VALUE OF SENSITIVITY 

AT 100-UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TUBE TYPE 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-IO RESPONSE • 
""OR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR ABSOLUTE VALUE OF SENSITIVITY 

AT 100-UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TUBE TYPE 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-II RESPONSE 
FOR EQUAL VALUES Of RADIANT fLUX AT ALL WAVELENGTHS 
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TENTATIVE SPECTRAL SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE HAVING 

S-13 RESPONSE 

f"OR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR VALUE OF RADIANT SENSITIVITY 
(I'AMP/I'WATT) AT 100-UNIT POINT. 
SEE DATA SHEET FOR SPECIFIC TYPE 
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SPECTRAL CHARACTERISTIC OF 2870 0 K LIGHT 
SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870 0 K SOURCE AFTER PASSING 

THROUGH INDICATED BLUE FILTER 

CURVE A: SPECTRAL CHARACTERISTIC OF LIGHT SOURCE 
AT COLOR TEMPERATURE OF 28700 K 

CURVE B: SPECTRAL CHARACTERISTIC OF LIGHT FROM 
28700 K SOURCE AFTER PASSING THROUGH BLUE 
FIL TER (CORNING N85113 POLISHED TO 1/2 STOCK 
THICKNESS) 
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SPECTRAL CHARACTERISTIC Of" 28700 K LIGHT 
SOURCE AND SPECTRAL CHARACTERISTIC Of" 
LIGHT FROM 28700 K SOURCE AFTER PASSING 
THROUGH INDICATED RED-INf"RARED FILTER 
: t:i: ttl· +i,i+~,-!~+H+-I:,':\:i±ti 
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FREQUENCY- RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

: ANODE - SUPPLY VOLTS = 90 
_ VOLTAGE DROP IN LOAO - VERY SMALL. 
_ CAPACITANCE EFFECTS - MADE NEGLIGIBLE 

I- CURVE A: PHOTOTUBE HAVING S-I OR 
f-- S-3 RESPONSE 
f-- CURVE B: PHOTO TUBE HAVINC S-4 
I- RESPONSE 
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~ 
IP21 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 

For applications involvin low Ii ht levelst 

General: 

Spect ral Response ..•.. 
Wavelength of Maximum Response 
Cathode: 

Minimum Projected length" .. 
Mi nimum 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. 
Bul b ..•..•. 
Mounting Position. 

. . . . . . .. 5-4 
4000 ± 500 angstroms 

15/16" 
5116" 

4 /'P-f 
6.5 /'P-f 

3--11/16" 
3--1/8" 

1-15/16" ± 3/32" 
1-5/16" 

• • . . .• T-9 
• . . • . . . • . .• Any 

Base ...... . Small-Shell Submagnal 11-Pin, 
Non-Hygroscopic 

Basing Designation for BOTTO~ VIEW • • • •• 11K 

Pi n 1- Dynode No.1 
Pi n 2 - Dynode No.2 
Pi n 3 - Dynode No.3 
Pi n 4 - Dynode No.4 
Pi n 5 - Dynode No.5 
Pin 6- Dynode No.6 

Pi n 7 - Dynode No.7 
Pin 8- Dynode No.B 
Pin 9- Dynode No.9 
Pi n 10 - Anode 
Pin 11- Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC)o. 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

and ANODE (DC or Peak AC). 
PEAK ANODE CURRENT . • 
AVERAGE ANODE CURRENTo 
AMBIENT TEMPERATURE .. 

Characteristics: 
With 100 volts per dynode stafe 

100 volts betrveen dynode NO.9 and 

Anode Dark Currenti­
Sensitivity: 

Kin. ...E..:... 

1250 max. 

250 max. 
1 max. 

0.1 max. 
75 max. 

and 

anode • 
Max. 

0.1 

volts 

volts 
rna 
ma 
°c 

/"MlP 

At 4000 Angstroms. 
Lumi nous· ..... . 40 

74000 
80 

2000000 
5 x 10-13 

.- /"MlP 1 II-wa tt 
amplI umen 

Current Ampl ification­
Equivalent Noise Input* . 
• For the more uSual appl ications. the 9)1-A is recommended. 

lumen 

I' The use of about 50 volts between dynode No.9 and anode will give. im­
proved operating stabil itywithout sacrifice in sensitivity as explaIned 
in note under Type 9.31-A. 

* On plane perpendicular to indicated direction of incident light. 

°,°,6, -,.,-,.: See next page. .....Indicates a change. 

NOV. 15, 1949 TUBE DEPARTMENT DATA 
11.010 COIPOIATION Of AMElIC ........... ISON. NEW JElSEY 

+-



~ 
IP21 

MULTIPLIER PHOTOTUBE 

.. Characteristics: 
With 75 volt. ~er dynode .tag. 

and 50 volt. b.tween dynode NO.9 and anode 

Sensitivity: ~ 

At 4000 Angst roms. • 11000 }LiItnp/ ,",watt 
Luminous·. • . • • • 12 amp/lumen 

Current Amplification- 300000 

C Referred to cathode. 

o Averaged over any interval of ,0 seconds maximum. 

I/: Dark current due to tnermionic 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 specifiedon sheet ·PHOTOTUBE SENSITIVITY and 
MEASUREMENTS· at the front of this Section. 

• Ratio of anode sensitivity to cathode sensitivity. 

* Defined as the value where the rmb ouLput current is equal to the rml:) 
ncise cur£ent determined under the following conditions: 100 volts per 

r~;~~' s!~ r~e t ~~e 2~;~g:r~~~~~ru~~:~w~~t~ °lfo! ;~~~ ~ ~~;q~:~~~dio t~~~~~~: 
inc ident radiat ion pul ses alternat ing 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 fil ter which passes only tt1e fundamental 
frequency of the pulses. 

OUTLINE DIMENSIONS for Type lP21 
are the same as those for Type 931-A 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having 5-4 Response 

is shown at the front of th i s Sect i on 

+Indicates a chanae. 

NOV. 15. 1949 TUIE D£PARTMENT 
IADIO COIPOIATION Of! AMEileA. HAIIISON, NEW JElSEY 

DATA 
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IP21 

AVERAGE ANODE CHARACTERISTICS 

VOLTS / STAGE = 100 

OCT. 26, 1949 

ANODE MILLIAMPERES 

TUBE DEPARTMENT 
RADIO CO_POtATION OF AMEIICA, HAUlSON, NEW JElSEY 
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IP21 

AVERAGE CHARACTERISTICS 
DC OPERATION 
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~ ~ IP21 /~/ 
EQUIVALENT -NOISE -INPUT CHARACTERISTIC 

-' - 100 VOLTS PER STAGE 

= BANDWIDTH: I CPS 

- LIGHT SOURCE: TUNGSTEN, AT 2870oK; 

- INTERRUP.TED AT 90 CPS TO PRODUCE PULSES 

- ALTERNATING BETWEEN ZERO AND FLUX VALUE 

- SHOWN FOR ANY GIVEN TUBE TEtv1PERATURE; 

- 'ON" PERIOD OF PULSE EQUAL TO 'OFF"PERIOD; 
RMS SIGNAL CURRENT = RMS NOISE CURRENT. 
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@ 
IP22 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH 5-8 RESPONSE 

Genera I: 
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 ••..•.. 

. ..... 5-8 
4200 t 500 angstroms 

15/16" 
5116" 

4 I'#-f 
6.5 I'#-f 

3-11116" 
•. 3-1/8" 

1-15/16" ± 3/32" 
1-5/16" 

. . • • •. T-9 
Mounting Position •••.•••...••• 
Base. • . • • . . . • • • •. Small-Shell 

. • • • •• Any 
Submagnal 11-Pin. 

Basing Designation for BPTTOM VIEW 
Non-Hyg roscop i c 
•••.• 11K 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 

Pi n 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Anode 
Pin 11- Cathode 

xi.um Ratings. Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC)C 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

and ANODE (DC or peak AC) 
PEAK ANODE CURRENT. • . 
AVERAGE ANODE CURREN,-<l. .• ••••• 

B I ENT TEMPERATURE . • • • • • . . .• 

haracteristics: 
With lOa volts per dynode staee 

lOa volts bot", .. n dyn.ode NO.9 and 

node Dark Current'· 
ensitivity: 
At 4200 Angstroms. 
Luminous· ••.... 

urrent Amp 1 if i cat ion­
Luminous Detectivity* • 

...1!i!1:.. ~ 

370 
0.115 0.6 

- 0 200000 
1 x 10-1 -

1250 max. volts 

250 max. volts 
10 max. 
1 max. 

50 max. 

and 
anode· 

..!1Sz.. 
0.25 ~mp 

~p/~att 

50 ampll umen 

lumen 
The use of about 50 volts between dynode No.9 and anode will give im­
proved operating stabil ity without sacrifice in sensitivity as explained 
I n note under Type 9':31-A. 

On plane perpendicular to indicated direction of incident light. 

o Referred to cathode. 

o /I. •• A, .... : See next page. +- I nd i cates 8 change. 

MAR. 15. 1948 TUBE DEPARTMENT DATA 
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~ 
IP22 

MULTIPLIER PHOTOTUBE 

.. Characteristics: 
With 75 "olts p.,. dynode shl' 

And 50 "olt. between dynode NO.9 And Cll'Iode 

Sensitivity: 
At 4200 Angst roms. . 
Luminous· ••••• 

Current Amplification-

A". 
---SS-~p/~att 
0.09 ampl1 umen 

30000 

o Averaged over an)' Interval 01 ,0 seconds uximufIII. 

, Dark current dUlto thermionic emission and ion feedback "Iy be reduced 
by the use of refrigerants. • =.=J~u", signal-ta-noise ratio, operation below 1000 volts is rec-

A Mealured under conditions specifiedon she.t ·PHOTOTUBE SENSITIVITY AID 
SEISITIVITY MEASUREMENTS· at the front at' this Section . 

• "atlo of anode sensitivity to cathode sensitivity. 
• Deflnea as the value where the rlns output current 15 equal to the nIlS 

:t~·:, c~~~~ntu::t~~I~~t~~:~r b~~W~~~~O:f'jll c~~~:lt ~~n:~c!~t v~~~;.~:~ 
11,lt lource at 2870g. Interrupted at a low audio 'requency to produci 
Incltlent radlatlonpulsesa1ternatlng bet .. en zero and the value stated. 

~:~r::~· i =e~::u~:d t~=rg~~=e .1~i T~~~l J'c~h:.;~:~· o~T; i~~. ,!~='::~f:l 
frequency 0' the pul .... 

OUTLI NE DIMENSIONS for Type lP22 
are the same as those for Type 931-A 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-8 Respons. 

is ~hown at the front of this Section 

+ Indicates a change. 

MAR. 15. 1948 1WE DEPARTMENT 
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IP22 

AVERAGE ANODE CHARACTERISTICS 

VOLTS/STAGE = 100 
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IP22 

AVERAGE CHARACTERISTIC 
DC OPERATION 
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JUNE 15,1945 
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IP28 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-5 RESPONSE 

DATA 
Genera I: 

Spect ril I Response • • • • • • • 
Wavelenath of Maximum Response. 
Cathode': 
Mini~u~ projected lenath' •• 

.. • 5--5 
3400 ± 500 ilngst roms 

Minimum orojected width' •••••••• 
15/16" 

5116" 
Di rect I ntere I ect rode Cilnnc i tances (ArDrax.): 

Anode to ~ynode No.9 4.4 J.II.Lf 
J.II.Lf 

3-11/16" 
3-1/8" 

Anode to iI 11 other dynodes. • 6 
Maximum Overall Lenoth 
Maximum Se"ted Lenath ••••• 
Lenath from Bnse Seat to Center of 

, Useful Cathode Are" 
Maximu~ Diameter 
Mountina Position 

We i ght(Aoorox.) • 
Bulb 

1-5/16" ± 3/32" 
1-5/16" 

•••••• Any 

1.2 oz 
••••••• T-9 

Base •••••• Small-Shell Submflonai ll-D in (JETEC No.Bl1-88), -
Non-hyg rOSCOD i c 

Basinq Desiqnation for BOTTO~: VIE'N. 

Pin 
Pin 
Pin 
Pin 
Pin 
Pi n 

1 - Dynode 
2 - Dynode 
3 - Dynode 
4 - Dynode 
5 - Dynode 
6 - Dynode 

No.1 
No.2 
No.3 
No.4 
No.5 
No.6 

J."~ 
DIRECTION OF' INCIDENT 

RADIATION 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 

SUPPLY VOLTAGE BETWtEN DYNODE N'o.9 
AND ANODE (DC or Peak AC) 

AVERAGE ANODE CURRENT-. • • • 
AMBIENT TEMPERATURE. 

• •••••• 11K 

Pin 7-Dynode No.7 
Pi n 8 - Dynode No.8 
Pi n 9 - Dynode No.9 
Pin lO-Anode 
Pi n 11 - Cathode 

1250 mAX. volts 

250 IT'ilX. vo Its 
0.5 "'ax. ma 

75 max. °c 
Characteristics Range Values for Equipment Design: 

Under condition5 with supply voltage IE} across voltage 

divider providing 1110 of E between cathode and dynode 

No.1; I/lDofE for each succeeding dynode stage; and 1/10 

of E between dynode No.9 and anode 

With 1::= 1000 volts (except as noted) 

Nin. Median .Vax. 

Sensitivity: 

Radiant, at 3400 
anqstroms ••• 61800 ~mp/~watt 

* On plane perpendicular to the indicated direction of incident radiation. 

• Averaged over any interval of 30 seconds maximum. 

-Indicates a Change. 

JULY 1, 1955 
TUllE DIVISION DATA 1 

RADIO CORitOlAllON OF AMERICA, HAIlISON, NEW JllSlY 



~ 
IP28 

MULTIPLIER PHOTOTUBE 

Cathode radiant, at 
3400 angstroms 

Lumi nous:" 
At 0 cps , , , 
At 100 Mc 

Jolin. 

10 

Median Max. 

0.050 

50 300 
47.5 

40 
1,250,000 

pamp//Lwa tt 

ampll umen 
ampll umen 

JVimp/l umen Cathode luminous·, , 
Current Ampl ification. 
Equivalent Anode-Oark­

Current Input.· •• 
Equivalent Noise 

Input: 

1.25 X 10-9 lumen 

Lumi nous· ..•. 
Ultraviolett •. 

7.5 x 10-1613 
8 X 10-

With E = 750 volts (except as notedl 

Sensit ivity: 
Radiant at 3400 

angstroms ••• 
Cathode radiant, at 

3400 angstroms. 
Lumi nous:" 

At 0 cps • • • • 
Cathode luminous·. 

Current Amplification. 

Hin. Hedian 

7900 

0.050 

6.4 
40 

160000 

Max. 

lumen 
watt 

JVimpl fLwa t t 

amp/1 umen 
!L8mp/l umen 

"For Conditions where the light source isa tungsten-filament lamp opera-
ted at a color temperature of 2870oK. Alight 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 

~~yh~t~!~Xe~:c~rgJe!U~~~n:g~eao~o~~~~:ra~: :~~~!~d between cathode and 

"Measured at a tube temverature of 25°C and with the supply voltage (El 
a.djusted 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 following conditions: Supply voltage (E) is 1000 volts, 2SoC 
tube te~erature, ac-ampl i tier band-width of 1 cycle per second, tungsten 
1 ight source at color temperature of 28700K interrupted at a low audio 

~~~~u:en~~ltuo/itO~tUeCde. i ~~~ dReonnt" ~:~ I ~~ i ~~ ~~! S~~l:~ t~~n:~~~v ~~t~~:n R~1~~ 
period. The output current is measured through a filter which passes 
only the fundamental frequency of the pulses. 

Determi ned under the same cond i t ions 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 ,P28 

are the same as those shown for Type 93,-A 

JULY 1, 1955 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng S-5 Response 

is shown at the front of this Section 

TIllE DIVISION 
IADIO COlPOIATION OF AMEiICA, HAlllSON, NEW JElSEY 

DATA 1 



~ 
IP28 

MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

The operat.ng stab.lity of the IP2B is dependent on the 
magnitude of the anode current and its duration. When 

the IP2~ 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 dependson.the severity of the operating 

conditions. After a period of idleness, the IP28 usually 

recovers a substantial percentage of such loss in sen­

sit ivity. 

The use of an average anode current well below the maximum 

rated va I ue of 0.5 mil I i ampe re is recommended when 

stabl I ity 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 .. 

Eleetrostat.e and/or magnet.e sh.elding of the IP2B may be 
necessary. 

11~;MAX' r= 
:':~;== _: -1 =Jj-S/I&' MIN. 

15,,; MIN. -M- 3Veu 

L I I MAX. 
_L_.J 

SMALL -SHELL I I!i-;&' 3 I "I&' 

II-PIN BASE 
.JETEC N2 BII-88 

SUBMAGNAL ,..". .... __ .. _'7_~ .~ I T 
J ," .. ~,. t 

DIRECTION OF ®PIN NO, INCIDENT 
RADIATION 

o"~ 0 CATHODE 

. .. 

a a 
o a 

92CM-6264R4 

BOTTOM VIEW 

t OF BULB WILL NOT DEVIATE MORE THAN 20 IN 
ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE. 

JULY 1, 1955 TUBE DIVISION 
IADIO COlPOIATION OF AMEIIeA.. H""ISON. HEW JElSE'f 

DATA 2 



~ 
IP28 

AVERAGE ANODE CHARACTERISTICS 

VOLTS/STAGE:IOO 

II 

~ 
W 

0 ::t 
!it :::> 

0 

U 

::t 
0 I 

X 

3 
lJ.. 

I'-
0 J: 

::J 

0 

0 
co 

0 

.., N 

ANODE MILLIAMPERES 

MAY 6,1955 TUBE DIVISION 
IADIO COIPOIAnON 01 AMUICA, HAIIIION. N!W' 101ft' 
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o 
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Z 

w 
C 
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C 
0 
Z 
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W 

~ 
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w 
III 
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..,~ 

0 
> 

0 
0 

o 

92CM-6632R3 



~ 
IP28 

AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE eE) ACROSS VOLTAGE DIVIDER PROVIDING 

~o OF E BETWEEN CATHODE AND DYNODE N21; ~IO OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND ~IO OF E 

BETWEEN DYNODE Nt! 9 AND ANODE 
1000 10000000 

8 

6 

H-t-t- rj-
4 r-+-
3 

-rt+ -H+ -H--I! - -t- -iI' 
2 

--n l+ it -+-Hti+ ~l-H-:-- t. ., 
I _ 

100 1000000 
8 

~ 
b 

·0 - ---
4 ... -- -

00 ~ 3 
N 

0: ... 2 
::t ~ 
!oJ r 'I~Vi z l- i 
a: 10 ~ 100000 Q 

9 ,(1; 8 !( 
0 

~ 
6 ~ 

S ... 
4 :J z Q. 

!oJ 3 ::t ::t -< ::::I 
...J 

II 
2 

I-
~ 

I 
t- z 

!oJ I : i I 
!oJ , a: a: 1.0 10000 

!oJ a: 
Q. 8 ::::I 

::t 6 
U 

-< 
I 

>- 4 
I- .. -

:;: 3 

i= , 
2 

iii , 

··1 -++j -r- ·H+ ·~t-l-I z 
"" .1 'i I VI 

1000 0.1 
8 

, , 6 

- -+ 
4 

+ 
3 

2 

.. -~-~ i :-1 
0.01 i lit : ! I i 100 ' I 

o 250 500 750 1000 1250 
SUPPLY VOLTS (E) 

MAY 5,1955 TUBE DIVISION 92CL-6547R3 
IADIO COIPOIATtOH Of AMfIICA. MAlliSON. NEW JEISO 



@ 
IP28 

EQUIVALENT-NOISE -I N PUT CHARACTERISTIC 

100 VOLTS PER STAGE 

BANDWI DTH : I C P5 

LIGHT SOURCE:TUNGSTEN, AT 2870 0 KI 

INTERRUPTED AT 90 CPS TO PRODUCE PULSES 

ALTERNATING BETWEEN ZERO AND FLUX VALUE : ---4 --SHOWN FOR ANY GIVEN TUBE TEMPERATURE) _ 

=7 3 "ON" PERIOD OF PULSE EQUAL TO'OFF"PERIOD; _ 

RMS SIGNAL CURRENT=RMS NOISE CURRENT. _ t- 2 
EXTERNAL SHIELD VOLTS RELATIVE TO 

ANODE VOLTS=-IOOO 
/ 

10-12 

• 
1/ 

6 

4 

3 
II) 

/ 
z 

'" 
/ 

2 :J 

3 
1 .... I 

10-13 [ 

1/ 

/ 

I 

-150 -100 -50 0 +50 

TUBE TEMPERATURE-DEGREES CENTIGRADE 

• ~ 

'" 6 II) 

(5 
z 

4 .... 
Z 

3 '" oJ 

~ 
2 5 

a 
'" 

10-14 

• 
6 

4 

3 

2 

10-15 

MAY 7,1955 TUBE DIVISION 92CM-7503RI 
IADIO COIFOIAlION or AMIIICA. HA •• ISON. HeW JellEY 



~ 
IP29 

GAS PHOTOTUBE 
WITH 5-3 RESPONSE 

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. 
Bul b ••..... 
Mounting Position 
Base ...... . 

Basing Designation for BOTTOM VIEW. 

Pin l-No 
Connection 

Pin 2-Anode ~ ~ 
DIR[CTlON· Of LIGHT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
PEAK CATHODE CURRENT ..... 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENTo 
AMBIENT TEMPERATURE ...•. 

Characteristics: 

. ........ S-3 
4200 ± 1000 Angstroms 

Semi-Cyl i ndri cal 
1-1I4"~ 

5/8"~ 
3 }JILf 

4-1/8" 
3-112" 

2-118" ± 3/32" 
.1-1/8" ~ 

T-8 
Any 

Dwarf-Shell Small 4-Pin ~ 
2K 

Pin 3-No 
Connection 

Pin 4-Cathode 

100 max. 
20 max. 

100 max. 
5 max. 

lOa max. 

. .. volts 
~p~ 

~p/sq.in. 

~p+ 

°c 

!lin. Av. !lax. 

Dark Current at 90 Volts. 
Sensitivity: 

At 4200 Angstroms 
Luminous: 

At 0 Cycl es .. 
At 5000 Cycles. 
At 10000 Cycles 

Gas Ampl ification Factor. 

20 

0.01 

40 
35 
31 

0.10.. ~p 

/Lamp//Lwatt 

70 ,.,.amp /l umen -<­

/Lamp/lumen 
~p/lumen 

9 

.. On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval of .30 seconds maximum. Average current may 
be doubled when anode-supply voltage is 1 imited to 80 volts. 

+- Indicates a Change. 

AUGUST 15, 1947 TUllE DEPARTMENT DATA 
tADIO CO.POtATION 0' AMltleA, HAIIISON, NfW JflSlY 



~ 
IP29 

GAS PHOTOTUBE 

Mini.u. Circuit Values: 
DC Load Resistance: 

lIith aftod.-supply voltage 0/ 80 volts or less: 

F d { above 5!'8J11P •. 0.1 • • 
or c currents below 5 !'8J11p No Minimum 

lIith aftod.-supply vol tag. 0/ 100 volts: 

F d { above 3!'8J11P . . 2.5 . 
or c currents below 3!'8J11P . • 0.1 . 

OUTLINE DIMENSIONS for Type lP29 
are the same as those for Type lP37 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having 5-3 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Photo tubes 
are shown at the beginning of this Section 

-~ I ndlcates a change. 

AUGUST 15, 1947 
RADIO COIPOIATION Of AMlIIeA. HAlIISON, NEW JEWY 

megohm 

megohlJls 
megohm 

DATA 



~ ~~s 
IP29 ~ 

AVERAGE ANODE CHARACTERISTICS 

... 

AUG. 8,1947 

., 
ANODE MICROAMPERES 

TUIE DlPARTMENT 
UDIO COII'OIATION Of' AMRa. HMltION. NEW JIISh' 

N 

92CM-6472RI 



~ 
IP37 

GAS PHOTOTUBE 
WITH 5-4 RESPONSE 

General: 

Spect ral Response .. 
~avelength 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 ...•..... 
Bul b ............... . 
Mounting Position ........ . 
Base ......•......•.. 

Basing Designation for BOTTOM VIEW. 

Pi n 1- No 
Connection 

Pin 2-Anode ~ ~ 
DIReCTION· Of" LIGHT 

Maxi~um Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
PEAK CATHODE CURRENT. . . . . 
PEAK CATHODE-CURRENT DENSITY: 
AVERAGE CATHODE CURRENra 
AMBIENT TEMPERATURE 

Characteristics: 

• ••...••• S-4 
4000 ± 500 Angstroms f. 

Semi-Cyl i ndri cal 
1-1/4" 

5/8" 
3 IJI'f 

4-1/8" 
J-1/2" 

2-1/8" ± 3/32" 
1-118" 
• T-8 
• Any 

Dwarf-Shell Small 4-Pin 
2K 

Pin 3-No 
Connection 

Pin 4-Cathode 

100 max. 
20 max. 

100 max. 
5 max. 

75 max. 

... volts 
!"<II"p~ 

!"<II"pl sq. in . .-
!"<II"P 

°c 

lIin. Av. Nax. 

Dark Cu rrent at 90 Volts. 
Sensitivity: 

At 4000 Angstroms 
Lum i nous: 

At 0 Cycles .. 
At 5000 Cycles. 
At 10000 Cycles 

Gas Ampl ification Factor. 

75 

0.125 

135 
124 
108 

0.05 ~p 

!"<II"p//l-watt 

205 !"<II"p/lumen 
!"<II"PI lumen 
!"<II"PI lumen 

5.5 

On plane perpendicular to indicated direction 01 incident light. 

o Averaged over any i nterl/al 01 30 seconds maximum. Average current "'&1 
be doubled when anode-supply voltage is 1 imited to 80 volts. 

+-1 nd i cates a change. 

AUGUST 15, 1947 DATA 
_AOIO COII'OIATION OP AMeIICA. KAlliSON • ..w JtISfY 



~ 
IP37 

GAS PHOTOTUBE 

Mlni~um Circuit Valuee: 
DC Load Res i stance: 

With "noa.-supply volt",. of 80 volts or l .. s: 

F d t {above 5 ~p • . 0.1 
or c currens below 5 ~p " No Minimum 

With "noa.-supply volt",. of 100 volts: 

For dc currents { above 3 ~p • . 2.5 .. 
below 3 I"lITlP .. 0.1 .. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng $-4 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the beg! nn i ng of th i s Sect i on 

AVERAGE ANODE CHARACTERISTICS 
of Type lP37 are the same 

as those shown under Type 5581 

r-I ~;--J 
MAX'"I 

<A'"~2~-~ihl1I/2H 
MIN. r I MAX. 

LI I 

-t--:.jJ I • I • __ 5" 211a 411a 
Ta BULB- !la 3. MAX • .... ,,-'''''- .,~ · r I I 

.-" . ..,,- ~ 
~~~ 

MAX. 

~
I CATHODE 

o 0 
. . . . 

3 2 

me90hn 

me90~~~ 
1lleQ0m 

.... lni2icates a change. BOTTOM VIEW i2Ct..4-410R4 

AUGUST 15. 1947 n.. DEPARTMENT DATA 
UDIO COIf'OIAnON OP .welleA, HAI.IION. NIW JlISE1' 
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IP39 

VACUUMPHOTOTUBE 
WITH 5-4 RESPONSE 

1'0,. a.1>1>lica.tion. c.-itica.l a.. to l,a..a.f' 
und,,. hifh-humidity conditio". 

The lP39 is I ike the 929, except that the lP39 has a maxi­
mum dark current of 0.005 ~a 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. 

~ 
IP40 

GAS PHOTOTUBE 
WITH 5-1 RESPONSE 

Fo,. a.1>1>lica.tion. c,.itica.l a.. to l.a.ka.f' 
u"d.,. hith - humidity conditions 

The lP40 is I ike the 930, except that the lP40 has a maxi­
mum dark current of O,OP5 ~a 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. 

AUGUST 15, 1947 lUBE DEPARTMENT 
IADIO COIPOtATION OF AMlIICA. HAIIISON. ~ JEllEY 

DATA 
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IP41 

GAS PHOTOTUBE 
END TYPE WITH 5-1 RESPONSE 

DATA 
General: 

Spectral Response ••••• 
.~avelength of Maximum Response. 
r(,;athode: 

Shape •••••••••••• 
Minimum Diameter •••••••. 

Direct Interelectrode Capacitance 
Maximum Overall Length. 
Maximum Seated Length 
Maximum Diameter. • • . 
Bulb •••••••••• 
Mounting Position ••. 
Base •••••••••• 

. • . . . . .. S-1 
8000 ± 1000 angstroms 

Ci rcular 
9/16" 

1. 8 /JILf 
2-1/16" +-

1-19/32" +' 
13/16" 

T-6 
• • • • • . • Any 

Small-Shell Peewee 3-Pin 
Basing Designation for BOTTOM VIEW .•.. " 2F2 

Pin l-No 
Connection 

~ 
DIRECTION OF LIGHT 

I N TO END OF aULB 

Maximu. Ratings, Absolute V4lues: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT. • • • • 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENro. 
AMBIENT TEMPERATURE. 
Characteristics: 

DC Dark Current at 90 Volts: 
Sensit.ivity: 

At 8000 angstroms 
Lumi nous:" 

At 0 cps. • • 50 
At 5000 cps • 
At 10000 cps. 

Gas Amplification Factor. 

Pin 2-Anode 
Pi n 3 - Cathode 

90 max. • volts 
5 max. ~p 

75 max. ~p/sq. in. 
1.5 max. ~p 

100 max. °c 

~ ~ 
0.1 ~p 

0.009 ~p/lLwatt 

90 145 ~p/lumen 

77 ~p/lumen 

67 ~p/lumen 

8.5 

o Averaged over any interval of '0 seconds maximum. Average current rna)" 
be doubled when anode-sup"l), voltage is limited to 70 volts. 

• Measured with .06 lumen. 

of-- Indfcates a change. 

NOV. 1. 1950 1UIE DEPARTMENT DATA 



~ 
IP41 

GAS PBOTOTUBE 

MinimuM Circuit Value.: 

DC Load Res i stance: 
With ,."od,-su1ljJLy voLt0i' oj 70 volt. or loss: 

~ r dc r ts { above 1.5 ~p • • 0.1 •• 
cO cu ren below 1.5 ~p •. No Minimum 
With o"od.-sujJjJL)'- voLt0i' oj 90 volts: 

F d t {above 1.0 ~p •• 2 5 
or c curren s below 1.0 ~p • • 0:1 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng 5-1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

CATHODE 

9/16" MIN.-h----:L--r--y 

DIA. 

T6 BULB 

92CS-6676RI 

.... 'ndicates a change. 

NOV. 1. 1950 TIllE DEPARTMENf 
IIIDIO COIPOIATION Of "IleA. HAIIIION. ..w .. ..., 

megohm 

megohms 
megohm 

DATA 



~ 
IP41 

AVERAGE ANODE CHARACTERISTICS 

DEC. 13,1948 

ANODE MICROAMPERES 

TUBE DEPARTMENT 
IAOIO COI:POIATION OF AMEIICA. HAlllSON. NEW JRSeY 

92CM-5217A3 



~ 
IP42 

VACUUM PHOTOTUBE 
END TYPE WITH S-9 RESPONSE 

DATA 
General: 
Spectral Response ••••••• 
Wavelength of Maximum Response. 
Cathode: 

Shape •••••••••••• 
Wi ndow Area • • • • • . • • • 
Minimum Diameter •••••••. 

Direct Interelectrode Capacitance 
Overall Length •• 
Maximum Diameter. 
Bulb ••..••• 
Mount i ng Pos i t ion ••••.•. 

• •• 5-9 .... 
4800 ± 500 angstroms ... 

Ci rcul ar 
0.0.30 sq.in. 

0.19" 
1.9 IJI.'f .... 

1-111.32" ± 1/16" 
1/4" 
T-2 
Any 

TERMINAL CONNECTIONS 

Small End: Anode ~ 
~ 

Large End: Cathode 

[NO 
DIRECTION OF LIGHT 

INTO END or BULB 

MaxiMUM Ratings, Absolut. Valu.s: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT. • • • . 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENTo. 
AMBIENT TEMPERATURE ••••• 
Characteristics: 

180 max. 
1.5 max. 
100 max. 
0.4 max. 

75 max. 

/fi". Av. /faz. 

••. volts 
p.arnp 

/Lampl sq. in. 

~t 

Dark Current at 180 Volts 
Sensitivity: 

0.005 p.arnp 

At 4800 Angstroms •.. 
Lumi nous· •••..•• 

0.020 p.arnp//Lwatt ~ 
50 p.arnp /l umen +-20 .30 

o Averaged over any interval of ,30 seconds maximum. 

• Measured under cand i t ions spec i 1 i ed on sheet "PHOTOTUBE SEHS I TI V I TY 
and SENSiTiVITY MEASUREMENTS·, at the frontof this Section, except that 
the anode supply is 180 volts and the light flux is 0.015 lumen. 

JULY 3. 1950 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng 5-9 Response 

is shown at the front of this Section 

+-Indicates a Change. 

1UIE DEPARTMENT DATA 
IADIO CO.POtATION Of AMI"eA, HAlIIION, NIW JIIIIY 



~ 
IP42 

VACUUM PHOTOTUBE 

r-­

r--r-
~t~~?~AL 

_ 
'--140"+·003" OIA 
~-. -.002" . 

NOTE: WHEN TUBE IS ROTATEO ABOUI THE LONGI­
TUDINAL AXIS OF ITS CATHODE TERMINAL. NO PART 
OF THE ANODE TERMINAL WILL FALL OUTSIDE OF A 
O.241"-DIAMETER CIRCLE CONCENTRIC WITH THE 
LONGITUDINAL AXIS OF THE CATHODE TERMINAL. 

92C5- 6791R2 

JULY 3. 1950 TUBE DEPARTMENT CE-6791R2 
IADIO CO'~'''TlON 0' .AMI!IICA, HAIiISON, NEW UtSEY 
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IP42 

AVERAGE ANODE CHARACTERISTICS 

,-I 

t ,,-to t--

APRIL 7, 1950 
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ANODE MICROAMPERE5 

ruBE DEPARTMENT 
RADIO COI.OIATION OF AMEIICA, HAIiISON, NEW JE15EY 

+ •. 

" ~ 

~ 
0< 
N 

o 
110 

o 

92CM-6783R2 
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868 

GAS PHOTOTUBE 
WITH 5-1 RESPONSE 

General: 

Spectral Response ••..• 
Wavelength of Maximum Response. 
Cathode: 

Shape •.•..•••••.• 
Minimum Projected Length' •• 
Minimum Projected Width' •••• 

Direct Interelectrode Capacitance 
Maximum Overa11 Length •...•• 
Max imum Seated Length • . • • . . 
Seated Length to Center of Cathode. 
Maximum Diameter .••...•... 
Bulb •.•.•.•••••..... 
Mount i ng Pos i t ion . • . • . . • . • 
Base •..•••••••..•.•• 

Basing Designation for BOTTOM VIEW. 

Pin 1-No 
Connection 

Pin 2-Anode § 
DIRCCTION· or LIGHT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak ACJ. 
PEAK CATHODE CURRENT ••••• 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENJC. 
AMBIENT TEMPERATURE 
Characteristics: 

Dark Current at 90 Volts. 
Sensitivity: 

At 8000 Angstroms 
Luminous: . 

At 0 Cyc 1 es . . 50 
At 5000 Cycles 
At 10000 Cycles ., 

Gas Ampl ification Factor. 

~1 

8000 ± 1000 Angstroms 

Semi-Cyl indr.ical 
1-1/4" 

5/8" 
3 I'I'f 

4-1/8" 
3-112" 

2-1/8" ± 3/32" 
.1-1/8" 

T~ 

Any 
Dwarf-She 11 Small 4-Pin 

2K 

Pin 3-No 
Connection 

Pi n 4 - Cathode 

100 max. volts 
20 max. I"I"'P 

100 max. I"I"'P/ sq. in. 
5 max. I"I"'P 

100 max. °C 

~ JIJJL 
0.1 I"I"'P 

0.009 I"I"'P/ /Lwatt 

90 145 I"I"'P/ 1 umen 
77 I"I"'P/ 1 umen 
67 I"I"'p/lumen 

8 

On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval of )0 seconds ma)(imum. Average current may 
be doubled when anode-supply voltage is 1 imited to 80 volts. 

+ I nd i cates ,a- 'change. 

AUGUST 15. 1947 TIllE DEPARTMENT DATA 
IADIO COlfOlATION Of AMEIiCA. HAIII$OH, NEW Jflsty 
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~ 
868 

GAS. PHOTOTUBE 

Mlni.u. Circuit Valu •• : 
DC Load Res i stance: 

'ith Aftod.-su;;ll VOltGt. of 80 volts or l.ss: 

{ above 5,.amp •• 0.1.... 
For dc currents below 5,.amp •• No Minimum 
'ith Gftod.-su;;ll voltAt. of 100 volts: 

F { above.3 pamp •• 2.5 •• 
or dc currents below.3 pamp ., 0.1 •• 

OUTLINE DIMENSIONS for Type 868 
are the same as those for Type 1P.37 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng ~1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the beginning of this Section 

AVERAGE ANODE CHARACTERISTICS 
of Type B68 are the same 

as those shown under Type 1P41 

j+ I nd i cates a change. 

AUGUST 15, 1947 1WEDEPAlThIENT 
IMtO COIfIOIATiON Of! MIIIIeA. MAlliSON. N!W "I.,. 

megohm 

megohms 
megohm 

DATA 
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917 

VACUUM PHOTOTUBE 
LOW-LEAKAGE TYPE WITH ANODE-TERMINAL C,>P AND '>1 

Por li~ht-measur!n~ and rela~ applications 

DATA 
General: 

Spect ra 1 Response. • . • . . • 
Wavelength of Maximum Response 

Cathode: 
Shape ...•••..... 
Minimum projected length'. 
Minimum projected width' ...•• 

Direct I ntere 1 ect rode Capac i tance. 
Maximum 0'/8rall Length .• 
Se2ted Length ••.•.•. 

Seated Length to Center' of Cathode 
Maximum DiametAr . 
Mounting Position. 

' ...... S-
8000 ± 1000 angstroms 

.Semicyl indrical 
1-9/16" 

. . 5/8" 

2.2 J.LJ.Lf 
4-7/16" 

3-11116" ± 1/8" 
2-1/8" ± 3/32" 

1-1/8" 
Any 

Weight IApprox.) 1.1 oz-
, . . . . .. . T-i Bulb 

Cap .. 
Base . DNa rf -Shell S",a 11 

. Sma 11 (.JUEC No. Cl-l) -
4-Pi n (JETEC I,,,. A4-26) -

Basing Designation for BOTTOM VIEW ......... lA-

Pi n 1 - No Connec­
t ion 

Pi n 2 - No Connec­
tion 
~ 
~ I 

DIRECTION or LIGHT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE IDC or Peak AC) 
AVERAGE CATHODE-CURRENT DENSITYo 
AVERAGE CATHODE CURRENTo . • . . 

, AMB I ENT TEMPERATURE. . . . • . . 

Characteristics, At 250 Volts on Anode: 

Pi n .3 - No Connec­

t ion 
Pi n 4 - Cathode 

Cap - Anode 

500 max. volts 
30 ma.x. ",amp I sq. in. 
10 mdX. J.L3mp 

100 max. °c 

Nin. Nedtan Max. 

Sensitivity: 

Radiant, at 

-

8000 angstroms 
Luminous" 12 

0.0018 
20 40 

"amp/J.Lwatt _ 

J.LamDil U'!len 
Anode Dark Current 

at 250 C ....• 0.005 

'" On plane perpendic:Jlar to indicated direction cf incident light. 

o AveraoJed over any iflterval of .30 seconds nlaximum. 

J.Lamp 

• For C ond i t ions whe re the 1 i OJ tl t SOu r ce is a t u ngs te n- f i 1 ame n t. 1 amp ope ra ted 
at acolor temperature of 2e"'OoK. A dc anoae supply cf 250 volts. a 1-
megohm load re~istor. and alight input of 0.1 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hay i ng S-I Response 

is shown at front of this Section 

~Jndjcates a change. 

10-56 
TUBE DIVISION 

DATA 



10-56 
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917 

VACUUM PHOTOTUBE 

SMALL CAP 
JETEC N!!CI-I 

PHOTO­
CATHODE 

PHOTO­
CATHODE 

92CS -4359R& 

TUBE DIVISION 
CE-4359R6 

RADIO CORPORATION OF AMUICA.. HARIISON, NEW JERSEY 
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ANODE CHARACTERISTICS " 
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TUBE DIVISION 92CM-4360R2 
RADIO COIPOIATION OF AMUICA, HAlIISON. NfW IHIEY 



.~ 
918 

GAS PBOTOTUBE 
WITH 5-1 RESPONSE 

General: 

Spectral Response ••••• 
Wavelength of Maximum Response. 
Cathode: 

Shape •••••••••••• 
Minimum Projected Length' •• 
Minimum Projected Width' •••• 

Direct Interelectrode Capacitance 
Maximum Overall Length •••••. 
Maximum ~eated Length . . • • ••• 
Seated Length to Center of Cathode. 
Maximum Diameter ••••••••.• 
Bulb •••••••••••••••• 
Mounting Position ••••••••• 
Base ••.••.••.•••••••• 

Basing Designation for BOTTOM VIEW. 

Pin 1-No 
ConnectiC'n 

Pin 2 - Anode § 
DIRECTlON4 or LIGHT 

Maxi.u. Ratings, Absolute VGlues: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT ••.•• 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENTo. 
AMBIENT TEMPERATURE 
Characteristics: 

~ 

Dar~ Current at 90 Volts. 
Sensitivity: 

At 8000 Angstroms 
Lumi nous: 

At 0 Cycles •• 120 
At 5000 Cyc I es. 
At 10000 Cycles •.• 

Gas Amplification Factor. 

• •.•••... 5-1 
8000 ± 1000 Angstroms 

Semi-Cyl indrical 
1-1/4 " 

5/8" 
3 I'I'f 

4-1/8" 
3-1/2" 

2-118" ± 3/32!' 
1-1/8" 

T-8 
. Any 

Dwarf-Shell Small 4-Pin 
2K 

Pin 3-No 
Connect ion 

Pi n 4 - Cathode 

90 max. volts 
20 max. ,.amp 

100 max. ,.amp/sq. in. 
5 max. I'8IIIP 

100 max. °c 

~ /fG:r. 

0.1 ,.amp 

0.015 ,.amp/!,wat t 

150 220 ,.amp/I umen 
120 ,.amp/lumen 
105 ,.amp/lumen 

7.0 

* On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval 0' '0 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 70 volts. 

+1 nd i ca1:es a cnange. 

AUGUST 15. 1947 1WE DEPARTMENT DATA 
RADIO COIPOIATION Of AMlIICA.. HAII1SON. NEW JElHY 

.-

.-
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918 

GAS PHOTOTUBE 

MiniMUM Circuit Valuel: 

DC Load Resi stance: 
With a"ode-su~~ly vol tar" of 70 volts or less: 

F { above 5 I-'3I'IP • •• 0.1 •• 
. or dc currents below 5 I-'3I'IP • " No Minimum 
With a"od.-sup~I'J volhre of 90 volts: 
F d t {above 3 I-'3I'IP •• • 2.5 
or c curren s below 3 I-'3I'IP • •• 0.1 

OUTLINE DIMENSIONS for Type 918 
are the same as those for Type IP37 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng 5-1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the beginning of this Section 

+Indicates 4. change. 

AUGUST 15. 1947 
IAU10 COIIIOIATION Of AMl!IICA. HAI.IION • ...w Jilin' 

megohn 

mego~ 
megOm 

DATA 
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AVERAGE ANODE CHARACTERISTICS 
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919 

VACUUM PHOTOTUBE 
LOW-LEAKAGE TYPE WI TH CATHODE- TERMI NAL CAP AND 

For li~ht-measuring and relaq applications 

The 9'9 IS the same as the 9'7 except for the followin, 
item: 

General: 

Rase •••••.•. Dwarf-Shell Small 4-Pin (JETEC No.A4-26! 
Basicg Designrtt ion for BOTTOM VIEW. . •••• lB 

Pin 1 - No Connec­
tion m 
~ 

Pin 4 - No Connec­
t ion 

Pi n 2 - Anode 
Pin :3 - No Connec­

t i'on 

10-56 

Cap .- Cathode 

t 
DIRECTION or LIGHT 

TUBE DIVISION 
RAOIO CO.PO.ATION Of "M~RlC"'. HA.'_SON, NEW JElSEY 

DATA 



'~ 
920 

GAS PHOTOTUBE 
TWIN TYPE WITH 5-1 RESPONSE 

General: 

Spect ra I Response • • • • • 
Wavelength of Maximum Response. 
Cathodes (Each): 

Shape .••••••••••• 
Minimum Projected Length' •• 
Minimum Projected Width' .•••• 

Direct Interelectrode Capacitances: 
Cathode to Anode. • . 
Cathode to CathodeC • • • • • • • 

Anode to Anode-. • • • • • • • • 
Maximum Overall Length ••••••• 
Maximum Seated Length • • • • • • . 
Seated Length to Center of Cathode. 
Maximum Diameter. 
Bulb •..••.. 
Mounting Position 
Bass ••••••. 

Pi n 1- Cathode. 
Unit No.2 

Pi n 2 - Anode. 
Unit No.2 

BOTTOM VIEW 

~ 
t 

DIRECTION OF LIGHT 

• ••••.••• ~1 
BOOO ± 1000 Angstroms 

Quarter-Cyl i ndri cal 
1-3/16" 

1/4" 

1. 6 I'#-f 
1. B I'#-f 

0.44 I'#-f 
4" 

3--3/B" 
2-1/B" ± 3/32" 

1-3/16" 
• T-9 

• • Any 
Small-Shell Small 4-Pin 

Pi n 3 - Anode. 
Unit No.1 

Pi n 4 - Cathode. 
Unit No.1 

Maximullllatinga, Absolut. Valu.s (Each Unit): 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. 
PEAK CATHODE CURRENT. • • . • 6 max. 
PEAK CATHODE-CURRENT DENSITY. 50 max. 
AVERAGE CATHODE CURRENTo. 2 max. 
AMBI ENT TEMPERATURE. . • • . 100 max. 
Characteristic:.a: 

Nin. ~ hL 

volts 
~p 

~p/sq. in. 
~p 

°C 

Dark Current at 90 Volts. 
Sensitivity: 

0.1,. ~p 

At BOOO Angstroms 
Luminous:" 

At 0 Cycles •. 
At 5000 Cyc I es. 
At 10000 Cycles ••. 

Gas Ampl ification Factor. 

50 

0.010 ~p/l'watt 

100 175 ~p/lumen 

B5 ~p/lumen 

74 ~p/lumen 

9 

* On plane perpendicular to indicated direction of incident light . 

• Each unit. with other unit grounded. 

C Anodes grounded • 

• Cathodes grounded. 

o Averaged over any interval of 30 seconds maximum. Average cUl"rent may 
.. be doubled when anode-supply voltage is limited to 70 ,":,olts . 

•••• ur.d wi' h ,00 lumen. '-Indlcates a chonge. 

AUGUST 15. 1947 lUBE DEPARTMENT DATA 
IAD\O COIIl'OtATION Of AMEIICA; HAlIISON. NEW JEun 



~ 
920 

GAS PHOTOTUBE 

Mlni.~. Circuit Valu •• : 

DC load Resistance: 
ritA Dnod.-.u~~l1 voltD" oj 70 volt. or l ••• : 

.... F d t {above 2 I.an1P • •• O. 1 ••• 
- or c curren s below 2 pamp ••• No Minimum 

ritA Dnod.-.u~~ly voltD" oj 90 volt.: 
. { above 1 ~ . .• 2.5 

.. For dc currents below 1 pamp • •• 0.1 

OUTLINE DIMENSIONS for Type 920 
are the same as those for Type 5584 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

and 
FREQUENCY-RESPONSE 'CHARACTERISTICS 

of Gas Phototubes 
are shown at the beginning of this Section 

+. nd I cates a change. 

AlGJST 15. 1947 

megohm 

megohms 
megohm 

DATA 
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920 

AVERAGE ANODE CHARACTERISTICS 

:;} :;} 
ANODE MICROAMPERES 

SEPT. 19, 1947 TUIE DEPARTMENT 
IADIO COIf'OIAnON OF AMEllCo\. HAlIIION. NEW .IEISIY 

o ., 

o 
1\1 

o 

92CM-4616R3 



.~ 
921 

GAS PHOTOTUBE 
CARTRIDGE TYPE WITH 5-1 RESPONSE 

General: 
Spectral Response •• 
Wavelength of Maximum Response. 

. Cathode: 
Shape ••••••..••.• 
Minimum Projected Length' •• 
Minimum Projected Width' .... 

Direct Interelectrode Capacitance 

. ........ S-1 
8000 ± 1000 Angstroms 

Semi-Cyl i ndri cal 
• • • •• 7/8" 
• • • •• 112" 

Overall Length. . . • • • • • • • 1-21132" 
1. 0 WJ.f 
± 1/16" 
± 1/32" 
± 1116" 

Seated Length • . . • • • • • • • • • •. 1-13/32" 
Length, Cathode Center toplane IJr-A' (See outline) 11/16" 
Maximum Diameter. . ..... . 
Mount i ng Pos it i on .. ..••.•• 
Terminal Caps •• " •••.•.. 

8OTTOM VIEW 

0.890" 
• Any 

See Outl ine 

Rece~sed } Anode 
Terminal 

'EC~55E 

• 
Prot~uding } C th d 
Terminal a 0 e 

RUOING 
DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

MaxlllUIl Ratings. Absolute Y"L .... : 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT. • • •• 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENfO. 
AMBIENT TEMPERATURE ••... 
Characteristics: 

90 max. 
10 max. 

100 max. 
3 max. 

100 max. 

If;". ~ 110.%. 

Dark Current at 90 Volts. 0.1 
Sensitiv.ity: 

At 8000 Angstroms 0.0135 
Lumi nous:· 

At 0 Cycles. 75 135 205 
At 5000 Cycles. 119 
At 10000 Cycles. 108 

Gas Ampl ification Factor. 10 

••. volts 
~ 

~p/sq. in. 

~t 

~p 

~p/!Lwatt 

~p/lumen 

~p/lumen 

~p/lumen 

" On plane perpendicular to indicated direction of incident J ight. 

o .veraged over any interval of ,0 seconds maxim""". Average current lIay 
be doubled wnen anode-sPoIpply voltage Is 1 illited to 70 volts. 

• Measured under conditions specified on sheet ·PHOTOTUBE SENSITIVITY 
and SUSITlYITY MEASUREMENTS·, at the front of this Section . 

.. I nd 1 ca~e~ a chAnge. 

JUNE 15, 1948 1WE DEPARTMENT DATA 
RADIO COtPOIATlOH OP AMlIICA, HAlliSON. NEW JfISlY 

4-



@ 
921 

GAS PHOTOTUBE 

Mlnl.u. Circuit V.lu •• : 
DC Load Resistance: 

'itA onod.-s.~~l, vol to,. oj 70 volts or l.ss: 
F d t {above 3 pamp ••• 0.1 ••• 
or c curren s below 3 ~ ... No Minimum 

'itA onod.-s.~~l, volto,. oj 90 volts: 
F d t {above 2 pamp ••• 2.5 
or c curren s below 2 pamp ••• 0.1 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i n9 5-1 Response 

and 
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 

92CM-4789R4 

JUNE 15. 1948 
1WE DlPAiTMENT 

CE-4789R4 
MIlO COIfOIAflON Of .. IleA. MUllION. NEW JIIUY 
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922 

VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH S-I RESPONSE 

For relay applications 

DATA 
Genera 1 : 

Spect ra 1 Response . . . . . . . 
Wavelength of Maximum Response. 
Cathode: 

Shape . . . . . 
Minimum projected length' 
Minimum projected width'. 

Direct Interelectrode Capacitance 
Over,,]] Lenath ......... . 
Seated Length ......... . 

. .. S-1 
8000 ± 1000 angstroms 

Semi cy 1 i ndri cal 
5/8" 
1/2" 

!L!Lf 
1-21/32" + 1/32" - 1/16" 

1-13/32" ± 1/32" 
Length from Center of Useful Cathode Area 

to Plane A-A' (See D,mensional OuthneJ 
Maximum Diameter. 

11/16" ± 1/16" 
0.890" 
.. Any 
0.4 oz -

Mour.t ing Posit ion 
Weight (Approx.). 
Terminals: 

Recessed cap. . 
Prot rud i ng cap. 

Basing Desiqnation. 

Recessed} A d 
Cap no e 

PROTRUDINCi 

DIRECTION OF LIGHT; 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak ACl. 
AVERAGE CATHODE-CURRENT DENSITYo. 
AVERAGE CATHODE CURRENTo ... 
AMBIENT TEMPERATURE 

Characteristics, At 250 Volts on Anode: 

.JETEC No.Jl-23 

. JETEC No. J 1-24 

. .... ' . 2AQ-

Prot rud i "~ } C t h d 
Cap a ° e 

500 max. 
30 max. 

5 max. 
100 max. 

volts 
!Lamp/sq. in. -

!Lamp 
°c 

Hin. Median Max. 

Sensitivity: 
Radiant, at 

8000 a~gst roms. 
Luminous .... 10 

0.0018 
20 40 

!Lamp/!Lwat t -
!Lamp 11 umen 

Anode Dark Current 
at 25°C . . . . . 0.005 !Lam 

'* On plane perpendicular to indicated direction of incident light. 

~ Averaged over any interval of 30 seconds maximum. 

~~~/~~d ~ t ~~~~rw~~~~e ~~~u ~~g ~~ ~~~~<o~. is Aa d~ u~~~~~n~~~1~~e~~ 1~~~vgf~~, 
a i-megohm load resistor. and a light input of 0.1 lumen are used. 

-':.Indicates a change. 

10--56 
TUBE DIVISION 

DATA 
~AOIO CORPORATION OF "'MERICA. HARRISON. NEW JERSlV 
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922 

VACUUM PHOTOTUBE 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-I Response 

is shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
for Type 922 are the same as those shown for Type 917 

lC>-56 

A-A =PLANE PERPENDICULAR 
TO AXIS OF TUBE 

92CM-4818R5 

TUBE DIVISION 
~ADIO CQRPORIITION OF AMUI(A.. H"UI~ON. NEW JERSeY 

DATA 
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923 

GAS PHOTOTUBE 
WITH 5-1 RESPONSE 

DATA 

IIneral: 4-

Spectral Response •••••••• 
Wavelength of Maximum Response. • 
Cathode: 

Shape ••••••••••••••••• ~semi- lind ical 
Mi n imum Projected length" • • • • • •• ••• 116 
Minimum Projected Width". • • • • • • •• .~.. SIB' 

Direct Interelectrode Capacitance .~. ••• 2 ~ 
Maximum Overall length. • • • • • • • •• •••• 3-9/16 
Maximum Seated length. • • • • • •• ••• 2-15/16' 

""'!'" ",,,th ,o;~,hod'. . . .. 1-31 , •• '"'' Maximum Diameter. ••••••••• • •• • 1-3116 
Bulb ••••••• " ••••••• • •••••••• T-
Mounting Positio •• •• ~. .., ••••• An 
Base. • • • • • '" •• , ll-Shell Small 4-Pi 

Basing Designation for OM IE. •• •••••• 2 

Pin I-No 'n 3-No 

"Indicates a ch~nge. 

AUGUST 15. 1947 1WE DEPAITMENT 
IADIO COIJOIAtlON Of AMI.IeA. MUIISON. NEW JlISFt 

Connection 
Cathode 

DATA 
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923 

GAS PHOTOTUBE 

SMALL-SHELL 
SMALL 4-PIN 

BASE 

CATHODE 

BOTTOM VIEW 

12CM-4788R3 

AUGUST 15. 1947 MEDIPAININT 
WIG COIPOIA'hON Of AMIIICA. MIllION. NIW III1ft' 

CE-4788R3 
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924 

GAS PHOTOTUBE 
END TYPE 

RED--INFRARED SENSITIVE 

The 924 is the same electrically as the 1P41 wi~h the excep­
tion of its interelectrode capacitance. Mechanically, the 
924 and 1P41 differ as to base, base connect ions, and overall 
length. 

Direct Interelectrode Capacitance. 
Overall Length • • • • • • 
Base .••••.••••. 

JUNE 20, 1946 TUBE DIVISION 
RADIO CORPORATION Of AMEiICA, HARRISON, NEW JElSf.Y 

DATA 
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925 

VACUUM PHOTOTUBE 
SHORT TYPE WITH 5-1 RESPONSE 

lenera' : 
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 •••••••••••••••• 

• •••••••• 5-1 
8000 ± 1000 Angstroms 

Semi-Cyl indrical 
13/16" 

• 518" 
1.6 pp.f 
2-5/8" 

• •• 2-1/16" 
1-9/32" ± ')/')2" 
• •• 1-9/32" 

I--

Mounting Position •••••••••.•••••• 
. B.ase. • • • • • • • • • • ., I ntermed i ate-Shell 

T-9 
Any 

Octal 5-Pin 
• 3J Basing Designation for BOTTOM VIEW. • •••• 

Pin 1-No 
Connection 

Pin 2-No 
Connection ~ 
~ 

Maxi.u. Ratings, AbsoLute VaLues: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT ••..• 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENTo. 
AMBIENT TEMPERATURE. 

Pin 4-Anode 
Pin 6-No 

Connection 
Pi n 8 - Cathode 

250 max. 
15 max. 

100 max. 
5 max. 

100 max. 

volts 
I"I/I1P 

I'B"'P/sq. in. 
• J'2IIIp 

°c 
Characteri.tics: 4-

Dark Current at 250 Volts 
Sensitivity: 

0.0125 ~p 

At 8000 Angstroms ••• 
Luminous •••••••• 10 

0.0015 
20 

~p/!'Watt 

40 I'B"'pllumen 

. * On plane perpendicular to iQdicated direction of incident light. 

a Averaged over any interval of ,0 seconds maximum. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng 5-1 Response 

is shown at the beginning of this Section 

.Indicates • change. 

AUGUST 15, 1947 1WE DEP .... TMENT 
DOlO COIPOIAtlON Of AMlIICA, tIAIltSON. MW _IRY 

DATA 



~ 
925 

VACUUMPHOTOTUBE 

INTERMEOIAT[­
SHELL OCTAL 
~PIN BASE 

2~~' 
MAX. 

19t32 25~ 

,~~~J 
~"'"'" 

BOTTOM VIEW 

92CM -6054R2 

AUGUST 15 1947 T1JIIE DEPAltTMiHT J'ISI\' • ""0 COI""'''ON 01' _I1CA. "'"ION. _ 

..... 

CE-6054R2 



~ 
925 

AVERAGE ANODE CHARACTERISTICS 

JULY 31,Ht47 

ANODE MICROAMPERES 

TUBE DEPARTMENT 
IADIO COII'OIATION Of' AMIIICA. HAIIISON. NEW JBSIY 

N 

92CM-6208RI 

o 



~ 
926 

VACUUM PHOTOTUBE 
CARTRIDGE TYPE WiTH 5--3 RESPONSE 

Genera I: 

Spectral Response • • 
Wavelength of Maximum Response. 
Cathode: 

•••.•••.. 5-:3 
4200 ± 1000 Angstroms 

Shape. • • • • • • • • • • • Semi-Cyl indrical 
Minimum Projected Length· • • • • • •• 7/8" 
Minimum Projected Width·. • • • • • • •• 1/2" 

Di rect I nterel ect rode Capac i tance • • • •• 1 /ljJ-f 
~veral1 Length. • • • • • • • • • 1-21/:32" ± 1116" 
Seated Length • • • • • • • • • • • • • •• 1-1:3/:32" ± 11:32" 
Length. Cathode Center to planeA-A' (see outline) 11/16" ± 1/16" 
Maximum Diameter. • • • • • • • 0.890" 
Mounting Position. • . • • • • • • • • •• • Any 
Terminal Caps. • • • • • • • • • • • • • • See Outl ine 

BonOM VIEW 

•• c(D. ••• O protruding} 

Terminal Cathode 

PROTRUDING 

Recessed } 
Termi nal Anode 

DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

MaxiauM Ratings, AbsoLute VQ!ues: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT. • • • . 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENTo. 
AMBIENT TEMPERATURE ••••• 

~haracteristics: 

Dark Cu rrent at 250 Volts 
Sensitivity: 

At 4200 Angstroms. 
Lumi nous" . 

lfi 11. 

4 

Av. 

500 max. 
15 max. 

100 max. 
5 max. 

100 max. 

}tQ". 

0.005 

0.0016 
6.5 15 

••• volts 

!'<I"'P 
!'<I"'pl sq. in. 

!'<I"'P 
°c 

!'<I"'P 

!'<I"'P I ILwatt 
~mpl lumen __ 

• On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval of )0 seconds maximum • 

... Measured under conditions specified on Sheet ·PHOTOTUB£ SENSITIVITY 
and SENSITIVITY MEASUREMENTS· at the front of this Section. 

OUTLINE DIMENSIONS for Type 926 
are the same as those for Type 921 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng 5-:3 Response 

is shown at the front of this Section 

:+ I nd I cates a Change. 

JUNE 15. 1948 TUllE DEPARTMENT 
RADIO COIPOlATIOH or AMfIiCA. HAIIISON. NeW JEIsn 

DATA 



@ 
926 

AVERAGE ANODE CHARACTERISTICS 

AUG.4,1947 

ANODE MICROAMPERES 

TUIII DEPARTMENT 
IADIO COI~TION OF ofoMEIl~. HAnlSON, NEW JEISft' 

92CM - 6209RI 



~ 
927 

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 Overall Length ...... . 
Maximum Seated Length . • . . . . • 
Seated Length to Center of Cathode. 
Maximum Diameter. 
Bul b •..•... 
Mounting Position 
Base .•..... 

5-1 
BODO ± 1000 angstroms 

Semi-Cyl i ndri cal 
11/16" 
7/16" 
2 wf 

2-13132" +-

1-15/16" +-

1-114" ± 3/32" 
0.669" .... 

T-5-1/4 <c­

Any 
Small-Shell Peewee 3-Pin 

Basing Designation for BOTTOM VIEW. . . . . .• 2F 

Pin l-No 
Connection 

DIReCTION Of' I.IGtiT 

~ 
Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT. 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENTo. 
AMBIENT TEMPERATURE 

Characteristics: 
ltfin. 

DC Dark Current-. 
Sensitivity: 

Pi n 2 - Anode 
Pi n 3 - Cathode 

90 max. volts 
6 max. fJ-Mlp 

100 max. fJ-Mlpl sq. in. 
2 max. !Lamp 

100 max. °c 

~ ,Vax. 

0.1 fJ-Mlp 

At BOOO angstroms 0.0125 ~mp/!Lwatt 

Lumi nous: 
At 0 cps. 75 125 lB5 ~mp/lumen 

At SOOO cps . 110 ~mp/lumen 

At 10000 cps. 100 fJ-Mlp 11 umen 
Gas Ainpl ification Factor. 10 

• On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval of .30 seconds max imum. Average current may 
be doubled when anode-supply voltage is 1 imited to 70 volts . 

• At 25DC and 90 vol ts. 

<4i- Indicates a Change. 

SEPT. 1, 1950 n. D£l'ARTMENT DATA 
lAOlO COIPOlo\TlON Of AMI"CA, HAlllSOH, NEW JElSEY 



~ 
927 

GAS PHOTOTUBE 

Mini.u. Circuit Valu •• : 
DC Load Resistance: 

lIith gnod,-sufJfJly vol he' oj 70 volts or l.ss: 

{ above 2!'8J11p • •• 0.1 •• 
For dc currents below 2!'8J11P ••• No Minimum 
lIith gnod,-sufJfJly vol he' oj 90 volts: 

{ above 1.0!'8J11P •• 2.5 
For dc currents below 1 •• 0!'8J11P •• 0.1 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng 5-1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

2 

.~CATHOOE 

I 3 

BOTTOM VIEW 

megohm 

megohms 
megohm 

92CM-8053R4 

-+ I ndi cates a Change. 

SEPT. 1, 1950 TUIII DlPARTMENT DATA 
IADIO COIPOIATION 0' AMEIICA, HAIIISON. NIW JEISIY 



~ 
927 

AVERAGE ANODE CHARACTERISTICS 

APRIL 5,1950 

ANODE MICROAMPERES 

TUBE DEPARTMENT 
RADIO COlrolATION OF AMEllCA, HARRISON, NEW JERSEY 

92CM-6258R2 

o ., 



~ 
928 

GAS PHOTOTUBE 
NON-DIRECTIONAL TYPE WITH S- I RESPONSE 

General: 

Spectral Response . • • • . 
Wavelength of Maximum Response. 
Cathode: 

Shape .•.....•.••• 
Mi n imum Lengt~. • • • . • • • 
Minimum Diameter •••••.•• 

Direct Interelectrode Capacitance 
Maximum Overal I Length •..••• 
Maximum Seated Length . . • • . . • 
Seated Length to Center of Cathode. 
Maximum Diameter •••.•••••• 
Bulb •••.••.••••.•••• 
Mount i ng Pos i t i on • • • . • • • • • 
Base ••.•.•.•...•..•• 

. ........ 5-1 
8000 ± 1000 Angstroms 

Cyl indrical Mesh 
13/16" 

518" 
3 I'/Lf 

3-9/16" 
2-15/16" 

1-31/32" ± 3/32" 
1-3/16" 

Basing Designation for 80TTOM VIEW. 

• T-9 
Any 

Small-Shell Small 4-Pin 
• 2K1 

Pin l-No 
Connection 

Pi n 2 -Anode ~ ~ 
Maximum Ratings, AbsoLute VaLues: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT ..••• 
PEAK CATHODE-CURRENT DENS ITY • 
AVERAGE CATHODE CURRENro. 
AMBIENT TEMPERATURE ..... 
Characteristics: 

Nin. 

Dark Current at 90 Volts. 
Sens i t iv i ty: 

At 8000 Angstroms 
Luminous: 

At 0 Cycles •. 40 
At 5000 Cycles. 
At 10000 Cycles ••. 

Gas Amplification Factor. 

Pin 3-No 
Connection 

Pi n 4 - Cathode 

90 max. volts 
10 max. pamp 

100 max. pampl sq. in. 
3 max. pamp 

100 max. °C 

~ Nax:. 

0.1 pamp 

0.0065 pampl /Lwat t 

65 100 pampl 1 umen 
56 pamp/l umen 
50 pamp 11 umen 

10 

o Averaged over any interval of '0 seconds maximum. Average current may 
be daubl ed when anode-suppl Y yol tage is 1 imi ted to 70 vol ts. 

~Indicates a change. 

AUGUST 15. 1947 TUIE DEPARTMENT DATA 
IADIO COIPOIATION 0' AMllleA, ~I.ISON. NEW JEllEY 

+ 

~ 



~ 
928 

GAS PBOTOTUBE 

Mlnl.v. Circuit Valu •• : 
DC Load Res i stance: 

ritA gftod.-.u~~/, ~0It4t. of 70 ~o/ts or I.ss: 

F I above :3 I£8IIIP • •• 0.1 • 
or dc currents l below :3 -~P ••• No Minimum 

ritA 4ftod.-su~~/, ~0/t4t. of 90 ~olts: 

F { above 2 J'8I1lP ••• 2. 5 
or dc currents below 2!'81"P • • • 0.1 

SPECTRAL-SENSITiVITY CHARACTERISTIC 
of Phototube hav i ng ~1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the beginning of this Section 

I ndicates a change. 

AUGUST 15, 1947 

~
I CATHODE 

0"' 
- -

'Q,-.JJ' 
3 2 

BOTTOM VIEW 

92CM-6111R2 

TIllE DEPARTMENT 
RADIO COIPOIATION 01 AMEriCA, HAlI,SON. NEW JEISEY 

DATA 



~ 
928 

AVERAGE ANODE CHARACTERISTICS 

JAN. 16,1940 

'" 
ANODE MICROAMPERES 

TUIE DEPARTMENT 
IADIO COII'OIATION Of AMEileA, HAhlSON. NEW JRRY 

1\1 

92CM-6117 

Lo.I 
o 
o 
z 

0« 
.0 

o 



~ 
929 

VACUUMPHOTOTUBE 
WITH 5-4 RESPONSE 

General: 

Spectral Response. • • • • 
Wavelength of Maximum Response. 
Cathode: 

Shape .•••.•••.••• 
Minimum Projected Length' •• 
Minimum Projected Width' •• ' •• 

Direct Interelectrode Capacitance 
Maximum Overall Length ••.••• 
Max i mum Seated Leng t h • . • • • • • 
Seated Length to Center of Cathode. 
Maximum Diameter ••....• 
Bulb •••.••••••.••••• 

• •••••••• $-4 
4000 ± 500 Angstroms .. 

Semi-Cyl i ndrical 
13/16" 

• 518" 
2.6 ~f 
3-1/16" 

2-112" 
1-5/8" ± 3/32'~ ~ 

1-9/32" 

Mount i ng Pos it i on • . . • • • • . • • • • . • 
Base. • . • . . . • • . . .• I ntermed i ate-She 11 

• T-9 
Any 

Octal 5-Pin 
.3J Basing Designation for BOTTOM VIEW. • ••.• 

Pin 1-No 
Connection 

Pin 2-No 
Connection 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT. . . . • 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENTo. 
AMBIENT TEMPERATURE •.••• 
Characteristics: 

Dark Current at 250 Volts 
Sensitivity: 

At 4000 Angstroms .•• 
Lumi nous. . • . . . . . 25 

Pi n 4 -Anode 
Pin 6-No 

Connection 
Pi n 8 - Cathode 

250 max. 
20 max. 

100 max. 
5 max. 

75 max. 

volts 
~p 

~p/sq. in. 
~p 

°C 

0.0125. p.amp 

0.042 
45 

~p/l'Watt 

70 iJ-MIp II umen 

OUTLINE DIMENSIONS for Type 929 
are the same as those for Type 5581 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having 5-4 Response 

is shown at the beginning of this Section 

+1 nd i cates a change. 

AUGUST 15, 1947 1UIE ev .... TMENT 
I"'DIO COIf'OIATION Of AMlIICA. MAllISON, ..w JEon 

DATA 



@ 
929 

AVERAGE ANODE CHARACTERISTICS 

'" N 
ANODE; MICROAMPERES 

AUG. 4,1947 1UK DEPARTMENT 
IADIO COII'OIATfON op .waICA. HAIlIION. NeW JEISE'f' 

o 

w 
a 
o 
z 
c 

92CM- 6151RI 
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930 

GAS PHOTOTUBE 
WI TH s.- I RESPONSE 

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 Lengtn to Center of Cathode. 
Maximum Diameter. 
Bulb ....•..•••..•••• 

. ........ S-1 
8000 ± 1000 Angstroms~ 

Serni-Cyl indrjcal 
13/16" 

• 518" 
2.4 I'/'f j. 
.}-1/16" 

2-1/2" 
1-5/8" ± 3/32" 

1-9/32" 
T-9 
Any 

Octal 5-Pin 
. 3J l 

Mount i ng Pos it i on . . . . . • • . • • . • . . 
Base. • . • . . • . . • . .. I ntermed i ate-She 11 

Basing Designation for BOTTOM VIEW. • •••• 

Pin I-No 
Connection 

Pin 2-No 
Connection 

lj]
DI.ECT~ONI OF LIO:T 

2 • 

I 6 

Maximum Ratings. Absolute Values:. 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
PEAK CATHODE CURRENT. • • • • 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRE~ro. 
AMBIENT TEMPERATURE 
Characteristics: 

Dark Current at 90 Volts 
Sens i ti v i ty: 

At BOOO Angstroms 
Lumi nous: 

At 0 Cycles. . 75 
At 5000 Cycles 
At 10000 Cycles . 

Gas Ampl ification Factor . 

Pi n 4 - Anode 
Pin 6-No 

Connect ion 
Pi n 8 - Cathode 

90 max. • volts 
10 max. . • . !'8"IP ~ 

100 max. !'8"IPI sq. in. 
3 max. !'8"Ip~ 

100 max. °C 

~ Na%. 

0.1 !'8"IP 

0.01.35 !'8"Ip/!'watt 

1.35 205 J'8mp/l umen ~ 
111 !'8"IP 11 umen 
101 !'8"IP 11 umen 

10 

• On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval of '0 seconds maximum. Average current may 
be doubled wl'len anode-supply voltage is limited to 70 volts • 

... 1 ndi~ates a change. 

AUGUST 15. 1947 1\IIE DlPARTMEHT DATA 
IADIO COIPOlATIOH OF AMI'ICA, HAIIISON. NEW JEISE' 
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930 

GAS PHOTOTUBE 

Mini.u. Circuit Values: 

DC load Resistance: 
'ith 4ftod.-.u~~I~ volt4" of 70· volt. or I ••• : 

{ above 3 ~ . .. 0.1 • 
For dc currents below 3 pamp •••. No Minimum 
'ith 4ftod.-.u~~I~ volt4" of 90 volt.: 

{ above 2 pamp • •• 2.5 
For dc currents below 2 pamp • .• 1 

OUTLINE DIMENSIONS for Type 930 
are the same as those for Type 5581 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng 5-1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the beginning of this Section 

"Indicates a Change. 

AUGUST 15. 1947 TU8E DEPARTMENT 
IADIO COIPOlATlON 011 AMEIICA, HAlllSON, NEW JElSEY 

megohm 

megohms 
megohm 

DATA 



~ 
930 

AVERAGE ANODE CHARACTERISTICS 

... CD N o 

ANODE MIC"OAMPiRES 

AUG.4,nt47 
______ ----"'IAD"""O"-'<COIPCMATION OF AMEIICA. HAlIISON, NIW .IE..., 

.,. DEPARTMENT 8.CM - "eOaN 



~ 
931-A 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH 5-4 RESPONSE 

DATA 
General: 

Spect ral Response. • • • ••• 
Wavelength of Maximum Response 
Cathode: 

Minimum projected length" •• 
Minimum projected width" •••• 

• • • • • • •• S-4 
4000 ± 500 angstroms 

15/16" 
5116" 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.9 ••••• 
Anode to all other electrodes. 

Maximum Overall Length ••••• 
Maximum Seated Length •••••• 
Length from Base Seat to Center 

of Useful Cathode Area 
Maximum Di ameter •••••••• 
Mounting Position •••••••• 
Weight (Approx.) •••••••• 

4.4 
6 

J.IIJ.f 
IJ#.f 

3--11/16" 
3--118" 

1-15/16" ± 3/32" 
1-5/16" 

• • • • •• Any 
• • • • • 1.6 OZ 

Bul b ••••••••••••••••••• • • • • • •• T-9 
Base ••••• Small-ShelI Submagnal ii-Pin (JETEC No. Bl1-88), 

Non-hyg roscop i c 
Basing Designation for BOTTOM VIEW. • • • • •• 11K 

Pin 7 - Dynode No.7 
Pin 8 - Dynode No.8 
Pin 9 - Dynode No.9 

Pi n 1 - Dynode No.1 
Pi n 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 

• Pinl0-Anode 
Pin 11 - Cathode 

DIRECTIOJ '" LIGHT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
SUPPLY VOLTAGE BETWEEN DYNOD~ No.9 

AND ANODE (DC or Peak AC) ••••• 
AVERAGE ANODE CURRENT- • • • • • • • 
AMBI ENT TEMPERATURE. • • • • • • • • 

1250 max. volts 

250 max. volts 
1 max. ma 

75 max. °c 
Characteristic Range Values for Equipment Design: 

Under conditions with supply voltage (EI across voltage 

divider providing 1/10 of E between cathode and dynode 

No. Ii 1/10 of E for each succeeding dynode stage; and 1/10 

of E between dynode No.9 and anode 

With E = 1000 voLts (except as noted) 

Ifin. Ifedian Ifax. 

Sensitivity: 
Radiant, at 4000 

angstroms 24000 ~p/~watt 

* On plane perpendicular to the indicated direction of incident light • 
• Averaged over an)' interval of ,0 seconds maximum • 

. ~ Indicates a Change. 

SEPT. 1, 1955 
TIllE DIVISION 

DATA 1 
IADIO COlPOtATION OF AMEIICA. HAI.I5OM, NEW JlnEY 



~ 
931-A 

MtJL TIPLIER PHOTOTUBE 

Nin. 

Cathode radiant, at 
4000 an~st roms. 

Lumi nous: 
At 0 cps. 4.5 
At 100 Mc • 

Cathode luminous· 
Current Amplification 
Equivalent Anode-Dark-

Current Input.· 
Equivalent Noise 

Input •• 

With E = 750 volts (excePt as 

Sensitivity: 
Radiant, at 4000 

angstroms 
Cathode radiant, at 

4000 angst roms. 
Lumi nous:' 

At 0 cps •••• 
Cathode luminous· 

Current Ampl ification 

Nin. 

Nedian 

0.03 

24 
23 
30 

800,000 

9.5 x 10-13 

noted) 

Median 

3300 

0.03 

3.3 
30 

110,000 

IIax. 

300 

2.5 x 10-9 

Nax. 

JJE.mp//Lwatt 

amp/lumen 
amp/lumen 

JjE.mp/lumen 

lumen 

lumen 

amp/l umen 
JjE.mp/lumen 

,. f~~ ~~n~i~~f·~~ ~~:~:r~~~!g~~ ~~~~g:.js: i~~~~tT~;~~l~fe~~ ~T~~o~E~~~~ 
is used. The load resistor has a value of 0.01 megohm. 

~ For conditions the same as shown under (.) except that the value of 

~{yh~t~~~X e{ :c~i-~~e~ U~~~n:~~e~O~o~~i~:r a~: :~~~!~d between cathOde and 

~ 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 emi ssion ana 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 vol ts is recommended. 

1* under the following conditions: Supply voltage (El is 1000 volts, 
external shield operated at -1000 volts with respect to anode, 2SoC 
tube temperature, ac-ampl ifier bandwidth of 1 cycle per second. tungsten 
1 ight source at color temperature of 28700K interrupted at a low audio 

!~:\Uheen~~ ltu~ p ~~~~;:. i ~~~ d~~~. r:~ ~ ~~~ o~f PtUh~S~~ 1 :! ty~n:~~~f ~~t~~:n .~;t~ 
period. The output current is measured through a filter Which passes 
only the fundamental frequency of the pulses. 

OPERATING CONSIDERATIONS 

The operat.nf stabil.ty of the 931-A is dependent on the 
magnitude of the anode current and its durat ion. 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 periodof idleness, the 931-A usually 

recovers a substant ial percentage of such loss in sen.­

sitivity. 

SEPT. 1, 1955 
TIllE DIVISION 

DATA 1 

IADIO COIPotATION O. AMfilCA, HAIIISON, NEW JElSEY 



~ 
931-A 

MULTIPLIER PHOTOTUBE 

The use of an ~verage anode current well below the maximum 

rated va I ue of 1.0 mil I i ampe re is recommended when stab i 1-

ity of operation is important. When maximum stabil ity 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 andlor magnetic shielding of the 931-A may 

be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having 5-4 Response 

is shown at the front of this Section 

SMALL-SHELL I I~,," 31~; 

SUBMAGNAL \'"~~~_~_r_~ ''''j "[' II-PIN BASE 
.JETEC N" BII-88 

J ,~,".,. t 
DIRECTION @JPIN N!1 
Of LIGHT . 

o'~; 0 CATHODE 

. .. 
o 0 

o 0 
92CM-6264R3 , 

BOTTOM VIEW 

t OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY DIRECTION 
FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 
THE BASE. 

SEPT. 1, 1955 
TUBE DIVISION DATA 2 

104.010 COItI'OIATION OF AMEIlCA, MAlliSON, NEW JElSEY 
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AVERAGE ANODE CHARACTERISTICS 

VOLT/STAGE =100 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT 
LAMP OPERATED AT A COLOR TEMPERA­
TURE OF 2870o K. 

JULY 8,19$$ 

&() 

II 

...J 

ANODE MILLIAMPERES 

TUIE DIVISION 
IAlNO COIf'OIAnON OP AMaICA. H"UISON, NEW JRSIY 

o 

92CM-6268R5 

o 
on 
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931-A 
AVERAGE 

~ , ~ 
CHARACTERISTICS 

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING 
VIO OF E BETWEEN CATHODE AND DYNODE NOli; VIO OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND VIO OF E 

BETWEEN DYNODE N"9 AND ANODE 

';IIIIIII;l 

0.01 1/ I 1000 
o 250 500 750 1000 

SUPPLY VOLTS (E) 
1250 

JULY 8, 1955 TUIE DIVISION 
IADIO COIfOIATION Of AMIIIICA. MaulON. NIW JlIIH'I' 

92CL-b459R3 



SEPT. 1. 1955 

~ 
931-A 

CHARACTERISTIC CURVES 

EQUIVALENT - NOISE - INPUT 
CHARACTERISTIC 

100 YOLTS PER STAGE 
BANDWIDTH' I CPS = ~ 
LIGHT SOURCE: TUNGSTEN. AT 
2870° K INTERRUPTED AT 90 CPS 
TO PRODUCE PULSES ALTERNAT-
ING BETWEEN ZERO AND FLUX 

~ 

~ \II\LUE SHOWN FDR ANY GJVEN 
1=:10 TUBE TEMPERATUR~ON PERIOD:::; 

OF PULSE EQUAL TO FF~RIOD 

-/2 

RMS SIGNAL CURRENT=RMS 
NOISE CURRENT. 

EXTERNAL SHIELD VOLTS 
RELATIVE TO ANOOE 
YOLTS=- 1000 

V 

1/ 

10 - - - - + 200 150 100 50 0 50 
TUBE TEMPERATURE- DEGREES CENTIGRADE 

92CS - 7505TI 

EF'F'ECT OF' MAGNETIC F'IELD 
ON ANODE CURRENT 

I­
Z 

100 

:;! 80 
a:: 

a 
.. 60 
Q 

o 
Z 

.. 40 .. 
> 
;: 
:5 20 .. 
a:: 

o 

MAGNETIC FIELD IS ALONG 
TUBE AXIS 

POSITIVE VALUES ARE FOR 
LINES OF FORCE TOWARD 
BASE 

" 

/ 
1\ 

I 1\ 
II \ 

) 
II 

J \ 

; :\ 
- --60 40 20 0 20 

MAGNETIC FIELD 
INTENSITY-GAUSSES 

92CS-7664T I 

TUBE DIVISION 
IADIO COlPORATION OF AMElICA, HAIIISON, NEW JElSEY 

-15 

CE-7505T1 
-7664T1 
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VARIATION IN SENSITIVITY OF ~ 

~ 
93 I-A 

PHOTOCATHODE ALONG ITS LENGTH 
_ H:tt!-: H-'-'--H . I '-<++.-• • <..t. •• -1+1+. '-'-'-'+I-H­

- SPOT SIZE: I MM APPROX. 

VARIATIONS CAUSED BY INTERCEPTION 
OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN 
IGNORED ~~ 

o 5 10 15 20 25 30 
DISTANCE ALONG CATHODE 

FROM END OF CATHODE NEARER BASE-MILLIMETERS 
MAR.18.1954 TUBE DIVISION 92CM-7663RI 

RADIO COIPOIATION Of AMEIICA. HAlIISON. NEW JOSEY 
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VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 

SPOT SIZE: I MM APPROX. 
GRILL TOWARD OBSERVER," BASE DOWN 
CATHODE WIDTH PROJECTED NORMAL 

TO PLANE Of GRILL 
VARIATIONS CAUSED BY INTERCEPTION 

OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN 

~~~RED '.'~.q:.t'l:j:.j:'r; L+l-tttttl+ 'I"" 

+++ 
" ":~+:;8j-1 

tfttf1:fR- ,!~.l " ~ 

:m :r "ttt~ " 

:$ ,tt! 

024 & 8 ~ ~ 

DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT-MILLIMETERS 

., 

MAR.III.IQS4 TUIE DIVISION 92CM-7&&7RI 
tAlHO COIPOIATION Of AMEIIeA. HAlllIION, NEW JEUft' 
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VACUUM PHOTOTUBE 
WITH 5-4 RESPONSE 

DATA 
General: 

Spect ra 1 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. 
Bul b .•••... 
Mounting Position 

. .•.....• S-4 
4000 ± 500 angstroms 

Semi-Cyl indrical 
11/16" 
7/16" 

1.5 !J1.Lf 
2-13/32" ..... 
1-15/16" ..... 

1-1/4" ± 3/32" 
. . . • 0.669""­
• ... T-5-1/4 <'-

• •...• Any 
Base .••••.. . . Small-Shell Peewee 3-P i n 

Basing Designation for BOnOM VIEW. . • • • .. 2Ft 
DIRECTION 
OF LIGHT 

Pi n 1- No 
Connection 

~ 
Pin 2-Anode 
Pi n 3 - Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 250 max. • volts 
PEAK CATHODE CURRENT. 12 max. fLi'"'p 
PEAK CATHODE-CURRENT DENSITY. 100 max. fLi'"'p/ sq. in. 
AVERAGE CATHODE CURRENT-. 4 max. fLi'"'p 
AMBIENT TEMPERATURE 75 max. °c 
Characteristics: 

lIin_ Av. Nax. 

DC Dark Currento. 0.005 fLi'"'p 
Sensitivity: 

At 4000 angst roms 0.028 fLi'"'p/l"watt 
Lumi nous. 15 30 70 fLi'"'p/l umen 

• On plane perpendicular to indicated direction of incident light . 

• A .... eraged over any interval 01 )0 seconds maximum. 

o At 2SoC and 250 vol ts. 

OUTLINE DIMENSIONS for Type 934 
are the same as those for Type 927 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng S - 4 Response 

is shown at the front of this Section 

-E- Indicates a Change. 

SEPT. 1, 1950 TUBE DEPARTMENT DATA 
IADIO COtPOIATION Of AMEIICA, HAIRISON, NEW JUSEY 



934 

AVERAGE ANODE CHARACTERISTICS 

+ 

-f 
+ 

-I-; 

~ ~ N 

ANODE MICROAMPERES 

OC1.16,1944 TUBE DEPARTMENT 
aADIO COlrolATION 0' AMI.'CA, HAI.,SON. NEW JEISIY 

.•• ··r 

o 
o 
N 

In 
O~ 
III oJ 
-0 

8 

o 
III 

o 

> 
11.1 
o 
o 
z 
« 

92CM-6479 
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VACUUM PHOTOTUBE 
WI TH &-5 RESPONSE 

DATA 

Genera 1: 

Spectral Response .•••... 
Wavelength of Maximum Response. 
Cathode: 

Shape ..•.•..•••.. 
Minimum Projected Length' .. 
Minimum Projected Width' .... 

Direct I nterel ect rode Capacitance 
Overall Length .••••••.•. 
Seated Length . • • • • . • . • • 
Seated Length to Center of Cathode 
Maximum Diameter. 
Bul b •.•.... 
Mounting Position 

. .•••.••• ~S 
3400 ± SOO Angstroms 

Semi-Cyl indrical 
1-S/16" 

• • . •• 5/S" 
0.6 I'I-'f 

4-1/S" ± 1/S" 
'}-9/16" ± 1/S" 

2" ± 1/16" 
• . • . 1-9/32" 
· .•.•. T-9 

. •...•. Any 
Cap . 
Base. 

•... Skirted Miniature 
•• Intermediate-Shell Octal 5-Pin 

BOnOM VIEW 

Pin l-No 
Connection 

Pin 2-No 
Connection 

Pin 4 -No 
Connection 

DIRECTION OF 
'NCI DENT RAOI AIION 

l~ 
~ 

Maximum Ratings. AbsoLute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT. • . • . 
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENTo. 
AMBIENT TEMPERATURE •.... 

Characteristics: 

Pin 6-No 
Connection 

Pin S-Cathode 

Cap - Anode 

2S0 max. 
30 max. 

100 max. 
10 max. 
75 max. 

... vol t 
J'3ffip 

J'3ffipl sq. in. 

~~ 

~ Av. Nax. 

Dark Current ~t 250 Volts 
Sensitivity: 

0.0005 J'3ffi~ 

At 3400 Angst roms . . 
Luminous· ..... . is 

0.032 
35 

J'3ffip//"wat t ...... 
70 J'3ffip/lumen ...... 

• On plane perpendicular to indicated direction of incident radiation. 

~ Averaged over any i nter ... al of :;0 seconds maximum. 

Measuredunderconditions specifiedon sheet ·PHOTOTUBE SENSITIVITY AND' 
SENSITiViTY MEASUREMENTS· at the front of this Section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng ~5 Response 

is shown at the beginning of this Section 

~ Indicates a change. 

JULY 3. 19S0 TUBE D£PARTMENT DATA 
RADIO CORPORATION 0' AMEiICA. HAIiISON. NEW JElSEY 
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VACUUMPHOTOTUBE 

INTERMEDIATE­
SHELL OCTAL 
5-PIN BASE 

JULY 3. 1950 

l,,.;J 

39li8" 

:t II; 
41/; 

I " 

~
I CATHODE 

, 2 
. -

80 

°4 
BOTTOM VIEW 

92CM-6411R4 

TIllE DEPARTMENT 
IADIO CORPO.ATION 0' AMEiICA.. HAIIISON. NEW JEllEY 

CE-6411R4 
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AVERAGE ANODE CHARACTERISTICS 

ANODE MICROAMPERES 

APRIL 20, 1950 TUBE DEPARTMENT 92CM-8478RI 
RADIO COlPOlATION OF AMEIICA.. HAltIISON. NEW JERSEY 
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MULTIPLIER PHOTOTUBE 
IO-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE WITH 
1-lt2U-DIAMETER, CIRCULAR, LOW-RESISTIVITY, 
SEMITRANSPARENT PHOTOCATHODE AND S-I I RESPONSE 

SHORT TIME-RESOLUTION CAPABILITY 

DATA 
eneral: 

Spect ra 1 Response. . . . • . . . . . . . . . . . . . . . S-11 
avelength of Maximum Response ..... 4400 ± 500 angstroms 

Cathode, Semitransparent, Low-Resistivity: 
Shape. . . . . . . . .. Circular with conductive grating 
Window: 

A rea inc 1 ud i ng g rat i ng . . . . . . .. 1. 8 sq. in. 
Minimum diameter. . . . . . . . . .. 1.5 in. 
Index of refraction .........•. 1.51 

Di rect Interelectrode Capacitances (Approx.): 
Anode to dynode No.l0 ..... 
Anode to all other electrodes. 

Maximum Overall Length 
Seated Length. . . 
Maximum Diameter. 
Operating Position 

4.4 
7 

I'/Lf 
I'/Lf 

5-13/16" 
4-7/8" ± 3/16" 

2-5/16" 
.. Any 

..... 5 oz eight (Approx.) 
8ul b ............. T16 
Base .. Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No. 814-38) , 
Non-hyg roscop i c 

Basing Designation 

Pi n 1 - Dynode No.1 
Pin 2-Dynode No.2 
Pin 3-Dynode No.3 
Pi n 4 - Dynode No.4 
Pin 5-Dynode No.5 
Pi n 6 - Dynode No,6 
Pi n 7 - Dynode No.7 
Pin 8- Dynode No,8 
Pi n 9 - Dynode No.9 

for BOTTOM VIEW .......... 14AA 

Pin 

DIRECTION OF LIGHT: Pin 
INTO END OF BULB 

ximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC or Peak AC) ..... 

SUPPLY VOLTAGE BETWEEN DYNODE No.l0 
AND ANODE (DC or Peak AC). 

DYNODE-No.1 SUPPLY VOLTAGE 
(DC or Peak AC), .... 

FOCUSING-ELECTRODE VOLTAGE 
(DC or Peak AC) ... 

AVERAGE ANODE CURRENT­
CATHODE ILLUMINATION 
AMBIENT TEMPERATURE. 

•. §: See next page. 

4-59 ELECTRON TUBE DIVISION 

10 - Dynode No. 10 
11- Anode 
12 - Internal 

Connect ion­
Do Not Use 

13 - Focusi ng 
El ect rode 

14 - Photo­
cathode 

1500 max. 

250 max. 

400 max. 

400 max. 
2 max.§ 

0.1 max. 
75 max . 

vol ts 

volts 

volts 

volts 
ma 

1 umen 
°c 

TENTATIVE DATA 1 
RAOIO CORPOIATION OF AMUICA. HAn'SON, NEW JERSey 
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MULTIPLIER PHOTOTUBE 

haracteristics Range Values for Equi,.ent Design: 

Under conditionswithsupply voltage lEI across voltage 

divider providing 1/6 of E 'between cathode and dynode 
No. Ii 1/12 of E for each succeeding dynode stage; and 

1/12 of E between dynode No. 10 and anode 

Ifith E = 1250 voLts (Except as noted) and focus­
int electrode- connected to dynode NO.1 at socket 

Kin. Kedian Kax. 

Sensitivity: 
Radiant, at 4400 

angst roms. . . 
Cathode radiant, at 

4400 angst roms . 
Luminous:' 

At 0 cps. . .. 2.5 
Wi th dynode No.l0 

as output 
elect rode- , . 

Cathode luminous: 
With tungsten 

light source&. 30 
With blue light 

source·. .. 0.03 
urrent 

Ampl i ficat ion .. 
quivalent Anode­
Dark-Current 
I nput+o . 

quivalent Noise 
Input* .... 

4800 

0.04 

6 75 

3.6 

50 

120000 

2.5 x 10- 10 2.25 x 10-9 

7 x 10-12 

pa/pJN 

pa/p.w 

ampll umen 

amp/lumen 

pa/lumen 

pa 

lumen 

lumen 

Ifith E = 1500 voLts (Except as noted) and focus­
ine electrode- connected to dynode NO.1 at socket 

Kin. Kedian Ka%. 

Sensitivity: 
Radiant, at 4400 

angstroms ... 
Cathode radiant, at 

4400 angst roms . 
Luminous:' 

At 0 cps . . .. 12 
Wi th dynode No.l0 

as output 
electrode- .. 

Cathode luminous: 
Wi th tungsten 

light source&. 30 
With blue light 

source-. . . . 0.03 
Current Ampl i fication. 

22400 

0.04 

28 

17 

50 

560000 

315 

pa/p.w 

ampll umen 

amp/lumen 

pall umen 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMfllCA. HARRISON. NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

• Averaged over any interval of )0 seconds maximum. 

§ Above this value of cathode illumination, serious loss in 1 inearity 
between 1 i 9 ht input and anode current wi 11 be caused by the res i st i v i ty 
of the cathode. For continuous 1 ight input of 0.1 lumen from tungsten 
1 ight source at 2870 0 K incident on cathode area having diameter of 
!-l/ij" t lIS", and with dynode-No.1 voltage 01200 volts, the loss in 
linearity will not exceed)O per cent depending on the ma9nitude of the 

~~~~~~~ 1 ~r~~~~~x i~~tOe', ~ 15u~etc·rota~epecro::.esf~;~~~f e;~n~~ n~~~s s~:~r~:i 
distribution of the exciting illumination. 

* In general, the focusing electrode is connected to dynode No.1 at the 
socket and operated at the same fixed potential as dynode No.1. However. 
in appl ications 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.1 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 1 ight source is a tungsten-filament lamp 
operated at a color temperature of 28700 K. Alight input of 10 
mlcrolumens is used. The load resistor has a value of 0.01 megohm. 

• An output current of reversed polarity to that obtained at the anode 
mar 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 onl.( 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 - l/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 

~ {~h~t~~~X e{ ~c~ r~~e~ U~~~n:~~e~O~o~~! ~:/~; :~~~~~d between cat hode and 

• Under the following conditions: Li9,ht incident on the cathode is 
transmitted throughablue filter (Corning, Glass Code No.511) polished 
to 1/2 stock thiCkness) from a tungsten-filament lamp operated at a 
color temperature of 2870 0 K. The value of 1 ight flux on the filament 

~~l ~ S O~r~ u:~~l i e~h~e~~~~nr~~itsh~~~ haansd aa,v]aloUteh~: 2,.~c\ ~ci9~:mco~~~c~~g 
together as anode • 

• For spectral characteristic of this source, see sheet SPECTRAL CHAR­
ACTERISTIC OF 28700 K LIGHT SOURCE ANO SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 28700 K SOURCE AFTER PA'SSING THROUGH INDICATEO BLUE FILTER at 
front of this section. 

• Measured at a tube tem~erature of 250 C and with the 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. 

o For maximum signal-tcrnoise rat io, operation with a supply voltage (E) 
below 1250 volts is recommended. 

Under the following conditions: Supply voltage (E) is 1250 volts, 250-C 
tube temperature, ac-ampl ifier bandwidth of 1 cycle per second, tungsten 
1 ight source of 28700 K interrupted at a low audio frequency to produce 

+~; i ~~~: ~:~! ~~ i ~~ ~~! s~~l:! tT~n:~~~~ ~~t~~:n _zoer~. a~~rtr;d~al ~~e s~~i:~i 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 

OPERATING CONSIDERATIONS 

The oper-atine stabiLity of the 2020 depends on the magnitude 

and durat ion of the anode current. When the 2020 is operated 

at high values uf anode current, a drop in sensitivity (some 

times called fatigue) may be expected. The extentofthe drop 

below the tabulated sensitivity values depends on the severity 

pf the operating conditions. After a period of idleness, the 

2020 usually recovers a substantial percentage of such loss in 
sensitivity. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA. HARRLSON. NEW JERSEY 



~ 
2020 

MULTIPLIER PHOTO TUBE 

Operation at an average anode current well below the 
maximum rated value of 2 mi I I iamperes is recommended when 
stabi I ity is important. When maximum stabi 1 ity is requi red, 

he anode current should not exceed 250 microamperes. 

Electrostatic and/or matnetic shieldint of the 2020 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-II Respo~se 

is shown at front of this Section 

T 16 BULB 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

NeB14-38 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY 

DIRECT I ON FROM THE PERPEND I CULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

ROTE: WITHIN 1-1/2" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WI LL NOT EXCEED 0.010" FROM 

PEAK TO VALLEY. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
R"OIO COIPOIATION Of AMUICA. HAIiISON, NEW JElSE'f 
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AVERAGE ANODE CHARACTERISTICS 

DYNODE N"I-TO CATHODE VOLTS =200 
EACH-SUCCEEDING-DYNODE-STAGE VOLTS -100 
fOCUSING ELECTRODE CONNECTED TO DYNODE N.2I. 
LIGHT SOURCE IS A TUNGSTEN-fiLAMENT LAMP 

OPERATED AT A COLOR TEMPERATURE Of 2870 0 K. 

ANODE MILLIAMPERES 

ELECTRON TUBE DIVISION 
U.DIO COIPO ... TION Of AMI_CA, HAI.SON. NIW JIlin 

92CL-8641 
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CHARACTER ISTICS 

SUPP~Y VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
V6 OF E BETWEEN CATHODE AND DYNODE NOlI; 11\2 OF E 
FOR EACH SUCCEEDING DYNODE STAGE, AND VI2 OF E 

BETWEEN DYNODE N!!IO AND ANODE. 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE NOlI. 
100 0 

• • 
6 • 
4 4 

3 3 

2 2 

11 
I 

I 1000000 

'i" • • 
• 6 

0 
0 ... ., 4 4 

N 3 3 

0: 
~ 2 

1/ J,.. ..... 
2 ... II 

I-

~~ 'I z 
II: I 100000 ~ 
9 ~ 

,... 
• • « 0 ~ 

,g 6 6 u 

~I-~ 
;;: 

z 4 4 :J ... ~ IL 
~ 3 "'I: .... 3 :::10 
::;) 

~ « 

~ 2 ifJ 'II,::; 2 I-

/)j Z ... ... 
II: IJ II: ... 

0.1 10000 II: 
IL ::;) 
:::10 • ~ • u « 0 
I 6 6 

)0-

I- 4 4 
:; 

3 3 
i= 
U) 

Z 2 
II I 

2 ... 
U) 

1/ 
0.01 

I 
1000 

• • 
6 6 

4 4 

3 3 

2 2 

0.001 III1 1100 

250 500 750 1000 1250 1500 
SUPPLY VOLTS (E) BETWEEN ANODE & CATHODE 

ELEORON TUBf DIVISION 92CL -8637RI 
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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 Yo Of E BETWEEN CATHODE AND DYNODE N21; 

~2 Of E FOR EACH SUCCEEDING STAGE; AND YI2 OF E 

BETWEEN DYNODE N210 AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE N21. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2670° K. 

DASHED PORTION INDICATES INSTABILITY. 

TUBE TEMPERATURE = 25° C 

., 
~ 108 

~ 8 

3 6 

~ 4 

:> 3 

'\. Q. 

~ 2 

I-

"- I 
~I09 
~ 8 
:> 6 
U , 

4 l< i'o... ./. 
a: 3 

~ 2 
...... ~ , 

'" 0 

~ 1010 

« 8 

I- 6 
Z 

'" 4 
.J 

3 
~ 
5 2 

8 -II 
10 

234682346823468234 
0.1 I 10 100 

LUMINOUS SENSITIVITY-AMPERES/LUMEN 

ELECTRON TUBE DIVISION 'l2CM-8040 
'AOIO COI'O'A"ON OF AMElIC",". H ..... 150N. NEW JUSEY 
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EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

... 
Z 
III 
II: 
II: 
~ 
U 

III 
Q 
0 
Z 
C 

III 
> 

~ 
~ 
III 
II: 

z 

MAGNETIC· FIELD IS PARAL.L.EL. TO DYNODE -CAGE AlliS. 
POSITIVE VAL.UES ARE FOR L.INES OF FORCE FROM L.EFT 

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER. 

DYNODE-Nal-TO-CATHODE VOL.TS=ISD 

EACH -SUCc:.E~"~!~!,:_~TAGE VOL. TS= 100 
rOCUSING .. , ..... I "u.... IS CONNECTED TO DYNO,)E 1\ 

100 

110 

110 

40 

20 

ELECTRON TUBE DIVISION 92CM-8136RI 
RADIO COIPOIA noN Of AMEIIGt.. HAIIISON. NlW JH$IY 
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GAS PHOTOTUBE 
BLUE-SENSITIVE 

General: 

Spect ra I Response. • • • • 
Wavelength of Maximum Response 
Cathode: 

Shape ••••••• : •••• 
Minimum Projected Length· •• 
Minimum Projected Width· •.•• 

Direct Interelectrode Capacitance. 
~aximum Overall Length •••••• 
~ax imum Seated Length. • • • • • • 
Seated Length to Center of Cathode 
Maximum Diameter. 
Bul b •.••••••• 

S-4 
4000 ± 500 Angstroms 

Semi-Cyl indrical 
. 13/16" 

518" 
2.6 IJI1.f 
3-1/16" 

•• 2-1/2" 
1-5/8" ± 3/32" 

1-5/16" 
T-9 

~ountin9 Position •• • • • • • • • • • • • Any 
Base .••.••••• ••• Intermediate-Shell Octal 5-Pin 

BOTTOM VIEW 

Pin I-No Connection 
Pin 2-No Connection 
Pin 4-Anode lfj Pin 6- No Connection 

Pi n 8 - Cathode 

2 • 

I Ey 8 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT." ••• 
PEAK CATHODE-CURRENT DENSITY 
AVERAGE CATHODE CURRENrD 
AMBIENT TEMPERATURE ••• 

Characteristics: Nin. 

Dark Current at 90 Vol ts 
Sens i t ivi ty: 

At 4000 Angstroms. 
Luminous: 

At 0 Cycles. 75 
At 5000 Cycles. 
At 10000 Cycles. 

Gas Amplification Factor 

Minimum Circuit Values: 

DC Load Res i stance: 

100 max. 
10 max. 

100 max. 
3 max. 

75 max. 

Av. Nu. 

0.050 

0.125 

135 205 
124 
108 

5.5 

With anode-supply voltaee of 80 volts or less 

volts 
Ilamp 

~mp/sq. in. 
~mp 

°c 

Ilamp 

Ilamp/llwatt 

llamp/1 umen 
llamp/1 umen 
llamp/1 umen 

megohm Fo r dc cu rrents { aDove 3 I"U"P • 0.1. 
below 3 I"U"P • No Minimum 

With anode-supply voltaee of 100 volts 

{ above 1 !Lamp • 
For dc currents below 1 !Lamp. 

*.0: See next page. 

2.5 
0.1 

megohms 
megohm 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 
IADIO COIPOtATION OF AMEIICA. HAliiSON. NEW JElSEY 
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GAS PHOTOTUBE 

* On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval of ,0 seconds maxilnum. Average current 
may be doubled when anode-supply' voltage is limited to 80 volts. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
and . 

FREQUENCY-RESPONSE CHARACTERISTIC 
of Gas Phototube hav i ng S-4 Response 
are shown at beg i nn i ng of th is Sect i on 

T9 BULB 

CATHODE 

INTERMEDIATE­
SHELL OCTAL 
5-PIN BASE, 

ARRANGEMENT B 

-~[T 
Mf~·1 

15/; 

%3/32 

BOTTOM vIEW 

1 n 
31'16 

MAX. 

92CM-6137R2 

APRI L 15, 1947 TUIE DEPARTMENT CE-6137R2 
RADIO CO.POtATION 01' AMERICA. HAIIISON, NEW JERSI!Y 



~I " AVERAGE ANODE CHARACTERISTICS 

DEC.22.1946 
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ANODE MICP.OAMPERES 

TUBE DEPARTMENT 
'AOIO CORPORATION OF AMElICA, HAUISON. NEW JflSEY 

'i: 

92CM-6822 
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GAS PHOTOTUBE 
CARTRIDGE TYPE WITH 5-4 RESPONSE 

General: 
Spect ra I Response. • • • • 
Wavelength of Maximum Response 
Cathode: 

........ ~ 
4000 ± SOO Angstroms 

Shape. • • • . • • • • • • • Semi-Cyl indrical 
Mi nimum Projected -Length·. • • • • • • • 5/8" 
Mi n imum Projected Wi dth· • • • • • • • • • • 1/2" 

Direct I nterel ect rode Capacitance. • •••. 1.0 ~f 
Overall Length. • • • • • • • • • • •• 1-21132" ± 1/16" 
Length, Cathode Center to plane A-A'(Seeoutline) 11/16" ± 1116" 
Maximum Diameter. ••••••• 0.890" 
Mount i ng Pos it ion. • • . • • • . • • • Any 
Terminal Caps •••.••••• -. • • See Outl ine 

BOTIOM VIEW 

Recessed} A 
Terminal node 

.• EC~SSED 

• protruding} Cathode 
Terminal 

ROTRUDING 

DIRECTION OF LICHT; 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Rating., Absolvte Valves: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 100 max. •• volts 
PEAK CATHODE CURRENT • • • 10 max. I.I!IIIIP 
PEAK CATHODE-CURRENT DENSITY 100 max. ~amp / sq. i n. 
AVERAGE CATHODE CURRENTD 2 max. 

~~ AMBIENT TEMPERATURE. 75 max. 

Characteristics: 
Ifin. Av. liar. 

Dark Current at 90 Volts 0.050 ~ 

Sensitivity: 
At 4000 Angstroms. 0.11 ~amp/~watt 

Luminous:" 
At a Cycles. 80 lal 175 ~l1umen 
At 5000 Cycles. 110 ~amp/lumen 

At 10000 Cycles. • • 96 ~p/lumen 

Gas Ampl ification Factor 5.5 

Minimum Circuit Valu •• : 
DC Load Resistance: 

With anode-sv;;ly voltage of 80 volts or less 

F d { above 3 I.I!IIIIP •• , 0.1 
or c currents be low 3 ~amp •• , No Mi nimum 

megohm 

With anod.-sv;;ly voltage of 100 volts 

{ above 1 I.I!IIIIP 2.5 
For dc currents below 1 I.I!IIIIP •• ' 0.1 

megohms 
megohm 

*,0,6: See next page. + Indicates a Change. 

JUNE 15, 1948 DATA 
UDIO COIl'OIAllQN Of MIIIIeA. MAlliSON. NEW JlIIIY 

... 
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GAS PHOTOTUBE 

It On plane perpendicular to Indicated direction of Incident light. 

o Averaged oyer any interval 0' '0 seconds maximum. Average current 
may be doubled when anode-supply voltage Is limited to 80 volts. 

A M.asured under conditions specified on sheet ·PHOTOTUIE S£IISITIVITY 
and SEISITIVITY MEASUREMENTS· at the front ot this section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hay i ng ~ Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Pnototubes 
are shown at the front of this Section 

CATHODE-END VIEW 

92CM-4818R2 

JUNE 15, 1948 1WE DlPAIITMINT 
UDlO COIlIOIAflON 0fI AMlIieA. HAI.IION. NIW .ll1IIY 

CE-4818R2 
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AVERAGE ANODE CHARACTERISTICS 

''-i'' , 

DEC.27, 1946 

'";",,, ,. I, 
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AN iDE: MICROAMPERES 

TUBE DEPARTMENT 92CM-6823 
IADIO COI'01"1ION Of AIAEIICA. HARRISON, NEW JERSEY 
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GAS PHOTOTUBE 
WITH S-4 RESPONSE 

DATA 

General: 

Spectral Response ••••••• 
Wavelength of Maximum Response 
Cathode: 

• • • • • • •• S-4 
4000 ± 500 ang s t roms 

Shape. • • • • • • • • • • • Semi-Cyl indrical 
Minimum Projected Length'. • • 11/16" 
Mi nimum Projected Wi dth' • • • • • • •• 7/16" 

Direct Interelectrode Capacitance. • ••• 2.0 ~f 
Maximum Overall Length. • • • • • • • • 2-1.3/.32" 04-

Maximum Seated Length. • • • • • • • 1-15/16" 04-

Seated Length to Center of Cathode. 1-114" ± .3/.32" 
Maximum Diameter. • • • • • • • • • • ••• 0.669"j04-
Bulb. • • • • • • • • • • • • • • • T-5-1I4j04-
Mounting Position. • • • • • • • • • • • • • " Any 
Base • • • • • • • • • • • • • •• Sma ll-She 11 Peewee.3-P in 
Bas i n9 Des i gnat i on for BOTTOM V I EW • .•••••• 2F 

Pin 1-No 
Connection 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT • • • • 
PEAK CATHODE-CURRENT DENSITY 
AVERAGE CATHODE CURRENTo 
AMB I ENT TEMPERATURE. 

Characteristics: 

Pi n 2- Anode 
Pin .3- Cathode 

100 max. 
10 max. 

100 max. 
2 max. 

75 max. 

• • volts 
!lamp 

!lamp/ sq. in. 

• • !lamp 
· . . °c 

IIi,.. Av. }f(J%. 

Dark Current at 90 Volts 
Sensitivity: 

At 4000 angstroms. 
Luminous:· 

At 0 cps • • • • 
At 5000 cps ••• 
At 10000 cps • • • • • 

Gas Ampl ification Factor. 

Minimum Circuit Values: 

DC Load Resistance: 

75 

0.125 

1.35 
124 
108 

0.050 

205 Ilampl1 umen 
!lampl1 umen 
Ilampl1 umen 

5.5 

With anode-supply voltate of 80 volts or less 

F { above 3 !lamp • •• 0.1 ••• 
or dc currents below .3 !lamp. • • No Minimum 

With anode-supply voltate of lOa volts 

megohm 

F d {
above 1 !lamp • •• 2.5 • •• megohms 

or c cu rrents below 1 !lamp • • • 0.1 • •• megohm 

• 0 .... : See next paae. ....Indicates a change. 

MAY 1. 1951 TIllE DEP .... TMENT DATA 
IADIO COIPOIATION 0, NM'IICA. MAlIIIOM. NIW JE'1SlY 
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GAS PHOTOTUBE 

• On plane perpendicular to indicated directj"on of' incident 1 ight. 

o Averaged over any interval of 30 seconds maximum. Average current 
may be doubled when anode-supply voltage is 1 imited to BO volts. 

• Measured under conditions speci tied on Sheet ·PHOTOTUBE SENSITiVITY AND 
SENSITIVITY MEASUREMEMTS~ at front of this section. . 

MAY 1. 1951 

SPECTRAL-SENS I T I V ITY CHARACTER I ST I C 
and 

FREQUENCY-RESPONSE CHARACTERISTIC 
of Gas Phototube havi n9 5-4 Response 

are shown at front of this Section 

AVERAGE ANODE CHARACTERISTICS 
of Type 5583 are the same 

as those shown under Type 5581 

SMALL-SHELL 
PEEWEE 

3-PIN BASE 

2 

_~CATHOOE 

I 3 

BOTTOM VIEW 

92CM - &053R4 

~ I ndi cates a Change. 

lUll DEPARTMENT 
IADIO CORPORATION O' AMi!lICA, MAlliSON, NEW JE_V 

CE-6053R4 



~ 
5584 

GAS PHOTOTUBE 
BLUE SENS I T I VE, TWI N TYPE 

General: 
Spect ral Response. • . . . 
Wavelength of Maximum Response 
Cathode (Each): 

Sha~e. . • • . . . • • • . • 
Minimum Projected Length" 
Minimum Projected Width" ••• 

Direct Interelectrode Capacitances: 
Cathode to Anode •. 
Cathode to Cathode· . . • • •• 
Anode to Anode e . . . . • • . • 

Maximum Overall Length .••••. 
Maximum Seated Length ••..•• 
Seated Length to Center of Cathode 
Maximum Diameter. 
Bul b ....•.•••.•••.• 

• ..••••• ~4 

4000 ± 500 Angstroms 

Quarter-Cyl indrical 
1-3/16" 

1/4" 

1.6 
1.8 

0.44 

2-1/8" 

J.II'.f 
• IJI"f 
• IJI"f 

4" 
3-3/8" 

± 3132" 
1-3/16" 

Mount i ng Pos i t i on . . . • . • • . 
Base .•..•.•••.•.•• , Small-Shell Small 

Basing Designation for BOTTOM VIEW. 

T-9 
Any 

4-Pin 
4BG 

Pi n 1- Cathode, 
Unit No.2 

Pi n 2 - Anode, 
Unit No.2 

~ 
~ 

Pi n 3- Anode, 
Unit No.1 

Pi n 4 - Cathode, 
Unit No.1 

t 
DIRECTION Of' LIGHT 

MaxImum RatIngs, Absolute Values (Each UnIt): 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 100 max. 
PEAK CATHODE CURRENT . • • • • 10 max. 
PEAK CATHODE-CURRENT DENSI TV -. 50 max. 
AVERAGE CATHODE CURRENTo • • 2 max. 
AMB I ENT TEMPERATURE • • . • 75 max. 

CharacterIstIcs (Each Unit): 
lIin. Av. Jla~! 

Da rk Cu rrent at 90 Volts 0.050 
Sensitivity: 

At 4000 Angstroms. 0.11 
Luminous: 

At 0 Cycles. 80 120 175 
At '5000 Cycles • 110 
At 10000 Cycles. 96 

Gas Ampl ification Factor. 5.5 

Minimum Circuit Values (Each Unit): 
DC Load Resistance: 

With anode-suppl¥ voltare of 80 volts 0" less -
0.1 

· • vol ts 
I'amp 

I'amp/sq. in. 
., I'amp 
· .. °c 

I'amp 

I'amp/l'watt 

I'~p!lumen' 
I'amp/lumen 
I'amp/lumen 

• megohm F d {
above 3 I'amp . . • 

or c currents below 3 a p I'm .•• N" Minimum 
III, t, ., ., 0: See next page. 

APRIL 15. 1947 TUBE DEPARTMENT TENTATIVE DATA 
RADIO COI~IATION OF AMERICA. HARRISON. NEW JEISfY 
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GAS PHOTOTUBE 

liith r:.nod,-s·u1>1>ly volt",. of 100 volts 
. d { abov.e 1 "amp ••• 2.5 

For c currents below 1 ~p ••• 0.1 
megohms 

megonm 

* On plane perpendicular to indicated direction of incident 1 ight . 

• [ach unit, with other unit grounded . 

• Anodes grounded. 

• Cathodes gro~nded. 
o Averaged over' any interval 0' 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is 1 imited to BO volts. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
and 

FREQUENCY-RESPONSE CHARACTER I ST I C 
of Gas Phototube hav i ng S-4 Response 
are shown at beg i nn i ng of th is Sect ion 

AVERAGE ANODE CHARACTERISTICS 
of Type 5584 are the same 

as those shown under Type 5582 

BOTTOM VIEW 
92CM·-456IR3 

APRIL 15. 1947 CE-4561R3 TII8E DEPARTMENT 
IADIO COIPOIATION or AMEIIeA. HA •• I$ON. NEW JEtSEY 
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VACUUMPHOTOTUBE 
COMPOSITE ANODE-CATHODE lYPE WITH 5-4 RESPONSE 

Genera 1 : 

Spect ral Response. . • • . 
Wavelength of Maximum Response 
Cathode: 

Shape. . . • . . . • . . . • 
Minimum Projected Length' •• 

• • • • • • •• 5-4 
4000 ± 500 Angstroms 

Mi n imum Projected Width' •...... 

• Flat 
i/4" 

19/32" 
1 I'#f 
1 I'#f 

Direct I nterel ectrode Capacitance (Cl)A. 
Balancing Capacitance (C2)c •• 
Capacitance Difference Between 

Cl and C2 •• 
Maximum Overall Length .••••• 
Maximum Seated Length. • • • • • • 
Seated Length to Center of Cathode 
Maximum Diameter. 
Bulb ..•.•.• 
Mounting Position .• 
Base ...••.•• 

Basing Designation for BODOM VIEW 

Pin 1: No 
(JJRECTION OF LiGHT 

Connection 

~ 
Pin 2: Balancing 

Capacitance 
Pin· 4: Cathode or 

Anode 
I 8 

Maximum Ratings, Absolute VQlues: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
PEAK CATHODE CURRENT (For 

either elect rode) 
PEAK CATHODE-CURRENT DENSITY • 
AVERAGE CATHODE CURRENT (For 

either electrode)O 
AMBIENT TEMPERATURE. 

Characteristics: 
Nin. 

Dark Current at 250 Volts. 
Sensitivity: 

At 4000 Angstroms. 
Luminous. 30 

Not more than 0.3 ~f 
2-7/8" 

2-5/16" 
1-5/8" ± 3/32" 

1-9/32" 
• • • •• T-9 

• • • • • • • • • • Any 
Intermediate-Shell Octal 

5-Pin. Non-hygroscopic 
• . • • •• 2AB 

Pin 6: No 
Connection 

pin 8: Anode or 
Cathode 

250 max. volts 

12 max. I"lII1P 
100 max. I"lII1pl sq. in. 

4 max. I"lII1P 
75 max. °c 

~ ~ 
0.01 p.amp 

0.042 I"lII1pl jLwatt 
45 70 I"lII1p/lumen 

: On plane perpendicular to indicated direction of incident light. 

Measu red bet ween base pins " and e. 

D Measured between base pins 2 and ... 

o Averaged over any interval of ,0 seconds maximum. 

OCTOBER 1, 194 7 1\& DEPARTMENT TENTATIVE DATA 
IADIO CORPOtATlON Of AMEIICA, HAI.ISON~ 'NEW JEltSn 
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VACUUM PBOTOTUBE 

SPECTRAL SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng S-4 Response 

is shown at the beginning of this Section 

The curve shown under Type 929 
is also appl icable tothe 5652 

TYPICAL CIRCUIT 

ANODE OR CATHODE OR 
CATHODE ANODE 

BOTTOM VIEW 

92CS-6&69 

OCTOBER 1, 1947 lUll DEPARTMENT 
RADIO COIPOIATION Of AMI.IeA. HAlIIION, NEW .lE11ft 

TO 
AMPl.I­

FIER 

CE-6894-6869 



~ ~~ 5652 ~~ 
AVERAGE OPERATION CHARACTERISTICS 

WITH AC VOLTAGE APPLIED BETWEEN THE TWO ELECTRODES 

ILi..uMIN,;mON:2870 K TUNGSTEN 
LOAD RESISTANCE: ZERO 

DASHED CURVE ® STATIC CHARACTERISTIC FOR ONE 
ELECTRODE WITH 0.1 LUMEN 

DASHED CURVE @ STATIC CHARACTERISTIC FOR OTHER 
ELECTRODE WITH 0.1 LUMEN 

CURVE © OPERATION CURVE OBTAINED FROM STATIC 
CURVES A&B; OTHER OPERATION CURVES 

T IN D SIMIL.ARL Y 

S!PT.4.1847 1\IIE DEPARTMENT 
IADJO COIfOIAIfON OF AMElICA. HMltION. NIW JIDtY 

92CM-6895 
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VACUUM~HOTOTUBE 
WITH 5-4 RESPONSE 

General: 

Spectral Response. • . • • • • • •••••• , S-4 
Wavelength of Maximum Response 4000 ± 500 Angstroms 
Cathode: • 

Shape. . • • • • • • • • • • Semi-Cyl indrical 
Mlnimum Projected Length". • 13/16" 
Minimum Projected Width' • • • • 518" 

Direct Interelectrode Capacitance. 2.6 ~f 
Maximum Overall Length. • • • • • 3-1/16" 
Maximum Seat~d Length. • • • • • • • 2-1/2" 
Seated Length to Center of Cathode 1-5/8" ± 3/32" 
Maximum Diameter. • • • • . • • • 1-9/32" 
Bulb. • • . . . • • • • • • • • • • •.•• T-9 
Mount i ng Pos i t ion. . • • • • • • • • • • • . • • . • • • Any 
Base ••.••••••.•.. Intermediate-Shell Octal 5-Pin 

Basing Designation for BOTTOM VIEW. • •.•••••• 3J 

Pin l-No 
Connection 

Pin 2-No 
Connection 

Pin 4 -Anode 
Pin 6-No 

Connection 
Pi n 8 - Cathode 

~axi.u. Ratings, Absolute Volues: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT • • • • 
PEAK CATHODE-CURRENT DENSITY 
AVERAGE CATHODE CURRENTo 
AMBIENT TEMPERATURE. 

Characteristics: 

250 max. 
20 max. 

100 max. 
5 max. 

75 max. 

Kin. ~ ~ 

Dark Current at 250 Volts 0.25 
Sensitivity: 

At 4000 Angstroms. 0.042 
Luminous. 20 45 100 

volts 
JL<II!lp 

JL<II!lP/sq. in. 
JL<II!lp 

°c 

JL<II!lP 

JL<II!lpl JLwatt 
JL<II!lp/l umen 

* On plane perpendicular to indicated direction of incident 1 ight. 

o Averaged over any interval of 30 seconds maximum. 

OUTLINE DIMENSIONS for Type 5653 
are the same as those for Type 5581 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hav i ng 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 TIllE DEPARTMENT TENTATIVE DATA 
IAOIO COIPOIATION Of AMeIICA. HAI.IION. HEW JEISIY 
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MULTIPLIER PHOTOTUBE 
la-STAGE. HEAD-ON TYPE WITH 

1-1/2" SEM I-TRANSPARENT CATHODE AND S-4 RESPONSE 

DATA 

General: 

Spect ra 1 Response ••••••• 
Wavelength of Maximum Response 
Cathode. Semi-Transparent: 

• ••••••• S-4 +-
400D ± 500 angst roms 

Shaoe • • • • • • • Ci rcular 
Wi ndow: 

Area • • • • • • • • • 1.8 so. in. 
in. Mi n imum diameter • • • 1.5 

Index of refraction •••••••••• 1.51 
Direct Interelectrode Capacitances (Approx): 

Anode to dynode No.l0 •••• 
Anode to all other electrodes 

Overall Length • 
Seated Length. • •• • ••• 
Maximum Diameter ••••••• 
Mount i ng Pos i t ion • • • • • • • 
Bulb 
Base ••••• tvledium--Shell Diheptal 

80TTOM VIEW 

4.2 J4.Lf 
6.5 J4.Lf 

5-5/8" ± 3/16" 
4-7/8" ±3/16" 

2-114" 
• •••• Any 

•• T-16 
14-Pin. Nan-hygroscopic 

iJETEC No.B14-38) 

Pin 
Pin 
Pin 

9 - Dynode No.9 
10 - Dynode No.1Q 
11- Anode 

Pi n 1- Dynode No.1 
Pi n 2 - Dynode No.2 
Pi n 3 - Dynode No •. :' 
Pi n 4 - Dynode No.4 
Pi n 5 - Dynode No.5 
Pi n 6 - Dynode No.6 
Pi n 7 - Dynode No.7 
Pin 8-Dynode No.8 

II Pin 12 - No 

Maximum Ratings, 4bsolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC)O 
SUPPLY VOLTAGE BETWEEN DYNODE No.l0 

AND ANODE iDC or Peak AC) 
SUPPLY VOLTAGE BETWEEN CATHODE 

Pin 
Connection 

13-lnternal Con. 
Do Not Use 

14 - Cathode 

1250 max. volts 

150 max. volts 

AND DYNODE No.1 (DC or Peak AC) 
ANODE CURRENT: 

300 max. volts 

Peak •••••• 
AverageD ••••• 

AMBIENT TEMPERATURE 

D Referred to cathode. 

o Averaged over any interval of 30 seconds maximum. 

MAY 3. 1954 TUBE DIVISION 

7.5 max. ma 
0.75 max. ma 

75 max. °C 

<E- Indicates a change 

DATA 1 
IADIO COIPOIATION Of AMI.IeA. MAlliSON, ..w JI..., 

+-
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MULTIPLIER PHOTOTUBE 

-.~h.racterl.tlc. Range Y~lue. for Equipient De.ign: 

Under conditions with supply voltage lEI across voltage 
divider provlding 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.IO and anode. 

/tin. /tediGll 

rtt~ , = 1000 volts (except as noted) 

Sensitivity: 
Radiant, at 4000 

angstroms 
Luminous:' 

At 0 cps ,.... 10 
At 100 Mc ••• , •• 

Cathode radiant, at 
4000 angst roms 

Cathode luminous: 
Wi th tungsten 

light source" 40 
With blue light 

source" 0.04 
Current Amplification •• 
Equivalent' Anode-Dark-

Cu rrent I nput-· 
Equivalent Noise Input* • 

23200 

25 
22 

0.0464 

50 

500000 

B.5 x 10-10 
2 x 10-11 

rUh ,= 750 volts (except 08 noted) 

Sensitivity: 
Radiant, at 4000 

Luminous:' 
angstroms 2320 

At 0 cps , .. 2.5 
Cathode radiant at 

4000 angstroms 0.0464 
Cathode I umi no,us: 

With tungsten 
light source" 40 50 

Wi th bl ue light 
sources. 0.04 

Current Ampl ification • 50000 

J'MIp/ p.watt 

ampl1umen 
amp/lumen 

p.amp/ p.watt 

J'MIp/1 umen 

J'MIp 

2 x 10-9 lumen 
lumen 

J'MIp/ p.wat 

amp/I umer 

J'MIp/ p.watt 

,.,amp/I umer 

p'am 

~ ~~~dc:~d ~t ~:~:rw~~:e~~~u~~g~~ ~:~~~~. I 5 A a 1 '~~tSl~~~tl ~~m~~t ml ~~1 ~~:~ 
Is used. The load resistor has a value of 0.01 megohm. 

A For conditions the same as shown under (.) except that the value of 

!~~h!lP:;h!~ ·:l:~t~:=~ ~~~n!~~!/~:g:~~!~ :~e a~~~~!ed between cathode 

• under the fOllOWin~ conditions!" Light incident on the cathode Is trans 

~}~t::o~:r~~':k~e:s)uet:~~ t:rtu~::t~;~;i lG~maeSnSt c,0a':,.ep NoOp~5r~\'el~\ I ~h~~l!~ 
telllperature of Z170oK. The value of light flux on the filter Is 0.01 
lUllen. The load resistor has a value of 0.01 megohm, and 150 volts are 
appl led between cathode and all other electrodes connected together as 
anode • 

• , •••• A: See next page .... I nd I cates a Chang 

MAY 3, 1954 
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MULTIPLIER PHOTOTUBE 

• For Spectral Characteristic of this source. see sheet SPECTRAL CHARAC 
TERISTIC OF 2870°1( LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 287001( SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front 
of this section. 

~ Measured at a tube temperature of 25DC and with the supply voltage (E) 
adjusted to give luminous sensitivity of 20 amperes per lumen. Oark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant • 

• For maximum signal-te-noise ratio, operation below 1000 volts is 
recommended. 

1* under the following conditions: Supply voltage (E) is 1000 volts. 25°C 
tube temperature. ac-amplifier bandwidth of 1 cycle per second. tungsten 
1 ight source of 2870 0K 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- peri ad. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pul ses. 

OPERATING CONSIDERATIONS 

The operating stability of the 5819 is dependent on the 

magnitude of the anode current and its durat ion. 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 operat lng 

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 mi I liampere is recommended when sta­

bility of operation is important. When maximum stability 

is required, the anode current should not exceed 100 

m i c roampe res. 

Electrostatic and/or magnetic shieLrl­
ing of the 5819 may be necessary. 

AVERAGE ANODE CHARACTERISTICS 
are the same as those shown for Type 6199 

MAY 3. 1954 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

TUBE DIVISION 
.... DIO CO.PO .... TlON OF AMERICA. HAI.ISON. NEW JElHY 
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MULTIPLIER PHOTOTUBE 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JETEC NIIB14-38 

~ 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 

MAY 3. 1954 TUBE DIVISION CE-7232R3 
IAGIO COIPOIATlON Of AMElitA. HAlIISOH. ~ Jl!tSeY 
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AVERAGE CHARACTERISTICS 

~UPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
11'6 OF E BETWEEN CATHODE AND DYNODE Nil I; V,2 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND V,2 OF E 
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TYPICAL ANODE DARK-CURRENT CHARACTERISTIC ~ 

ANODE LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 

PROVIDES ~8 OF E BETWEEN CATHODE AND DYNODE N2 I: 

11i2 OF E FOR EACH SUCCEEDING STAGE: AND Vl2 OF E 

BETWEEN DYNODE N210 AND ANODE. 

TUBE TEMPERATURE = 2~oC 
DASHED PORTION INDICATES INSTABILITY 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 287o"K. 

TUBE TEMPERATURE=25°C 
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FEB.6,19!l3 TUIE DIVISION 92CM-7920RI 
UOIO CCIII'OIAtiON Of AMIIQ. HAIIIION. NIW IIIIlY 
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6199 

MULTIPLIER PHOTOTUBE 
IO-STAG~, HEAD-ON TYPE WI1H 

1-1/4" SEMI-TRANSPARENT CATHODE 4ND S-4 RESPONSE 

DATA 

Genera I: 

Spect ra I Response . . • . • . . 
Wavelength of Maximum Response 
Cathode, Semi-t ranspal-ent: 

Shape . . • . • • • 
Window: 

Area •..•.• 
Minimum Diameter 
Minimum Diameter of Flat Surface 
Index of Refraction ...••.. 

Direct Interelectrode Cdpacitances 
IApprox.): 

Anode to Dynode No.10 .... 
Anode to All Other Electrodes 

Overa 11 Length 
Seated Length . • 
Maximum Diameter 
Bul b •••••• 
Mounting Position ..••• . 
Base •...• Small-Shell Duodecal 

~OTTOM V I EW 

Pi n 1- Dynode No.1 

Pi n 2 - Dynode No·3 
Pi n 3 - Dynode No.5 

Pi n 4 - Dynode No.7 

Pin 5 - Dynode No.9 

Pin 6 - Anorle 
OIR(CTlOIi Of LIGHT: 

INTO [NO Of BULl 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC)o. 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 

AND ANODE IDC or Peak AC) 
ANODE CURRENT: 

Peak .•....•..•.. 
AverageO • • • • • • • • • • 

Average for Minimum FatigueO 

AMBIENT TEMPERATURE ..... 

o Referred to cathode. 

5-4 
4000 ± 500 angstroms 

C; rcular 

1.2 so. in. 
1.24 in. 

1 in. 
1.51 

4 !J#f 
7 !J#f 
4-3/8" t 3/16" 
3-7/8" ± 3/16" 

1-9/16" 
T-12 

An} 
12-Pin, Non-hygroscopic 

(JLTEC ~o.B12-43) 

Pin 7 - Dynode No.1O 

Pin 8 - Dynode No.8 

Pin 9 - Dynode No.6 

Pin 10 - Dynod" No.4 
Pin 11 - Dynode No.2 

Pin 12 - Cathode 

1250 max. vol ts 

150 max. volts 

7.5 max. ma 
0.75 max. ma 
0.1 max. ma 

75 max. °C 

o Averaged over any interval of )0 seconds maximum. 

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO COI'OIATION OF AMUICA, HARRISON, NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

CHARACTERISTICS RANGE VALUES FOR EOUIPMENT DESIGN 
Under conditions with supply vOltage lEI across voltage 
divider providing 1/6 of E between cathode and dynode 
No.li 1/12 of E "for each succeeding dynode stage; and 

1/12 of E between dy node No. 10 and anode 

With E = 1000 voLts (except as noted) 

Nin. Av. lIa%. 

Sensitivity: 
Anode, at 4000 

angstroms 22300 "amp/uwatt 
Lumi nous: 

Anode: t 
At 0 cps 10 24 amp/1 umen 
At 100 Mc 22 amp/lumen 

Cathode: 
With Tungsten 

Light Source" 20 40 "amp/1 umen 
With Blue 

Light Source •• 0.02B ~mp 

Current Amplification- 600000 
Equivalent Anode-Dark-

8 x 10-10 2.5 x 10-9 Current Input"· • lumen 
Equivalent Noise Input* 4 x 10-12 1 umen 

With E· 7!1o voLts (.xcept as noted) 

Nin. .4v. lI"x_ 

Sensitivity: 
Anode, at 4000 

angstroms 2230 ~mp/"watt 

Lumi nous: 
Anode:t 

At 0 cps 2.4 amp/1 umen 
Cathode: 

With Tungsten 
Li ght Source" 20 40 ~mp/lumen 

With Blue 
Light Sou rce'. 0.028 ~mp 

Current Amplification- 60000 

t For condit ions where the 1 ight source is a tungsten-fi lament lamp oper 
ated at a color temperature of 2870o K. A light input of 10 microlumen 
is used. The load resistor has a value of 0.01 megohm. 

• For conditions the same as shown under ct) except that the value of 

!~9h!1~1~~h!~ ~l~~t~~"':~ ~~~n~~~;dl~~g~~~~~ :~e a~~!!ed between cathod 

, under the following conditions: Light incident on the cathode is trans 
mitted throullh a blue filter {Corning. Glass Code No.511, polished t 
lIz stock thickness\, from a tungsten-filament lamp operated at a color 
temperature of 2870 K. The value of 1 ight 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 
anocle • 

•.•.• .•. *: See next page. 

NOV. 1, 1952 
TUIE DEPARTMENT 

TENTATIVE DATA 1 
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MULTIPLIER PHOTOTUBE 

~ For spectral Characteristic of this source, see sheet SPECTRAL CHARAC-

~~~~ s;~~oa: i~J:;EK fF'r~HRT p~~~~~~ T~:gu~~Ef:g:2A~ttR:CUTlRFI,SLVE~ ~~ ~~~~1 
of this section. 

a Ratio of anode sensitivity to cathode sensitivity under conditions of' 
2B700K tungsten 1 ight input. 

Defined as the quot ient of the de anode dark current by the anode 

~y~~n~~~ ~~~Sp\~iVy~t{t·agel \~) ~j~~[:~ !~ ~ i~~b~nt~~~~~atlu::i nO~ui5:;n:i~ 
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. 

• ~~d:~imum signal-ta-noise ratio, operation below 1000 volts is recom-

* Defined as the value where the rms output current is equal to the rms 
noise current determined under the following conditions: Suppl¥ voltage 
(E) is 1000 volts, 2SoC tube temperature, ac-ampl ifier bandWidth of 1 

;~~ l~ f~;q~:~co;~~ ~~~~ct:ni n~ir:etntSOr~dCi~t~fon28p~~~~s i ~\~~~~~\~~g a1e~w!~ 
zero and the value stated. The ·on· period of the pulse is equal to 
the ·oft· 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 wi II 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. 

NOV. 1, 1952 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hay i ng S-4 Response 

is shown at the front of this Section 

TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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6199 

MULTIPLIER PHOTOTUBE 

-----l I 9/16 1/ 

PHOTOCATH0=tE 
DIAMETER -

1.240"MIN. 

MAX~' __ -

1.000 N MIN 
FLAT 

(SEE NOTE) , 

V ...... TI2 BULB 

"OTE: DEVIATION FROM FLATNESS WILL 
NOT EXCEED 0.015" 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 

NOV. 1, 1952 
TUBE DEPARTMENT 

CE-7770 
..... 010 CORPORAnON Of AMElIC .... HAnlSON, NEW JERSEY 
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AVERAGE ANODE CHARACTERISTICS 

DYNODE-NRI-TO-CATHODE VOLTS - 167 

EACH-SUCCEEDING DYNODE-STAGE VOLTS = 63 
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JUNE 10,1952 TUBE DEPARTMENT 92CM-72SSR3 
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AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
l& OF E BETWEEN CATHODE AND DYNODE NRI; ~2 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND ~2 OF E 

100 
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10000000 

• 8 

I I 

4 4 

3 3 

2 
't' 

2 

'110.0 
1/ 

1000000 
g • ., 
CO I 6 N 

a: 
~ 

4 4 

I&J ;I 3 
I-

Z 
II: 

. 2 

If " 
2 0 

g 
II .J..V ~ 

0 
100000~ .!:? 1.0 ., 8 :J z 

I&J I 6 Q. 

~ ~ 
::I 4 4 ~ 
..J 

~ ;I 3 
I-
Z 

w W 
II: 2 2 II: 
I&J rl II: 
Q. ::I 
~ 

~ " 
U 

~ 0.1 10000 I 

>-
., ., 

l-
I 6 > 

i= 4 4 
iii 

3 3 Z 
I&J 
U) 

2 2 

0.01 J J 
1000 

• ., 
I 6 

4 4 

;I ;I 

2 2 

0.001 I 100 
o 250 500 750 1000 

SUPPLY VOLTS (E) 
1250 

JUNE 4,1952 TUBE DEPARTMENT 92CL-7812 
_10 COII'OtA"ON CII' A¥MICA. IUon,SON. _ .11t1' 



~ 
6199 

TYPICAL ANODE -DARK-CURRENT CHARACTERISTIC 

ANODE LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 

THE SUPPLY VOLTAGE (El ACROSS VOLTAGE DIVIDER WHICH 

PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE N" I: 

112 OF E FOR EACH SUCCEEDING STAGE; AND 112 OF E 

BETWEEN DYNODE N"IO AND ANODE. 

TUBE TEMPERATURE = 25°C 

DASHED PORTION INDICATES INSTABILITY 
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MULTIPLIER PHOTOTUBE 
la-STAGE. HEAD-ON TYPE WITH 

1-1/2" SEMI-TRANSPARENT CATHODE AND 5-10 RESPONSE 

DATA 

Genera 1 : 

Spec t ra 1 Res ponse • • . . . • . 
Wavelength Range of Highest­

Response Region 
Cathode. Semi-transparent: 

Shape ••..... 
Window: 

Area 
Minimum Diameter 
I ndex of Refract ion .• .•. 

Direct Interelectrode Capacitances: 
Anode to Dynode No.10 .•.. 
Anode to All Other Electrodes 

Overall Length . 
Seated Length . • 
Maximum Diameter 
Mounting Position 
Bulb ••••.••...••.••. 
Base . • • . • Med i um-She 11 D i hepta 1 

Basing Designation for BOTTOM VIEW. 

Pi n 1 - Dynode No.1 
Pin 2- Dynode No.2 
Pi n 3 - Dynode No.3 
Pi n 4 - Dynode No.4 
Pin 5- Dynode No.5 
Pin 6 - Dynode No.6 
Pi n 7 - Dynode No.7 
Pin S-Dynode No.S 

DIRECTION OF LIGHT: 
INTO END OF' BULB 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC)O 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 

AND ANODE (DC or Peak AC) 
.6:NODE CURRENT: 

Peak ••.••.• 
AverageO ••••• 

Average for Minimum FatigueO 

AMBIENT TEMPERATURE ••.•.• 

o Referred to cathode. 

• ....• S-lO 

3700 to 5600 angstroms 

Ci rcular 

1.S sq. in. 
1.5 in. 

1.51 

4.2 /J#f 
6.5 }J#-f 

5-5/S" ± 3/16" 
4-7IS" ± 3/16" 

2-1/4" 
Any 

..• T-16 
14-Pin, Non-hygroscopic 

(JETEC No.B14-3S) 
• . • • • • .• 14Ml 

Pin 9 - Dynode No.9 
Pin 10 - Dynode No.lO 
Pin 11- Anode 
Pin 12- No 

Connection 
Pin 13 - I nterna 1 Con. 

Do Not Use 
Pin 14 - Cathode 

1250 max. volts 

150 max • volts 

7.5 max. ma 
0.75 max. ma 
0.1 max. ma 

75 max. °c 

o Averaged over any interval of 30 seconds maximum. 

NOV. 1. 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
tAOIO COIPotATION OP AMUICA. HAI.ISON, NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
under conditions with supply voltage lEI across vOltage 

divider providing 116 of E between cathode and dynode NO.li 

1/12 of E for each succeeding dynode stage; and 1/12 of E 

between dynode No. 10 and anode 

With E = 1000 volts IncePt as noted) 

lIin. Av. liar. 
Sensitivity: 

Anode, at 5400 
angstroms 8500 JL8.mp/!'-watt 

Lumi nous: 
Anode:" 

At 0 cps 10 24 amp/lumen 
At 100 Me 21 amp/lumen 

Cathode: 
With Tungsten 

Light Source- 20 40 !'-amp/lumen 
With Red-Infrared 

Light Source't. 0.05 !,-amp 
Current Ampl ification-. 600000 
Equivalent Anode-Dark-

2.5 x 10--8 Current Inout** 1 x 10-8 lumen 
Equivalent Noise InpuUiI 4 x 10-11 lumen 

With E • 750 volts (except as noted) 

lIin. Av. liar. 

Sensitivity: 

Anode, at 5400 
angstroms 850 !'-amp/!'-watt 

Luminous: 
Anode: " 

At 0 cps 2.4 amp/lumen 
Cathode: 

Wi th Tungsten 
Light Source- 20 40 !'-amp/lurnen 

With Red-Infrared 
Light Source'f. 0.05 !,-amp 

Current Amplification-. 60000 

* For conditions Where the light source is a tungsten-filament lamp oper 
Bted at a cofor temperature of·28700 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' 

~~h! 1 r 1 ~~ h~~ ~i~~t~~":~ ~~~n!~~!dlrgg~~~!~ :~e a~~~~ed between cat hode 

• ~7~~~dthth::~~ ~w ~ n~e~~nidniftriaOrneSd }: ~~;r i n{~~d:bnitn:ri ~~e o~a~~~nei n~s. t~~::s 
Code NOS. ,_82 and 5850 filters) from a tungsten-filament lamp operated 

~!rai~o~~r ~::~~ai~;e':d 2~:SOiosKior Thhaes vaa~~e'u~f oVgo~~~f!:~o~~.t~~/~~~ I 
volts are applied between c.d~hod~ 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 
TUIE DEPARTMENT 

TENTAT IVE DATA. 
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MULTIPLIER PHOTOTUBE 

• For Spectral Chal8cteristic of tri~ source, see sheet SPECTRAL CHAR­
ACTERISTIC OF 28700 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°1( SOURCE AFTER PASSING THROUGH INDICATED RED-INFRARED 
FILTER at front of this section. 

• Ratio of anode sensitivity to cathode sensitivity under conditions of 
28700 X tungsten light input. 

Defined as the quotient of the de anode dark current by the anode 'I:'m­
inDus sensitivity. After tube haS been in the dark for 30 minutes, the 
equivalent dark-current input is measured at a tube temperature of ZSDC 

:~~s i'ti f:it\heorS ~gP~~p;~~i a~er \Eu~~~ j ~:~:dc ~rOregn~V~a~~e~n~et h~ur~ii"o~~~ 
emission and ion feedback may be reduced by the use of a refrigerant. 

U Defined as the value where the rms output current is equal to the rms 
noise current determined under the following conditions: Suppl,y voltage 
{E} is 1000 volts, 250C tube temperature, ac-amplifier bandWidth of 1 
cycle per second, tungsten 1 ight source of 28700K interrupted at a low 
audio frequency to produce incident radiation pulses alternating be­
tweE'1"I 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 wi II 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. 

~PECTRAL-SENSITIVITY CHARACTERISTIC 
uf Phototube having S-10 Response 

is shown at the front of this Section 

AVERAGE ANGDl CHARACTERISTICS, 
SENSITIVITY CHARACTERISTIC, 

and 
CURRENT AMPLIFICATION CHARACTERISTIC 

are the sam,', dS th'Js" sh·own for Type 6199 

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION Of AMUICA, HARRISON, NEW JUSEY 
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MULTIPLIER PHOTOTUBE 

5\" 
T 16 ±~; 

MEDIUM-SHELL 

DIHEPTAL 
14-PIN BASE 

JETEC N- B 14 - 38 

BULB 

92CM-1232R3 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BAS.E. 

NOV. 1, 1952 TUBE DEPARTMENT CE-7232R3 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEV 
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MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 
For Headll~ht-Control Service 

The 6323 is the same as the 6328 except for the following 
Items: 

General: 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.9 ••••• 
Anode to all other electrodes 

Maximum Overall Length ••••• 
Maximum Seated Length ••••• 
Length from Base Seat to Center 

4.4 w-f 
6 w-f 

3-11/16" 
3-1/8" 

of Useful Cathode Area. 1-15/16" ± 3/32" 
Weight (Approx.) ••••• • • • •• 1.6 oz 
Base ••••• Small-Shell Submagnal ll-Pin (JETEC No. Bl1-88) , 

Non-hyg roscop i c 

_5/16 f1,HN. 

r-I"_"'-, _-lO;::-I=Jj 
I I I 

15'1; MIN. -M- 3 !I8N 

L I I MAX. 
_L_J 

CATHODE 

SMALL-SHELL 11!ij6N 31~; 

SUBMAGNAL ~"'i'F'i'R __ M'_:r_-1 ± 3"32' j T II-PIN BASE 
JETEC N" 811-88 

J ,~, . .,. t 
DIRECTION @PIN NO, 
OF LIGHT 

o'~' 0 CATHODE 

- -
o 0 

o 0 
92CM-6264R3 . 

BOTTOM VIEW 

t OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY DIRECTION 
FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 
THE BASE. 

MOTE: THE MAXIMUM ANGULAR VARIATION BETWE~N THE PLANE 
THROUGH PINS No. I AND No. I I AND THE PLANE OF THE 
GRILL WILL NOT EXCEED 6°. 

SEPT. 1, 1955 TUIE DIVISION 
DATA 

1..,010 CORPORAT'ON OF AMElICA. HAII'SON, NEW JERSEY 
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6328 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 
FOR HEADLIGHT-CONTROL SERVICE 

DATA 
eneral: 

Spect ra I 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 ••••• 
Length from Base Seat to Center 

of Useful Cathode Area • 
Maximum Diameter ••••••• 
Bulb ••••••••••••• 
Mount i ng Pos i t i on • • • • • • • • • • 
Base ••• Small-ShelI Neosubmagnal 

Basing Designation for BOTTOM VIEW 

Pin 1: Dynode No.1 

Pin 2: Dynode No.2 

Pin 3: Dynode No.3 

Pin 4: Dynode No.4 

Pin 5: Dynode No.5 

• • • • • •• S-4 
4000 ± 500 angst roms 

15/16" 
5/16" 

4.2 J1.}J.f 
5.5 J1.}J.f 

3-1/8" 
2-11/16" 

1-9/16" ± 3/32" 
1-5/16" 

• • • •• T-9 
• • ••••• Any 
ii-Pin, Non-hygroscopic 

(JETEC No.B11-104) 
11K 

Pin 7: Dynode No.7 

Pin 8: Dynode No.8 

Pin 9: Dynode No.9 

Pin 10: Anode 

Pin 11: Cathode 

Pin 6: Dynode No.6 

DIRECTloJ Dr LIGHT 

~aximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

AND ANODE (DC or Peak AC) 
AVERAGE ANODE CURRENTo • • • • • • 
AMBIENT TEMPERATURE •••••••• 

1250 max. volts 

250 max. volts 
0.1 max. rna 

75 max. °c 

On plane perpendicular to the indicated direction of light (see Di.en­
siona! Outline). 

o Averaged over any interval of )0 seconds maximum. 

MARCH 1, 1954 1UIE DEPARTMENT TENTATIVE DATA 
IADIO CORPOIATION 0' AMIIICA, HA.RISON, NEW JElSEY 
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6328 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltaee lEI across voltaee 
divider Providine 1110 of E between cathode and dynode 
NO.1; 1110 of E for each succeedine dynode staee; and 1/10 

of E between dynode No.Q and anode 

With E=lOOO volts 

Kin. Av. Ka%. 

Sensitivity: 
Radiant, at 4000 

angstroms 32500 
Lumi nous:" 

At 0 cps • 5 35 250 
At 100 Me 33 

El ect rode Dark Current 
(At 250 C): 

Anode 0.1 
Any other electrode 0.75 

pampl JLWatt 

ampllumen 
amp/1.umen 

pamp 
JLBmp 

~ For conditions where the light source is a tungsten-filament lamp oper­
ated at a color temperature of 2870o K. Alight input of 10 microlumens 
is used. The load res i stor has a val ue of 0.01 megohm. 

OPERATING CONSIDERATIONS 

The operatine stability of the 6328 is dependent on the 
magnitude of the anode current and its duration. When 

the 6328 is ~perated at high values of anode current, a 
drop in sensitivity (sometimes cal led 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

t i vity. 

The use of an average anode current wei I below the maximum 

rated value of O. I mi Iliampere is recommended when sta­

b iii ty of ope rat i on is' important. When max imum stab iii ty 

is requi red, the anode current shou Id not exceed 10 

m i c roampe res. 

A recommended design of voltage-divider network for use 

with the 6328 to provide stable operation and long tube 
I ife is shown in the accompanying circuit. This design 

provides linear operation within the range normally re­

quired for dimming. At higher I ight levels, the network 
design I imits 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 lUBE DEPARTMENT 
TENTATIVE DATA 

IADIO COIPOIATION OP AMEIICA. HAlliSON. HtW .I1111Y 
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6328 

MULTIPLIER PHOTOTUBE 

RECOMMENDED YOLTAGE-DIYIDER NETWORK FOR USE 
WITH TYPE 6328 IN HEADLIGHT DIMMING SERYICE 

+ 

RIO RII 
.,!,. 

DYNODE N2B 

Rg RI2 N2S 

r----<> y 

RS RI3 1'127 R21 OUT 

R7 RI4 1'12 a ~ 

• 7 

PUT 

OR DC AC 
PO 
SU 

R6 RIS 
N2S I rf[1~ WER 

PPLY 

) 
RS Ria 1'12 4 2~~;"I(,iO ANODE 

\ TYPE 
R4 RI7 1'123 

6328 

R3 RIS 1'122 

R2 RIB 1'121 
y 

RI R20 CATHODE 

-1000 V 

RI R2 R3 R4 R5 
R6 R7 RB R9 RIO: I megohm, 1/2 watt 

RII: 2 megohms, 112 watt 

R12: 5.1 megohms, 1/2 watt 

RI3 RI4 RI5 RI6 

92CS-S127 

RI7 RIB RI9 R20: B.2 megohms, 112 watt 

R21: B20.000 ohms, 1/2 watt 

Devices and arrangements shown or descrloed herein may 
use patents of RCA or others. Information contained 
herein is furniShed without responsibility by RCA 1'or 
its use and without prejudice to RCA·s patent rights. 

MARCH 1, 1954 TIllE DEPARTMENT CE-8127 
RADIO COlrelATlON Of AMeIICA. HAIIISON. NEW JEI$EY 
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6328 

MU~ TIPLIER PHOTOTUBE 

II " 

I !!I'I:M IN. -
2 "16 

I MAX. 

I I 
L_.J 9 " 

I" 
I ~6 316 

SMALL-SHELL 
3 " 

MAX. 
NEOSUBMAGNAL :t 132 

II-PIN BASE 

~ JETEC Nil BII-I04 

J !!I " 1116 MAX. t= 
DIRECTION 
OF LIGHT 

CATHODE 

92CS-8028 

BOTTOM VIEW 

t OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY DIREC­
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE. 

MOTE: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH PINS No. I AND No. II AND THE PLANE OF THE 
GRILL WILL NOT EXCEED 60 • 

MARCH 1, 1954 TUBE DEPARTMENT 
CE-B02B 

IADIO CORPOIATION 0' AM!IICA. MAlliSON. N!W JEISEY 
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AVERAGE ANODE CHARACTERISTICS 

tttu:j:j:tl; ., :_. fH-t~ 

VOLTS/STAGE = 100 • 
-.... ,-. r'. '0 

!.;.... 

.~ t 

9 ~ ~ 
ANODE MILLIAMPERES 

JULY 1,1953 TUIE DEPARTMENT 
lADIO CO.aIATION 0' AMERICA, HAR.ISON. N~w JEUEY 

",.\-t- . 

. .;:j"r;'i+;~:.t 

N 
ci 

92CM-B02S1 

o 
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VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ALONG ITS LENGTH 

SPOT SIZE: I MM APPROX. 
VARIATIONS CAUSED BY INTERCEPTION 

OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN 
IGNORED 

100 

~ 
80 Z ... 

II: 
II: 
~ 
U 

60 ... 
0 
0 
Z 
C ... 40 
~ 

!;( 
oJ ... 

20 II: 

o 5 ~ ~ ~ ~ ~ 

DISTANCE ALONG CATHODE 
FROM END OF CATHODE NEARER BASE-MILLIMETERS 

MAR.18.11154 lWE DEPARTMENT 92CM-7663RI 
UDIO COIPOIATION Of AMIlICA. MAlliSON, NEW JRSIY 
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VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 

SPOT SIZE: I MM APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN 
CATHODE WIDTH PROJECTED NORMAL 

to-
Z ... 
a: 
a: 
:::> 
0 

... 
0 
0 
Z 
0( 

... 
> 
~ 
.J ... 
a: 

TO PLANE OF GRILL 
VARIATIONS CAUSED BY INTERCEPTION 

OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN 
IGNORED 

100 

80 

60 

40 

2D 

024 6 8 ~ ~ 

DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT-MILLIMETERS 

MAR.18,1954 TUIE DEPARTMENT 92CM-7867RI 
IAI»O COIPOIATION OF AMHICA.. HAII.SON. NEW JOSEY 
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RANGE OF LUMINOUS SENSITIVITY 

1000 
8 ,:,~ 
II ~ 
4 ~ 

~ 
3 

2 

100 I U4.tj 
~'t" 

8 .:;,4; 
r- 8 't" 
lC 

0 
0 4 ..... 
CO 

3 N 

0.: 2 
~ I ,:,~{ 
w 

I ~./ t- I 
a: 10 $"~ 
g 8 

0 6 

~ 
Z 4 
W 
~ 3 
:> 

J -< 2 

CIl 
'/ / w 

a: 
I w 

a. 8 
~ 
« II 
I 

>-
t- 4 

;; 
3 

t 
CIl 
Z 

2 

w 
I 1/ CIl 

.1 
8 

II 

4 

3 

211 I 

.01 
25 50 75 100 125 150 

DC VOLTS PER STAGE 

JUNE 29,1953 TUBE DEPARTMENT 92CL-8027 
IADIO COIPOtATION 01' A"utlCA, _IISON, NEW JUS£\' 
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6342 

MULTIPLIER PHOTOTUBE 
IO-STAGE, HEAD-ON TYPE WITH 

1-11/16" SEMI TRANSPARENT CATHODE AND S-II RESPONSE 
SHORT TIME-RESOLUTION CAPABILITY 

DATA 

General: 
Spect ral Response. • • • • • • 
Wavelength of Maximum Response 
Cathode, Semitransparent: 

Shape ..••••• 
Wi ndow: 

Area ••••••••• 
Minimum diameter ••• 
Index of refraction •••••• 

Direct Interelectrode Capacitances 
Anode to dynode No.l0 ••••• 
Anode to all other electrodes. 

Maximum Overall Length 
Seated Length. • • 
Maximum Di ameter ••• 
Mounting Position ••• 
Weight (Approx.) ••• 

•••.•.•• 5-11 -
4400 ± 500 angstroms -

Circular 

2.2 
1-11/16 

sq. in. ~ 
in. 

• •• 1.51 
(Approx.) : 

4.4 I'/Lf 
7 I'/Lf 

• 5-13/16" -
4-7/8" ± 3/16" 

2-1/4" 
• • • •• Any 

Bul b • • • • • • ••••••• 
• ••• 5.2 oz -

• • • • • • • T-16 
Base ••••• Medium-Shell Diheptal 14-Pin (JETEC No. B14-38), 

Non-hyg roscop i c 
BOTTOM VIEW 

Pin 10 - Dynode No.l0 
Pin 11 - Anode 
Pin 12 - Internal 

Connection­
Do Not Use 

13 - Focus i ng 
Elect rode 

Pin 14 - Cathode 

Pin 1 - Dynode No.1 
Pi n 2 - Dynode No.2 
Pin 3 - Dynode No.3 
Pin 4 - Dynode No.4 
Pin 5 - Dynode No.5 
Pin 6 - Dynode No.6 
Pin 7 - Dynode No.7 
Pin 8 - Dynode No.8 
Pin 9 - Dynode No.9 DIRECTION OF LIGHT: 

INTO END OF BULB 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
SUPPLY VOLTAGE BETWEEN DYNODE No.l0 

AND ANODE (DC or Peak AC) ..... 
DYNODE-No.1 SUPPLY VOLTAGE 

(DC or Peak AC) ......... . 
FOCUSING-ELECTRODE VOLTAGE (DC or Peak AC) 
AVERAGE ANODE CURRENT- • . . • • . . . . . 
AMB I ENT TEMPERATURE. . . . . . • • . . . . 

• Averaged over any interval of 30 seconds maximum. 

SEPT. 1, 1955 
TUIE DIVISION 

1500 max. volts 

250 max. volts 

400 max. volts 
400 max. volts 

2 max. rna 
75 max. °c 

- Indicates a change. 

DATA 1 
IADIO CO.POtATION OF AMEiICA, HAIiISON, NEW JElSEY 
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6342 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage IE) across voltage 

divider providing 1/6 of E between cathode and dynode 
No.li 1/12 of E for each succeeding dynode stage; and 

1/12 of E between dynode No.IO and anode 

~ith E = 1250 voLts (e"cept as noted) and 
Focusine Electrode* connected to Dynode NO.1 a.t socket 

Sensitivity: 
Radiant, at 

4400 angst roms. 
Cathode rad i ant, 

at 4400 angst roms· 
Lumi nous:' 

At 0 cos ••• 
Cathode luminous: 

With tungsten 
light source" 

With blue light 
source-t. 

Current Amplification. 
Equivalent Anode-Dark­

Current inout.· 
Equivalent Moise input*. 

Nin. If.dian 

6000 

0.048 

3 7.5 

40 60 

0.04 
125000 

2 x 10-10 
7 x 10-12 

liith E = 1'$00 voLts (except as noted) and 

Na". 

~p//Lwatt 

~p//Lwatt 

100 amp/l umer 

I'8ITlp/l umen 

2 x 10-9 lumen 
lumen 

Focusine ELect,.ode" connected to Dynode NO.1 at socket 

Ifedian 

Sensitivity: 
Radiant, at 

4400 angst roms. 28000 
Cathode radiant, 

at 4400 angstroms. 0.048 
Luminous:' 

At 0 cps. • • 35 
Cathode luminous: 

With tungsten 
light sou rceA • 40 60 

With blue light 
source". 0.04 

Current Ampl ification. • 600000 

Ifa". 

~o//Lwatt 

!LBmo//Lwatt 

ampll umer 

!LBmP /1 umer 

~~ 

• In general. tl1e focusin~ electrode is conn~cted to dynode NO.1 at the 
socket and operated at t he same fixed potent I 81 as dynode NO.1. However. 
in applications critical as to magnitude. uniformity. or speed of the 

~~SPaon:~£e~rfo!~~~~ i n:e:!:~~ r~~~hn;,aleD~~gn~e~~~~ t~o~~e i ~d{~!t~Do\et::: 
divider, and operated at an optimum potentiaf within a range ot 10 to 60 
per cent ot the dynode-No.1 potent i a1. 

~ :~~dc~rdai~~r~~ ~=:~:r!~~r!i~~t 2sa07uOrocKe. i:'fg~~st~~ri!~m~~tml~~gl~~:~; 
is used. The load resistor has a value ot 0.01 Iftegohm • 

• ,-,t,.,-,": See next page. - I nd i cates a Change. 

SEPT. 1, 1955 
lUBE DIVISION 

DATA 1 

IADIO COIPOIATION 0' AMI.lCA. HAI.llON. NEW JOSEY 
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6342 

MULTIPLIER PHOTOTUBE 

... For conditions the same 8& shown under ('l except that the value of 

!;~h~t~!~Xe~:c~~~~e!U~~~n:~~e~O~o;~:~:ra~~ :~~~!~d between cathode and 

• Under the following conditions: Light incident on the cathode is trans­
mitted throuj;lh a blue filter (corning. Glass code NO.511) polished to 
1/2 stock thickness} from a tungsten-filament lamp operated at a color 
temperature of 2870 o K. T .... e value of 1 ight flux on the filter is 0.01 
lumen. The load resistor hasavalue of 0.01 megohm, and 200 volts are 
appl ied between cathode and all other electrodes connected together as 
anode. 

~ rgiE:r:if[a~F c2h8a7~icKt t~h~V ~o~~c~ h i:r. s~~~gfRA~eiH::AetTtER~PS\~~R~~ t~~~T 
FROM 2870 0K SOURCE AFTER PASSING THROUGH INDICATED BLUE fllTERat front 
of this section. 

~ Measured at a tube temperature of 250C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. nark 
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 1250 volts is recommended. 

1* under the following conditions: Supply voltage {E} is 1250 volts, 2SoC 

~i~~t t:~e~~:t~~ei8;~o:mf~I!~~~p~:dd:~ d!h 10;. 1 a~~~~e '::g~:~~~dio t~~g~~~~ 
}~~ i ~:~! ~:~ i ~~ i ~~ f~! s:~l:! t1~n:~~~y ~:t~~:n w~;~~ ~nedrf~~.yaITuh~ S!~!:~i 
current is measured through a tilter which passes only the fundamental 
frequency of the pul ses. 

OPERATING CONSIOERATIONS 

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 Isometimes cal led 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 substant ia I percentage of such loss in sens i­
tivity. 

The use of an average anode current well below the maximum 
rated value of 2 mil I iamperes is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 250 
m i c roampe res. 

Electrostatic and/or magnetic shielding of the 6342 may 
be necessa ry. 

The material of which the dynodes of the 6342 are made has 
stable, high-current carrying capabi I ities 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 scinti I lation 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 mi II imicrosecond 
or less, the rise time of the pulse at the anode is about 

SEPT. 1, 1955 
TUBE DIVISION 

DATA 2 
IADIO COIJlOIATION OF AMEIICA. HAIIISON. NEW JEISEY 



~ 
6342 

MULTIPLIER PHOTOTUBE 

5 mi 11 imicroseconds as measured between Its 10- and 90-per 

cent magnitude points when the supply voltage is 1500 
volts and the focusing electrode ls connected to dynode 
No. I. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having 5-11 Response 

is shown at the front of this Section 

MEDIUM-SHELL 
DIHEPTAL 

14·PIN BASE 
..rETEC N"BI4-38 

92CS-8109R2 

t OF BULB WI LL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

MOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT­
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY. 

SEPT. 1, 1955 
lUIE DIVISION ' 

DATA 2 

lADIO COlPOIATION 0' AMEiICA. HAlIISON. NEW JURY 
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AVERAGE ANODE CHARACTERISTICS 

DYNODE-N21-TO-CATHODE VOLTS =208 
EACH-SUCCEEDING-DYNODE STAGE VOLTS=104 
FOCUSING ELECTRODE CONNECTED TO DYNODE N21 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2810o K. 

W 

~ 
I 

:::> 

~ 
ANODE MICROAMPERES 

JULY 27,1955 TUBE DIVISION 92CM-8125RI 
UDto COII'OIATION Of AMElleA. HAlIIION, NlW IEISEY 
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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 Y6 OF E BETWEEN CATHODE AND DYNODE Nil!; 

V,2 OF E FOR EACH SUCCEEDING STAGE; AND ~2 OF E 

BETWEEN DYNODE NlI 10 AND ANDDE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE N21. 

DASHED PORTION INDICATES INSTABILITY. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERAT-

ED AT A COLOR TEMPERATURE OF 2870o K. 

TUBE TEMPERATURE=25°C 

III 
Z 
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I- 4 ::> 
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2 :5 

a _II 

"'10 
23468 23468 23468 234 
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OCT. 15,1953 TUBE DIVISION 92CM-8124 
IADIO CORI'OIATtON OF AMlIICA, HAlllSON, NEW JEISIY 
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AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
VS OF E BETWEEN CATHODE AND DYNODE N!!I; VI2 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E 

BETWEEN DYNODE N!!IO AND ANODE 
FOCUSING ELECTRODE IS CONNECTED TO 

DYNODE N!!I 

6 15 
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MULTIPLIER PHOTOTUBE 
IO-STAGE TYPE WITH 

4-1/8" x 3" SEMI TRANSPARENT CATHODE AND S-I I RESPONSE 

DATA 
General: 

Spect ra 1 Response. • • • • • • 
Wavelength of Maximum Response 
Cathode, Semitransparent: 

Shape. • • • • • • • • 
Window: 

Minimum length •••• 
Minimum width (Along 

circumference of bulb) 
Minimum area •••••• 

• ••••••• 5-11 -
4400 ± 500 angst roms -

.Semi cyl i ndri cal 

4-1IB in. 

In. 
sq. in. 

Index of refraction •••••• 

3 
12-3/8 

1.48 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10 ••••• 
Anode to all other electrodes. 

Maximum Overall Length ••••• 
Maximum Seated Length. • •••• 
Length from Base Seat to Center 

of Useful Cathode Area 
Maximum Di ameter •••••••• 
Mount i ng Pos i t i on. • • • • • • • 
Weight (Approx.) •••••••• 
Bul b •••••••••••••• 

5 
6.5 

!J#f 
!J#f 

7-3/4" 
7-1/4" 

3-518" ± 1/8" 
2-9/16" 

Any 
. • . 9 oz 

• • • • • • •• T-20 
Base. Small-Button Twentyninar 22-Pin (JETEC No.E22-16) 

BOTTOM VIEW 
Pin 1 - Anode 
Pin 2 - Dynode No.10 
Pin 3 - Dynode No.9 
Pin 4 - Dynode No.8 
Pin 5 - Dynode No.7 
Pin 6 - Dynode No.6 
Pin 7 - Dynode No.5 
Pin 8 - Dynode No.4 
Pin 9 - Dynode No.3 
Pi n 10 - Dynode No.2 
Pin 11 - Dynode No.1 
Pin 12 - Internal Connec­

t i on-Do Not Use 
Pin 13 - Focusing 

El ect rode 
Pin 14 - Same as Pin 12 
Pin 15 - Same as Pin 12 
Pin 16 - Cathode 
Pin 17 - Same as Pin 12 
Pin 18 - Same as Pin 12 
Pin 19 - Same as Pin 12 
Pin 21 - Same as Pin 12 
Pin 25 - Same as Pin 12 
Pin 28 - Same as Pin 12 

PINS 1-11= ON Itt.- DIA. PtN CIRCLE 

PINS 21.2&.281 ON r,; DlA. PIN CIRCLE 

PIN CMiCLES ARE CONCENTRIC 

.... Indicates a Change. 

SEPT. 1, 1955 
TUllE DIVISION 

DATA 1 
.ADIO CORPOIATION Of AMUICA. HAII'SON, NEW JEtSEY 
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6372 

MULTIPLIER PHOTOTUBE 

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). lBO 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. DC 

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 

electrodej 1/120f E between focusing electrode and dynode 

No.1; 1/12ofE for each succeeding dynode stage; and 1/12 

of E between dynode No. 10 and anode 

Wtth E=1000 volts (except as noted) 

Sensitivity: 
Radiant, at 4400 

angstroms. 
Cathode radiant, at 

4400 angstroms 
Lumi nous:. 

At 0 cps. • • • 
At 100 Me ••• 

Cathode luminous: 
Wi th tungsten 

I i ~ht sou rc~ 
With blue 1 ight 

sourcett 
Current Ampl ification 
Equivalent Anode­

Dark-Current Input. 
Equivalent Noise 

Input'· 

Nin. 

5 

20 

0.026 

Ifedian 

16000 

0.026 

20 
19 

33 

600000 

5 x 10-9 

1 X 10-10 

Nax, 

1 X 10-8 

• Averaged over any interval of 30 seconds maximum. 

J'Mp/lLwatt 

J'Mp/lLwatt 

amp/lumen 
amp/lumen 

J'Mpll umen 

I'Bmp 

lumen 

lumen 

, For conditions when the light source is. tungsten-filament lamp oper­
ated at aceler temperature 01 28700 K. Alight input of 10 microlumens 
is used. The load resistor has a value of 0.01 megOhm. 

• For c~nditions the same as shown under (') except that the value of 
1 iiht flux is 0.01 lumen and 150 volts are appl ied Detween cathode and 

t al other electrodes connected toqether as anode. 

Under the following conditions: Light incident on the cathode is trans­
mitted throu$lh a blue filter (corning, Glass Code No.511) polished to 

i~~p:~~i~ r~h 61k~i~~bK~ro~h~ ~~~gu~t~~-flii1ga~tenf\ ~:mgn °r:::aifft:; f s cg~ g~ 
lumen. The load resistor hasavalue of 0.01 megOhm, and 150 volts are 
app1 ied between cathode and all other electrodes connected together as 
anode. 

t,., .,.: See next page. ~ Indicates a Change. 

SEPT. 1, 1955 
1UIIE DIVISION 

DATA 1 
1"'010 COlPOI ... TION Of AMElICA. HAIiISON. NEW ,ElSEY 
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6372 

MULTIPLIER PHOTOTUBE 

• For spectral Characteristic of this source. see sheet SPECTRAL CHARAC­
TERISTIC OF 2870 0 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front 
of this section. 

• Measured at a tuDe temperature of 2SoC 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, 2S0C 
tube temperature, ae-amp1 ifier IJandwidthof 1 cycle per second, tungsten 

1 ~~ne~~u~~~ i ~i i ~~7~uolKs~sn!i~~~~~~? n:t b:t~~:n a~~~~ ~~~,uheene!l ~~ ~r~~~~~ 
The ·on· per iod of the pul se is equal to the ·01'1'· per i ode The output 
current is measured through a filter which passes only the fundamental 
frequency of the pul seSe 

• For maximum signal-to-noise ratio, operation with a supply voltage tEl 
below 1000 volts is recommended. 

OPERATING CONSIDERATIONS 
The operatine stability of the 6372 is depenoent 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 cal led fatigue) may be ex­
pected. The extent of the drop below the tabulated sensi­

tivity values depends on the severity of the operating 
cond it ions. After a period of id leness, 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 mi I I iampere is recommended when sta­
bi I ity of operation is important. When maximum stabi I ity 

is required, the anode current should not exceed 100 mi­
c roampe res. 

Electrostatic and/or maenotic shioldine of the 6372 may 

be necessa ry. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown at the front of this Section 

SEPT. 1, 1955 
lUlE DIVISION 

IADIO COIPOIATION OF AMllleA. HAIiISON. NEW ~EISE'f 

DATA 2 
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MULTIPLIER PHOTOTUBE 

T20 BULB 

73~"MAX. 

-.------ili- - -- - --- - i 
I 
I 
I 
I 
I 
I 
I 
I 

7 " 

~6>t_M'N_' __ ~im~nrTr~iln?-j----L---~ t 

PHOTOCATHODE 
Q2CM-6236RI 

SEPT. 1. 1955 TUBE DIVISION CE-8238RI 
IADIO COrPOIA.TlON Of AMElICA, HAUISON, NEW JUSt:y 
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AVERAGE ANODE CHARACTERISTICS 

~- ._- -,-

l~lrl-j'll ,~fF t.ht;1·1~11J.r t. ·Jl) 1: 

~··i·~ITr~'~' ~H~+rmt,;,·nm~·lnijn~·tw·m~l~\i-TI~~I~mlml:r11 EI:' ~~:~. 'It N 0 

! ~ 3 ~ ~ 0 0 
ANODE MILLIAMPERES 

FEB.26,1954 TUI£ DIVISION 92CM-6258 
IADIO COIPOIAnON OP AMElitA, MAlliSON, NEW ,DRY 
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AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
~2 OF E BETWEEN CATHODE AND FOCUSING ELECTRODE; 

1112 OF E BETWEEN FOCUSING ELECTRODE AND DYNODE N!! I; 

1112 OF E FOR EACH SUCCEEDING 
100 F DYNODE STAGE; AND ~2 OF E = 10000000 , f:: BETWEEN DYNODE N!! 10 & ANODE =~ II 

II II 

4 4 

3 3 

2 2 
,.... J 

'" 11 1 • 10 1000000 0 ,... 
II II co 

N II II 

0: 
~ 4 4 

10.1 
3 3 I-

§ 2 2 ~ 
~ 0 I u 

1.0 100000 ~ '-' 

Z 
II II :J 

~ II II 0.. 
~ 

:::> 
4 4 

« 
..J 

Jt 3 3 
I-
Z 

10.1 10.1 

IS 2 2 IX 

1- IX 
0.. :::> 
~ 

'I 
u 

« 
0.1 10000 I 

>- II II 
l-

II II :; 
i= 4 4 
Ui 
Z 3 3 
10.1 
Ul 

2 2 

II 

0.01 L 1000 
II II 

II II 

4 4 

3 3 

2 

~ 1 
2 

0.001 100 
o 250 500 750 1000 1250 

SUPPLY VOLTS (E) 

FEB. 26, 1954 TUIE DIVISION 92CL-8257 
MIMO CIC*OIAMN Of AMIIICA, MMIIIDN, NlW -.. 
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VARIATION IN SENSITIVITY 

LIGHT SPOT: 1,12 INCH DIA. APPROX. POSITIONED. 
MIDWAY ALONG LENGTH OF PHOTOCATHODE 

VARIATIONS CAUSED BY INTERCEPTION OF 
LIGHT BY GRILL HAVE BEEN IGNORED 

+ 

100 

> 80 
I-

> 
I-
U) 60 
Z 
LU 
U) 

LU 
> 40 

~ 
.J 
LU 
a: 

20 

-60 -40 -20 0 20 40 60 
DEGREES OF ROTATION FROM CATHODE CENTER 

APRIL 9,1954 TUllE DIVISION 92CM-8304 
IADIO COIt'QIAnOH OP AM!IICA, HAlI.SOH, NEW JRSlY 
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VARIATION IN SENSITIVITY 

LIGHT SPOT: Yz INCH DIA. APPROX. 

VARIATIONS CAUSED BY INTERCEPTION OF 
LIGHT BY GRILL HAVE BEEN IGNORED 

100 

80 

:; 60 

I-

ell 
Z 

l;I 
... 
~ 40 

~ 
oJ ... 
~ 

20 

o I 234 
DISTANCE ALONG MIDDLE OF CATHODE 
FROM BASE END TO TIP END-INCHES 

APRIL 9,1954 TUB£ DlVIS10N 92CM-8306 
IADIO COIfOIATION Of AMElItA. HAlIIION, NEW IRRY' 
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~v~ 
'\ GAS PHOTOTUBE 

LOW-MICROPHONIC TYPE WITH S-I RESPONSE 

DATA 
General: 

Spect ra 1 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 •••••• 

••••••••• 5-1 
8000 ± 1000 angst roms 

Semicyl indrical 
1-1/4" 

5/8" 
3 JJ#f 

4-5/16" ± 1/8" 
)-11/16" ± 1/8" 
2-1/8" ± 31)2" 

• • •• 1-1/8" 
• ••••• Any 

1.3 oz 
• •••••• T-6 

Base • • • • •• Dwarf-She 11 Small 4-Pi n (JETEC No.A4-26), 
Non-hygroscopic 

Pin 1 - No 
Connection 

Pin 2-Anode 

BOTTOM VIEW 

~ ~ 
Pin3-No 

Connection 

Pi n 4 - Cathode 

DIRECTION t OF LIGHT 

Maximum Ratings, AbsoLute Values: 

Hatine [ Hatine II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC) 70 max. 90 max. volts 

AVERAGE CATHODE-
CURRENT DENSITY. 50 max. 25 max. !lamp I sq. in. 

AVERAGE CATHODE 
CURRENTo ••••• 10 max. 5 max. !lamp 

AMBIENT TEMPERATURE 100 max. 100 max. °c 
Characteristics at 90 Volts on Anode: 

Nin. Av. NtJ%. 
Sensitivity: 

Radiant at 
8000 angstroms 0.01)5 !lamp/!lwatt 

* On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval of 30 seconds maximum. 

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA 
IADIO COlI'OIATiON Of AMElleA. HAlIISON, NEW JEISIY 
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6405 

GAS PHOTOTUBE 

/lin. Av. }fax. 

Sensitivity: 
Luminous:& 

At 0 CPS 80 135 200 !Lamp/lumen 
At 5000 cps 116 !Lamp/l umen 
At 10000 cps 100 !Lamp/lumen 

Sensitivity Difference 
Between Highest Val ue 
and Lowest Value Along 
Cathode Length.. • • 25 !Lamp/lumen 

Gas Ampl ification Factor 9 
Anode Dark Current: 

At 250 C 0.1 !Lamp 

Minimum Circuit Values: 
~ith anode-supply voltage of 70 or less 90 volts 

DC Load Resistance: 
For dc currents above 

5 !Lamp • . . . . . 0.1 mi n. megohm 
For dc currents below 

5 !Lamp • . .. . 0 min. megohm 
For dc currents above 

3 !Lamp ...... 2.5 min. megohms 
For dc currents below 

3 jL8mp • 0.1 mi n. megohrr 

& For conditions where the light source is a tungsten-filament lamp oper 
ated at a color temperature at 2B70 0 K. A de anode supply of 90 voltt 
and a l-megohm load resistor are used. For .the a-cycle measurements~~ 
light inputofO.l lumen is used. For the SODo-and lOODO-cycle measur",,: 
ments. the light input is varied sinusoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

'Measured under the same conditions as indicated ul1der (A) with light 
input of 0.1 lumen and a light spot 1/2 inch in diameter. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

and 
FREQUENCY-RESPCNSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

JUNE 14. 1954 
TUSIi DIVISION 

TENTATIVE DATA 
RADIO CORrOlATION OF AMERICA, HAI:IISCH, NfW JElSfY 
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GAS PHOTOTUBE 

DWARF-SHELL 
SMALL 4-PIN 

BASE 

JETEC N2A4-26J " . I _____ ..J.. 

11/8 MAXt 

AK IS PLANE PASSING PLANE PASSING THROUGH 
THROUGH CENTER OF SIDE RODS OF CATHODE 

BOTTOM OF BASE WILL NOT DEVIATE 
PARALLEL TO PLANE FROM PLANE AA' 

THROUGH PINS 1&4 BY MORE THAN 12° 

- A' 

92CS-8229 

JUNE 14, 1954 TUIE DIVISION CE-8229 
IADIO COIPOIATION OF AMERICA, HAlIISON, NEW JEI.Y 
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AVERAGE ANODE CHARACTERISTICS 

JAN.22,1954 

ANODE MICROAMPE~ES 

TUIE DIVISION 
UDIO CDIPOIAIION 011 AMIIfCA. MAllISON. NEW JIIRY 

o 

92CM-8227 
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MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 

For BeadLt~ht-ControZ Servtce 

DATA 
General: 

Spectral Response ••.••.• 
Wavelength of Maximum Response. 
Cathode: 

•••••••• S-4 
4000 ± 500 angst roms 

Mi n imum projected length" .. 
Minimum projected width" •••• 

Direct Interelectrode Capacitances: 
Anode to dynode No.9 ••.••• 
Anode to all other electrodes •••.. 

Maximum Overall Length (Excluding leads). 
Maximum Envelope Length (Excluding tip) 
Length from Envelope Seal to 

Center of Useful Cathode Area 
Maximum Diameter •. 
Bulb •••••.. 
Mounting Position. 

4.2 
5.5 

15/16" 
5-16" 

!l#f 
!l#f 

2-3/4" 
2-1/4" 

1-1/4" ± 3/32" 
1-3/16" 
• • T-9 
• • Any 

2 oz Weight (Approx.) •. 
Terminals. Flexible Lead. See Dimensional Outline 

Lead 1 - Cathode 
Lead 2 - Dynode No.1 
Lead 3 - Dynode No.2 
Lead 4 - Dynode No.3 
Lead 5 - Dynode No.4 
Lead 6 - Dynode No.5 

BOnOM VIEW 

~ 
DI~CTION OF LIGHT 

Maximum Ratings, Absolute Values: 

I ANODE-SUPPLY VOLTAGE (DC or Peak AC) • 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

AND ANODE (DC or Peak AC) 
AVERAGE ANODE CURRENTo. • • 
AMBIENT TEMPERATURE •••• 

Lead 
Lead 
Lead 
Lead 
Lead 

7 - Dynode No.6 
8 - Dynode No.7 
9 - Dynode No.8 

10 - Dynode No.9 
11- Anode 

1250 max. volts 

250 max. volts 
0.1 max. ma 

75 max. °c 

., On pl ane perpend i cul ar to the i nd i cated d i rec t i on of 1 i ght (See Di.en.­
sian.a' OuHine). 

~o Averaged over any interval of )0 seconds maximum. 

MA.Y 1. 1955 rulE DIVISION TENTATIVE DATA 
IADIO COlPOtATION OF AMEiICA, HAIiISON. NEW JElSEY 
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MULTIPLIER PHOTOTUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Under conditions ",ith supp.ly voltaee (E) across voltaee 
divider providing 1/10 0/ E between cathode and dynode 
NO.1; 1/10 of E for each succeeding dynode stage; and 1/10 

of E bet",een dynode NO.9 and anode 

Iii th E = 1000 VA 1 t s 

Sensitivity: 
Radiant, at 4000 

angstroms 
Lumi nous:" 

At 0 cps • 
At 100 Mc. 

Electrode Dark Current 
(At 25°C): 

Anode •••• 

Any other electrode •••• 

Nin. Nedian Max. 

32500 

5 35 250 
33 

0.25' 
0.75 

JL'lmp/JLwatt 

amp/1 umen 
amp/l umen 

JL'lmp 
JL'lmp 

.. For condit ions where the 1 ight source is a tungsten-filament lamp oper­
ated at acalor temperature of 28700K. 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 adjusted to give senSitivity of 
7.5 amperes per 1 umen. 

OPERATING CONSIDERATIONS 
The operatinll 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 cal led 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 useofan average anode current well below the maximum 

rated va I ue of O. I mi I I i ampere is recommended when sta­

bi I ity of operation is important. When maximum stabi I ity 

is required, the anode current should not exceed 10 

microamperes. 

A recommended design of voltage-divider network for use 

with the 6472 to provide stable operation and long tube 

I ife 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 I imits 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 dc operat ion. When ope rat ion at other current 

values is desired, the values of the resistors can be 

changed proport i onate Iy. 

MAY 1, 1955 
TUIE DIVISION 

TENTATI VE DATA 

IADIO COIPOIATlON Of AMlIICA. HAlIISON, NIEW JIEISIEY 
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MULTIPLIER PHOTOTUBE 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6~72 IN HEADLIGHT-DIMMING SERVICE 

RII DYNODE N" 9 

Rg 
N~ 8 

N" 7 R21 OUTPUT 

92CS-8~26 

RI R2 R3 R4 R5 

R6 R7 RB R9 RIO: I megohm, 1/2 watt 

RII: 2 megohms, 112 watt 

R12: 5.1 megohms, 1/2 watt 

RI3 RI4 RI5 RI6 

RI7 RIB RI9 R20: B.2 megohms, 1/2 watt 

R21: B20,000 ohms, 1/2 watt 

MOTE: Adj ustab I e between approx i mate Iy 500 

and 1000 volts de or peak ac. 

Devices and arrangements shown or described herein may 
use I?atents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA"s patent rights. 

MAY 1, 1955 lUBE DIVISION 
IADIO CORPOIATION OF AMI!lICA, HA.IIISON. NEW JElSEY 

CE-8526 



~ 
6472 

MULTIPLIER PHOTOTUBE 

T9 BULB 

t .280- R . .J 

BOTTOM VIEW 92CS-8495 

THE ANGULAR VARIATION BETWEEN THE PLANE' 
THROUGH LEAD No. I AND TUBE AX I 5 AND 
THE PLANE PERPENDICULAR TO THE PLANE OF 
THE GRILL WILL NOT EXCEED 200 • 

MAY 1. 1955 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having 5-4 Response 
is shown at front of this Section 

TUllE DIVISION 
IADIO CO_POIATION OF AMEriCA. HAItISON. NEW JnsrY 

CE-8495 
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AVERAGE ANODE CHARACTERISTICS 

JAN. 29, 1955 

ANODE MILLIAMPERES 

TUBE DIVISION 
IADIO COIPOIATION OP AMEIICA. HAlIISON. NEW JOllY 

92CM - 6029RI 
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. SPOT SIZE: I MM APPROX. 
VARIATIONS CAUSED BY INTERCEPTION 

OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN 
IGNORED 

100 

t-
80 Z ... 

a: 
a: 
j 
u 

60 ... 
0 
0 
z 
0( 

... 40 
> 

~ 
oJ ... 

20 a: 

o 5 ~ ~ ~ ~ ~ 

DISTANCE ALONG CATHODE 
FROM END OF CATHODE NEARER LEADS-MILLIMETERS 

FEB.II.1955 TUBE DIVISION 92CM-8535 
IAlNO COIfOt.\TlON 01' AMElICA, HAlIISON, NEW JEI$EV 



~ VARIATION IN SENSITIVITY OF 

6472 

PHOTOCATHODE ACROSS ITS PROJECTED 
WIDTH IN PLANE OF GRILL 

rnnTlllllllllllll! I! III! IIII ! III II! II i ! IIII1I1 nm 
SPOT S I Z E: I MM APPROX. .\.W..l.J.l.W.J.l.W..j.+J.I+l+Ifl.Wf+I 

GRILL TOWARD OBSERVER,LEADS DOWN lilill.u.u.u.u.m1:m1~ 
. CATHODE WIDTH PROJECTED NORMAL 

TO PLANE OF GRILL 

VARIATIONS CAUSED BY INTERCEPTION 
OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN J.lliilllllilmJmm~ 
IGNORED 

I il :' 
I 
i 

I I III' 11'11" 'II : 

Iii II Ill! ! II 

'I. 

"j::j 

024 6 8 ~ ~ 

DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT-MILLIMETERS 

FEB.II,IS!>!> TUBE DIVISION 92CM-8!>36 
IAOIO COlI"OlATlOH Of AMERICA. HAlIISON, NEW JEllEY 
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RANGE OF LUMINOUS SENSITIVITY 

1000 

2lL : J: I 

.01 t , 
25 50 75 100 125 150 

DC OR PEAK SINE-WAVE AC VOLTS PER STAGE 

JAN. 29. 1955 TUIE DIVISION 92CL-8027RI 
IADiO COIfOIAnON OP AMEIIeA. HAIIIION. New JOllY 
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VACUUM PHOTOTUBE 
LOW-MICROPHONIC TYPE WITH S-I RESPONSE 

DATA 
General: 

Spect ra 1 Response • . • • . • • 
Wavelength of Maximum Response. 
Cathode: 

Shape. • • • . • • • • 
Minimum projected length' •• 
Minimum projected width' ••• 

Direct Interelectrode Capacitance 
Dver;;, 11 Length. • • • • • • • • . 
Seated Len~th • • • • • • • . • • 
Seated Lenqth to Center of Cathode 
Maximum Diameter. 
Mountinq Position 
We i ght .( App rox. ) • 
Bul b. 

. ........ S-l 
BOOO :t 1000 anqs t roms 

Semicyl indrical 
1-1/4" 

5/8" 
.... 3 w-f 
4-5/16" ± 1/8" 

3-11/16" ± 1/8" 
2-1/8" :t 3/32" 

1-1/8" 
. .• Any 

1.3 oz 
• ••• T-B 

Base. • . . • • • . Dwarf-Shel1 Small 4-Pin (JETEC No.A4-26), 
Non-hygroscopic 

Pi n 1- No 
Connection 

Pin 2-Anode 

BOTTOM VIEW 

~ 
~ 

Pin 3-No 
Connection 

Pin 4-Cathode 

DIRECTIONt OF LIGHT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC) • • • • 

AVERAGE CATHODE-CURRENT DENSITYo. 
AVERAGE CATHODE CURRENTo ••.•• 
AMBIENT TEMPERATURE ..•..•. 

500 max. 
25 max. 
5 max. 

100 max. 

Characteristics at 250 Volts on Anode: 

Sensitivity: 
Radiant at BOOO anqstroms • 
Luminouslf! •••• : ••.• 

Sens i t i v i ty D iff erence Between 
Hiohest Value and Lowest 
Va 1 ue A 1 onq Cathode Lenoth a • 

Anode Dark Current at 250C .• 

Ifin. 

20 

Av. 

0.0027 
30 

Max. 

40 

4.5 
0.013 

volts 
pamp/sq. in. 

pamp 
°c 

jUlmpl JLwatt 
jUlmp/l umen 

jUlmp/lumen 
jUlmp 

'" On plane perpendicular to indicated direction of incident light. 

o Averaged over any interval of 30 seconds maximum. 

fI: For conditions where the light source is a tungsten-filament lamp oper­
ated at a color teml?erature of 28100 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 lig!'lt spot 1/2 inch in diameter. 

MAR. 1, 1955 
TIllE DIVISION TENTATIVE DATA 

10\010 COIPOIATION OF AMElICA., HAIiISON, NEW JElSEY 
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6570 

VACUUM PHOTOTUBE 

SPECTRAL-5ENS I TI V I TY CHARACTER I STI C 
of Phototube hav i n9 S-l Response 

is shown at the front of this Section 

Te BULB 

DWARF-SHELL 
SMALL 4-PIN 

BASE 

"'" ""N'~ 

AA' IS PLANE PASSING 
THROUGH CENTER OF 

BOTTOM OF BASE 
PARALLEL TO PLANE 

THROUGH PINS 1&4 

I" J--------,-
I/e MAX. 1= 

PLANE PASSING THROUGH 
SIDE RODS OF CATHODE 

WILL NOT DEVIATE 
FROM PLANE AA' 

BY MORE THAN 12· 

-A' 

92CS-8229 

MAR. 1. 1955 TUBE DIVISION 
CE-8229 

IAOIO CO.POIAnaN Of AMEliO.. HAUISON. NEW JflSEY 



AVERAGE 

~ ~~ 
ANODE CHARACTERIST~ ~ 

~ ~ ~ ~ g ~ o 

ANODE MICROAMPERES 

DEC.3,1954 TUBE DIVISION 92CM-6491 
IADIO COlPOlATION Of AMEllCA, MAlliSON, NEW JUSlY 
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6655 

MULTIPLIERPHOTOTUBE 
IO-STAGE, HEAD-ON TYPE WITH 

1-11/16" SEMITRANSPARENT CATHODE AND S-II RESPONSE 

DATA 

General: 

Spectral Response ...... . 
Wavelength of Maximum Response 
Cathode, Semitransparent: 

Shape. . . . . . . 
Wi ndow: 

Area. 
Minimum diameter .. 
Index of refraction. . .. 

. ....... S-11 
4400 ± 500 angstroms 

2.2 
1-11/16 

. . " 1.51 
(Approx.) : 

Circular 

sq. in. 
in. 

Direct Interelectrode Capacitances 
Anode to dynode No.~O. . . . . 
Anode to all other electrodes. 

Maximum Overall Length 
Seated Length .. . 
Maximum Diameter .. . 

4.4 
7 

/#L f 
iJ-iJ-f 

5-13/16 " 
4-7/8" ± 3/16" 

2-5/16" -
Mounting Position .. . 
We; ght (Approx.) .. . 
Bul b ••..••••• 
Base .. Medium-Shel I Diheptal 14-Pin 

for BOTIOM VIEW 

Pin 
Pin 
Pin 

Pin 

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 
Pi n 7 - Dynode No.7 
Pi n 8 - Dynode No.8 
Pi n 9 - Dynode No.9 

DIRECTION OF LIGHT: Pin 
INTO END OF BUI.B 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 

AND ANODE (DC or Peak AC). 
DYNODE-No.1 SUPPLY VOLTAGE 

(DC or Peak AC) .... 
FOCUSING-ELECTRODE vOLTAGE 

(DC or Peak AC) .... 
AVERAGE ANODE CURRENT- . . 
AMBIENT TEMPERATURE .... 

-Averaged over any interval of 30 seconds maximum. 

10-56 
TUBE DIVISION 

· . . .. Any 
· ... 5.2 ot-

. ...... T-16 
(JETEC No. B14-38), 

Non-hyg roscop i c 
• •••• 14AA -

10 - Dynode No.10 
11- Anode 
12 - Internal 

Connect ion­
Do Not Use 

13 - Focus i ng 
Electrode 

14 - Cathode 

1250 max. volts 

250 max. volts 

300 max. volts 

300 max. vol ts 
0.75 max. ma 

75 max. °c 

-Indicates a change. 

DATA 1 

-

IADIO COIPOIATION OF AMElICA. HAIltISON. NEW JElSEY 
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6655 

MULTIPLIEf\ PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under c_onditions with supply voltage tEl across voltage 

divider providing 1/6ofE between cathode and dynode No.1; 

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) and 
Focus-ing Electrode:« connected to Dynode No.1 at socket 

Sensitivity: 
Rad i ant, at 

4400 angstroms 
Cathode radiant, at' 

4400 angstroms 
Luminous:. 

!lin. 

At 0 cps . . .. 10 
With dynode No.l0 

as output elec-
t rode"'· •... 

Cathode ruminous: 
Wi th tungsten 

light sou rce.... 40 
With blue light 

source'" •.... 0.04 
Current Ampl ificat ion. 
Equivalent Anode-Dark­

Current Input.-... 
Equ i va I ent No i se Input'" 
Dark Current to Any 

Electrode Except 
Anode (At 250 C) .. 

Ned ian 

20000 

0.040 

25 

15 

50 

500000 

8.5 x 10- 10 
7 x 10- 12 

With .E = 750 volts (except as noted) and 

}fax. 

I"amp /I"wa tt 

I"amp/I"watt 

amp/lumen 

amp/lumen 

I"amp/lumen 

I"amp 

2 x 10-9 lumen 
lumen 

0.75 I"amp 

Focusing Electrode* connected to Dynode NO.1 at socket 

Sensitivity: 
Radiant, at 

4400 anqstroms 
Cathode radiant, at 

4400 angstroms 
Luminous:. 

At 0 cps . . . 
Cathode luminous: 

Wi th tungsten 

Nin. 

light sou rce.... 40 
With blue light 

source'". . .. 0.04 
Current Ampl ification. 

Hedian Max. 

2000 I"amp/I"watt 

0.040 I"amp/I"watt 

2.5 amp/lumen 

50 I"amp/lumen 

I"amp 
50000 

• For conditions where the 1 ight source is a tungsten-filament lamp oper­
ated at a color temperature of 2810oK. Alight input of 10 microlumens 
is used, The load resistor has a value of 0.01 megohm. 

* .• * •• , ••••• , .... : See next p&ge. ~ Indicates a change. 

10-56 
TUBE. DIVISION 

DATA 1 

11.010 COI'OIATlON OF AMElICA, HAI1IISON, NEW JElSEY 
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6655 

MULTIPLIER PHOTOTUBE 

In general, the focusin9 electrode is connected to dynOde No.1 at the 
socket and operated at t he same fixed potent i a1 as dynode No.1. However. 

~~ s~~~~~~a \ ~~nsf oC/ui5\i~ga 'J,a:c : ~o~:g~~~ u~~. c~~~~~~~~ l\'o °trh:p:~f u~:a~ r: 
arm of a pOlent iometer Detween cathOde and dynode No.1 in the vol tage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynOde-No.1 potent ia1. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.lO as the output electrode. With 
this arrangement, the load is connected in the dynode-No.lO circuit 
and the anoCle serves only as collector • 

... For conditions the same as shown under (e) except that the value of 

~; fh~t ~~~x e\~~i ~~d~~m~gn~~~ t~~O t~~~~~e~r:s a~~~~:? between cat hode and 

m Under the following conditions: Li~ht incident on the cathOde is trans-

~; 1 t~~o~~r~~~~k~e~!)e f ~~~ t: [u~~~[~~~Y~ 1 ~~:~~ f~~~ ~~~;~t~dP~~ i !h~gl ~~ 
temperature of 28700K. The value of 1 ight flux on the filter is 0.01 
lumen. The load resistor has a value of 0.01 megOhm, and 200 volts 
are appl ied between cathode and all other electrodes connected to­
lJether as anode • 

• ~~~E~~~in~lF i;:~;~t~rd;i i~ouo:CEth~NsD S~pU{CCtR'ALs~~A~~~~iR~~~1~R~~ ~~~~T 
FROM 2870 0 K SOURCE AFTER PASSI"IG THROUGH INDICATED BLUE FILTER at 
front of this section. 

o Measured at a tube temperature of 2SoC and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. 
Dark current caused Oy thermionic emiSSion and ion feedback may be 
reduced by the use of a refrigerant. 

• For maximum siynal-to-noise ratio, operation with a supply voltage 
(E) below 1000 volts is recommended. 

* Under the following conditions: Supply volt8oJe (E) is 1000 volts, -
2';0C tube temperature, ac-ampl ifier bandwidth of 1 cycle per secone,I 
tungsten 1 i~ht source of 2870 0K interrupted at a low audio frequency 
to produce Incident raCliation pulses alternating between zero and the 
value stated. The ·on" period of the pulse is equal to the "off· 
perioCl. The output current is measured through a filter which passes 
only the fundamental frequency of the pulses. 

OPERATING CONSIDERATIONS 

The operatiny stability of the 6655 is dependent on 

the magnitude of the anode current and its durat ion. 

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 tabul'ated 

sens i t iv i ty va I ues depends on the seve r; ty of the ope rat i ng 

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

bi I ity of operat ion is important. When maximum stabi I ity 

is required, the anode current should not exceed 100 

m i c roampe res. 

ELectrostatic and/or magnetic shielding of ~the 6655 may 

be necessary. 

10-56 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-II Response 

is shown at the front of this Section 

-I nd icates a change. 

I\IIE DIVISION DATA 2 
IADfO COIPOIArtoN Of ME,IeA. MAlliSON. NEW .lEISEY 
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6655 

MULTIPLIER PHOTOTUBE 

MEDIUM-SHELL 

DIHEPTAL_,,-

14-PIN BASE,,:-.. 
JETEC N'BI4-38 

92CS-8109R3 

t OF BULB WI LL NOT OEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE 
BASE. 

NOTE: WITHIN MloNIMUM DIAMLTER, DEVIATION FROM FLAT­
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY. 

CE-8109R3 
TUBE DIVISION 

1"010 CORPORATION OF AMUle". HARRI~ON. NEW JERSfY 
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AVERAGE ANODE CHARACTERISTICS 

. .. ~... . ... 

c=c: ::: :~: 
~ ~g~i: .~: ~~ ..... : :.:. : ~ :.-:" , 

~ :::~ ~:. . ... . 

~~;:: . ",. : ... .. 

'If,-: ~ : :: t ::,: . . .. '.: .Ii: : :. X: :.: .'::, lfft 

APRIL 20, 1955 TUBE DIVISION 92CM-6603 
IADIO COIIPOlATION OF AMEli"', HAU.SON, NEW JEISFt 
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AVERAGE CHARACTERISTICS 

~UPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
"6 OF E BETWEEN CATHODE AND DYNODE N21; 112 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 112 OF E 

BqWEEN DYNODE N210 AND ANODE 
100 i=FOCU ING ELECTRODE IS CONNECTED=ii' 10000000 

e I- TO DYNODE N"I 7 8 

e e 

4 4 

3 3 

2 2 

? 
1/ I 

• 10.0 1000000 
0 e e 
t-
eD • e N 

II: 
::Ii 

4 4 

w 3 3 
~ Z 

II: 
2 

:~ 
2 0 

9 ~ 
,§, '/ i;tJ (,) 

1.0 
ii! 

100000~ 
e e ::J z • ~ e 0.. w 'I': ::Ii ::Ii « :J 4 4 ..J 

~ 3 3 
~ 
Z 

W W 

II: 2 Ii 2 II: 
W II: 
0.. 

II 
:J 

::Ii ~ (,) 

« 0.1 10000 I 
>- 8 e 
~ 

:> • 6 

E 4 4 
II) 

3 Z 3 
W 
II) 

2 2 
I 

1/ II 
0.01 1000 

e 8 

6 6 

4 4 

3 3 

2 2 

0.001 100 
o 250 500 750 1000 

SUPPLY VOLTS (E) 
1250 

MAY 27,1955 TUIE DIVISION 92CL-8638 
IMlIO COII'OIATION Of AMEIICA. HAIIISON. NEW JUSO 
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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 1/6 OF E BETWEEN CATHODE AND DYNODE N!l I, 

1/12 OF E FOR EACH SUCCEEDING STAGE, AND V,2 OF E 

BETWEEN DYNODE N.IIIO AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE N!ll. 

DASHED PORTION INDICATES INSTABILITY. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 267o"K. 

TUBE TEMPERATURE=25°C 

oJ) 

Z lO-
w 

8 :::ii 
:l 6 
...J 

~ 4 

:l 3 

I II. 

~ 2 

t-

~,O 
a: 8 a: 
:l 6 
U 
I 4 

" ...... 
a: 3 

~ r-... / 
I 

2 
W 

810- 9 ~ ~ 

~ 8 

l- e 
z 

4 W· 
...J 3 
~ 
5 2 
a 
"'IOIC 

23468 23466 23468 234 
OJ I 10 100 

LUMINOUS SENSITIVITY-AMPERES/LUMENS 

MAY 27, 1955 TIllE DIVISION 92CM-8636 
1.\010 COIfQIATlCIH Of AMEllCA, MAlliSON.. NIW ..., 
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EF"F"ECT OF" MAGNETIC FIELD ON ANODE CURRENT 

MAGNETIC FIELD IS PARALLEL TO DYNODE -CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 

OBSERVER. 

DYNODE-NRI-TO-CATHODE VOLTS=ISO 
EACH-SUCCEEDING-STAGE VOLTS=IOO 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE N21 

100 

80 

... 
Z 
III 
II: 110 
II: 
::;) 

U 

III 
0 
0 
Z 
C 

III 
> 

~ 
40 

.J 
III 
at: 

20 

MAGNETIC FIELD INTE'NSIT"-'GAIUS.SES 

MAY 7,1955 TUBE DIVISION 92CM-8136RI 
IADIO COIPOIATION OF AMERICA.. HAUISON, NEW JElHY 
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6810 

MULTIPLIER PHOTOTUBE 
I4-STAGE, HEAD-ON TYPE WITH 

1-11116" SEMITRANSPARENT CATHODE AND S-II RESPONSE 
~HORT TIME-RESOLUTION CAPABILITY 

DATA 
General: 
Spect ra I Response • • • • • 
Wavelength of Maximum Response 
Cathode. Semitransparent: 

Shape ••••••• 
Wi ndow: 

S-11 
4400 ± 500 angstroms 

.Circular 

Area • • • • • • • • 2.2 sq. in. 
in. Minimum diameter. • • 1-11/16 

Index of refraction. • • • • • •• 1.51 
,Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No. 14 • • • • • • •• 2.4 IJ.I.Lf 

IJ.I.Lf 

IJ.I.Lf 

Anode to all other el ectrodes • • • • 5.5 
Dynode No.14 to all other electrodes. 7.5 

Maximum Overall Length 
Seated Length • • 

7-112" 

6-11/16" ± 3/16" 
• •• • 2-3/S" 
• •••••• Any 

Maximum Diameter •••• 
Mounting Position ••• 
Weight (Approx.) •••• 
Bul b •••••••••••• 

• • • • •• S oz 
• • • • • • • • • • • • •• T-16 

Base. • • • • • Small-Shell Bidecal 20-Pin (JETEC No.B20-102). 

Basing Designation 

Pi n 1- No Connec-

Non-hyg roscop i c 
for BOTTOM V lEW. • • • • • • • • •• 20B 

t ion 
Pin 
Pin 

Pin Pi n 2 - Dynode No.1 

Pin 3-Dynode No.3 
Pi n 4 - Dynode No.5 
Pi n 5 - Dynode No.7 
Pi n 6 - Dynode No.9 
Pi n 7 - Dynode No.11 
Pin S-Dynode No.13 
Pin 9-Grid No.2 

I. Pin 

(Accelerating 

EI ectrode) 
Pin 10- Anode 

DIRECTION OF' LIGHT: 
INTO END OF BULB 

Maximum Ratings, AbsoLut. VaLu.s: 

ANODE-SUPPLY VOLTAGE (DC) 
SUPPLY VOLTAGE BETWEEN DYNODE No. 14 

AND ANODE (DC). • • • • • • • • • • 
SUPPLY VOLTAGE BETWEEN ACCELERATING­

ELECTRODE AND DYNODE No. 13 (DC) •• 
DYNODE-No.1 SUPPLY VOLTAGE (DC) • 
FOCUSING-ELECTRODE SUPPLY VOLTAGE (DC). 

I AVERAGE ANODE CURRENT"'. • • • • • 
AMB I ENT TEMPERATURE • • • • • • • 

Pi n 

Pin 

Ayeraged over any interval of ,0 seconds maximum. 

4-56 
1UIE DIVISION 

11 - Dynode No.14 
12 - Dynode No. 12 
13 - Dynode No. 10 
14 - Dynode No.S 
15 - Dynode No.6 
16 - Dynode No.4 
17 - Dynode No.2 
lS - No Connec-

tion 
19-Grid No.1 

(Focusing 

EI ectrode) 
20 - Photocathode 

2300 max. volts 

400 max. volts 

t500 max. volts 
400 max. volts 
400 max. volts 

2 max. ma 
75 max. °c 

TENTATIVE DATA 1 
IADIO·a:H:POIATtQN Of AMEIICA, HAI"SON, NEW JllSEY 
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6810 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 
Under ~onditions with supply voltage (E) across a voltage 

divider providing electrode vOltages shown in Table 1 

With E ~ 2000 volts (except as noted) and Accelerating­

Electrod~ Voltaee adjusted to fJve maXimum ,ain 

)Iln. Ned ian Nax. 

Sensitivity: 
Radi ant, at 

4400 angst roms. 0.6 amp//Lwatt 
Cat hode rad i ant ~ 

at 4400 angstroms 0.048 !L8mp/ /Lwatt 
Lumi nous:. 

At 0 cps. 120 750 4500 amp/lumen 
With dynode No.14 

as output 
el ect rodet. 525 amp/lumen 

Cathode luminous: 
Wi th tungsten 

Ii ght sou rce" 40 60 )L8mp/lumen 
With blue light 

source .... 0.04 !L8mP 
Current Ampl ification 12.5 x 106 

Equivalent Anode-Dark-
Current I nputl!>. 5 x 10- 10 2 x 10-9 lumen 

Eauivalent Noise Input. 6 x 10-12 lumen 
Dark Cu rrent to Any 

Electrode Except 
Anode (At 250 C) .• 0.75 )L8mp 

~.th E = 2300 volts (except as noted) and Acceleratinf­
lee trade Voltage adjusted to give maXlmum ealn 

Nin. Hedian Hax. 

fSens it i v i ty: 
Rad iant, at 

4400 angst roms. 3.2 amp/I'Watt 
Cathode radiant, 

at 4400 angstroms 0.048 !L8mp/ /Lwatt 

Luminous:. 
At 0 cps. 660 4000 28000 amp/llJmen 
With dynode No.14 

as output 
elect rodet. 2800 amp/lumen 

Cathode luminous: 
Wi th tungsten 

light sou rce& 40 60 )L8mp/lumen 
Wi th blue light 

sou rc"s •. 0.04 /Lamp 

Current Ampl i fication 66 x 106 

•. t ,·,61 •• ,.,_,*: See next page. 

4-56 TENTATIVE DATA 1 
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MULTIPLIER PHOTOTUBE 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 

Cathode and Focusing Electrode 
Focusing Electrode and Dynode No.1 
Dynode No.1 and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No. 10 
Dynode No. 10 and Dynode No.ll 
Dynode No.ll and Dynode No.12 
Dynode No.12 and Dynode No. 13 
Dynode No.13 and Dynode No.14 
Dynode No.14 and Anode 
Anode and Cathode 

5.~% of Supply 
Voltage (E) 

multipl ied by 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.25 
1.5 
1. 75 
2 

18.5 

i For condit ions where the 1 ight source is a tungsten-filament lamp oper­
ated at 8color temperature of 28700K. A light input of 0.1 microlumen 
is used. T~e load resistor has a value of 0.01 megohm. 

t An output current of opposite polarity to that obtained at the anode 
may De provided by using dynode No.U as the outp.ut electrOde. With 
this arrangement, the load is connected in the dynode-No.lij circuit 
and the anode serves only as collector. The value of sensitivity at 
dynode No. U is app rox i matel y 701 of t hat when t he anode is t he out­
put electrode. Specifically. the sensitivity measured at dynode No. 
n is equal' to (l-l/g) times the sensitivity measured at the anode. 
where "g" is the gain of the dynode-No.U stage • 

.. For cond i t ions the same as shown under ,,) except that the val ue of 
light flux is O.011umen 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 throu9h a blue filter (Corning. Glass Code No.511, polished to 
1/2 stock thickness) from a tungsten-filament lamp operated at a color 
temperature of 2870 0K. The value of 1 ight flux on the filter is 0.01 
lumen. The 1.oad resistor hasavalue of 0.01 megohm. and 200 volts are 
appl ied between cathode and all other electrodes connected together as 
anode., 

• :~fE:f~iflaJF c;8alo~cKteL~ ~~\i ~O~~C~h i:o s~~~~~RA~e~H:::CeTtERsts~cl~R~~ t~~~T 
FROM 2870 0 K SOURC E AFTER P ASS I NG THROUGH IN 0 I CATED BLUE F IL TER at front 
of this section • 

., Measured at a tube temperature of 250C and with the supply voltage (E) 
adjusted to givealuminous sensitivityof2000 amperes per lumen. Dark 
current caused by thermionic emission and ion feedbaCk may be reduced 
by the use of a refrigerant. 

• ~~ro:a~~~~mv~a~a1~t~;g~~~:n~:~:0. operation with a supply voltage (El 

I * Under the following conditions: Supply voltage (E) is 2000 volts. 250C 

~~~~w1~~~e~~t ~reCYCe,xete:;~' s:~~~J ~ ~~~~~i~~1,of9-h;OOSOO~~~~SotC2:~gJ~ f ~ ~~ 
terrupted at a low aud i 0 frequency to produce Inc i dent rad i at ion pulses 
alternating between zero and the value stated. The "on" period of the 

f~:~~g~ ~ fei~ut~'r ~~i ~:~a;~!: ~n~~rti~ed;unJ~~e~~:,Pt~e~~~~;yn~f itShem~~~~~;? 

4-56 
TUIE DIVISION 

TENTATIVE DATA 2 
IADIO COIPOIATION Of AMEiICA, "AlliSON. NEW JEISl:Y 
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MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

The op.ratint 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 operatinQ 
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 mill iamperes is recommended when sta­
bility of operation is important. When maximum stabil ity 
is required, the anode current should not exceed 250 
microamperes. 

Electrastatic and/or matn.tic shieldint of the 6810 may 
be necessary. 

The .. at.rial of which the dynodes of the 6810 are made has 
stab1 e, high-current carry i ng capab i 1 it i es and permi ts the 
use of a tube manufacturing process which minimiz.es re­
gene rat i ve effects such as afterpul ses. The re 1 at i ve 
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, the6810 has very short time-resolution capabil­
ity, i.e., in the order of 1 or 2 mill imicroseconds. For 
an input pulse having a duration of 1 mill imicrosecond or 
less, the time spread of the pulse at the anode is about 
9 mill imicroseconds 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.1. 

4-56 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown at the front of this Section 

TENTATIVE DATA 2 
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~ 
6810 

MULTIPLIER PHOTOTUBE 

T 16 
BULB 

rr 2Nt
!t. "~ 16 _PHOTOCATHODE 

.-=:::: DIAMETER r l IIYI~'MIN. 
, (SEE NOTE) 

5.400' 
t.125" 

I " 
7 "2 

MAX. 

SMALL-SHELL 
BIDECAL 

20-PIN BASE 
JETtC N" 20-102 

0'---+-----'1 J 
I 

~,~ .. ".J 92CS-8802 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

MOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT­
NESS WILL NOT EXCEED 0.010· FROM PEAK TO VALLEY. 

TUIE DIVI5IOH CE-8802 
lADIO COlPORATlON O. AMEIICA, HAIiISON, NfW Jl!1$EY 
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AVERAGE ANODE CHARACTERISTICS 

CATHODE-TO-GRID-N.RI VOLTS = 108 ~ 
GRID-N.RI-TO-DYNODE N.RI CDY,) VOLTS =108 

DYI-TO-DY2} DYII-TO-DY'2 VOLTS = 135 
DY2 - TO -DY3 DY'2- TO - DY,3 IIOLTS = 160 

ETC. TO VOLTS = 108 DYI3-TO-DY'4 VOLTS = 189 

DYjo-TO-DY,1 G~?.;~.R~A~~~~NADJUSTED TO • 

LIGHT SOURCE IS TUNGSTEN fiLAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE Of 2870 o K. 

ANODE MILLIAMPERES 

1WE DIVISION 
IMIO ~ OP....atCA. MMltION. NIW..., 

92CM-8846 
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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 VOLTAGES AS FOLLOWS' 

BETWEEN 

CATHODE & GRID N!!I 
GRID N!! I & DYNODE N!! I CDYI) 
DYI & DY2 
DY2 & DY3 
DY3 & DY4 
DY4 & DY5 
DY5 L DY6 
DY6 & DY7 
DY7 & DY8 
DY8 & DY9 
DY9 & DYIO 
DYIO & DYII 

5.4"'" OF E 
MULTIPLIED BY 

DYII & DYI2 25 
DYI2 & DYI3 1.50 
DYI3 & DYI4 1.75 
DYI4 & ANODE 2. 
ANODE & CATHODE 18.5 

GRID-N!!2 VOLTS ADJUSTED TO GIVE MAX. GAIN. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPER­
ATED AT A COLOR TEMPERATURE OF 2870o K. 
TUBE TEMPERATURE=25°C 
DASHED PORTION INDICATES INSTABILITY. 

1.0 0':,000 

TUBE DIVISION 92CM-8848 
RADIO COIPOlATIQN OF AMEilCA, HA"ISON. NEW JEUFf' 
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CHARACTER 1ST ICS 

CATHODE-TO-GAID-N21 VOLTS=108 
GAID-N2 1-TQ-PYNODE-N2 1 (DYI) VOLTS=108 

DYI-TO-DY2} DYII-TO-DYI2 VOLTS=135 
DY2-TO-DY3 DYIC"TO-DYI3 VOLTS=160 

ETC TO VOLTS=108 DYI;rTO-DYIit, VOLTS=189 
• ""14-TO-AN DE VOLTS=216 

DYlO"'I"o-DYIl GAID-N22 VOLTS AD..IUST£D 
TO GIVE MAX. GAIN 
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MULTIPLIER PHOTOTUBE 
IO-STAGE, HEAD-ON T~bE WITH 

1-5/8" SEMITRANSPARE'-NT CATHODl AND S-13 RESPONSE 

DATA 
General: 

Spec t ra 1 Response • • • • • • • 
Wavelength of Maximum Response. 
Cathode, Semitransparent: 

Shape • • • • • • • 
Wi ndow: 

5--13 
4400 ± 500 angstroms 

Ci rcular 

Area ••••••••• -. 2.0 sq. in. 
Minimum diameter. • • • • 1-5/8 in. 
I ndex of ret ract i on at 2000 angst roms. 1. 51 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10 • • • • 4.4 flI-Lf 

flI-Lf 
6-9/16 " 

5-5/8" ± 3/16" 
2-'2,/16 11 

•• Any 
7 02 

Anode to all other electrodes 7 
Maximum Overall Length. 
Seated Lenqth • • 
Max i mum D i arwter. 
Mounting Position 
Weight (Approx.). 
Bul b •••• 

Faceplate •• 
Maximum thickness • ~ ••... 

Base ••••• Medium-Shell Diheptal 

Basing Designation for 

Pi n 1- Dynode No.1 
Pi n 2 - Dynode No.2 
Pi" 3 ~ Dynode No.3 
Pin 4 - Dynode No.4 
Pi n 5 - Dynode No.5 
Pi n 6 - Dynode No.6 
Pi n 7 - Dynode No.7 

BOTTOM VIEW 

• T-16 
Fused Sil ica 

• • • • • • 0.150" 
JA-P;n (JETEC No.B14-38) 

Non-hygroscop i c 
• • • • • • • •• 14AA 

Pin 10-- Dyr,od~ No. 10 
Pi n 11- Anode 
Pin 12-internal 

Pin 

Connect i orl­

Do Not Use 
13 - Focus i r,g 

Pi n 8 - Dynode No.8 
Pi n 9 - Dynode No.9 

DIRECTIOr.; OF LIGHT: Pin 
INTO END OF BULB 

E1 ect rode 
14 - Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
SUPPLY VOLTAGE BET#EEN DYNODE No.10 

AN[l ANODE (DC or Peak AC) 
DYNODE-No.1 SUPPLY VOLTAGE 

IDC or Peak AC) ••••• 
FOCUSING-ELECTRODE VOLTAGE 

(DC or Peak AC) ••••• 
AVERAGE ANODE CURRENT" ••• 
AMB I ENT TEMPERATURE • • • • 

• Averaged over any interval of 30 seconds maximum. 

10--56 
TUBE DIVISION 

1250 m"x. volts 

250 max. volts 

3;)0 max. volts 

30e max. volts 
0.75 max. ma 

75 max. °c 

TENTATIVE DATA 1 

RAOIO (QRPQUTIQN OF "'MUle". ""A~RISON. NEW JERSEY 



~ 
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.li 

1/12 of E for each succeeding dynode stage; and JlI2 of E 

between dy nod e No. 10 and anod e 

With E = 1000 volts (except as noted) and 
Focusing Electrode- connected to Dynode No.1 at socket 

Sensitivity: 
Radiant, at 

4400 angstroms 
Cathode radiant, at 

4400 angst r.oms 
Luminous:. 

Hin. 

At 0 cps . • • • 8 
With dynode No.l0 

as output e.l ec-
t rode". • . • 

Cathode luminous: 
Wi th tungsten 

I ight source·. 40 
With blue light 

sou rce". • • ., 0.04 
Current Ampl ification. 
Equivalent Anode-Dark-

Cu r"ent I nput4;·. • • 
Equivalent Noise Input: 

, . . 
~l~~~~~~l~tt : : : 

Dark Current to Any 
Electrode Except 
Anode (At 250 C) •• 

Median 

19000 

0.047 

24 

14 

60 

400000 

1 x 10-9 

6.7 x 10-12 
1.6 x 10-14 

With E = 750 volts (except as noted) and 

Max. 

240 

3 x 10-9 

0.75 

,.,amp/ !'watt 

amp/lumen 

amp/lumen 

!,amp/lumen 

,.,amp 

lumen 

lumen 
watt 

,.,amp 

Focusing Electrode~ connected to Dynode No.1 at socket 

Sensitivity: 
Radiant, at 

4400 angstroms 
Cathode radiant, at 

4400 angst roms 
Luminous:. 

At 0 cps • • • 
With dynode No.l0 

as output elec­
trode** ..... 

Hin. Median 

1650 

0.047 

2.1 

Max. 

amp/lumen 

amp/lumen 

I' For conditions where the light sourhe is a tungsten-filament lamp oper-
ated at acolor temperature of 2870 K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm . 

•.••.•. $ .•. &.·.".t: See next page. 

10-56 
TUBE DIVISION 
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r---- MULTIPLIER PHOTOTUBE _ ~ 

Nin. Nedia::n Ma". 

Cathode luminous: 
With tungsten 

1 ight sourc~. 40 60 J1BIf1p/l umen 
With blue 1 ight 

sou rce" •••• 0.04 i"'mp 
urrent Ampl ification. 35000 

In general, the focusing electrode is connected to dynode No.1 at the 
soc ket and operated at t he same fixed !;lotent i a1 as dynode NO.1. However, 
in applications critical as to magnitude. uniformity, or speed of the 
response, the focusing electrode may be connected to the adjustable 

~~~ i~~r ~ ~~~eg~!~:~!~r a~e~~e~~t ~:~~O~~t:~~ i ~fn~~~h ~~.! ;~n~~e o~ol~a{~ 
60 per cent of the dynode-No.1 potent ial. 

An output current of opposite polarity to that obtained at the anode 

~~>j 5 b:r~~~~~~~~t ~y t Uh~i n,goa'!lniosdec:n°n'e~Oteads jtnhet ~~tS:~od~;~~~~gec i r~~ f ~ 
and the anode serves only as collector • 

... For condit ions the same as shown under (~) except that the value of 

!ah~t ~!~x eil~g t ~~d!~m~gn~~~t;~O t~~!i ~e~r:s a~~~~:~ between cat hode and 

• under the following conditions! light incident on the cathode is trans­
mitted throu~h a bluE' filter (corning r Glass code No.5113 pol ished to 

~~~p:~~i~r!h ~~k~:~~!K~ro~h~ t ~~y~!egff ~ 1 ~~rnh ~=m~n °f~~a;T1 t:~ T s cg~ g~ 
lumen. The load resistor has a value of 0.01 megohm, and lS0.volts 
are appl ied between cathode and all other electrodes connected to-

t get her as anode. 

~~~ESlts\t rg l o~ha~~~beKr ilslt~;T o~o~~b ~ ~~u;cSep'E~;:A~h~~iR~~\CETRRIAs\ f~A~F 
LIGHT FROM 28703K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section . 

.. Measured at a tube temperature of 2S oC 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 volt-age 
(E) below 1000 volts is recommended. 

* under the following conditions: Supply voltage (El is 1000 volts, 

~~~~si~~e 1 t~~fe~~~~~:, O~c2:~g~~ f 1 ~re~~~~t!~t ~t o~ f o;y~~~ i ~e~ r:~~~~~y 
to produce Incident radiation pulses alternatin~ between zero and the 
value stated. The "on" period of the pulse IS e9ual to the ·off" 
period. The output current is measured through a filter which passes 
only the fundamental frequency of the pulses. 

oetermi ned under the same cand i t ions as shown under (*1 except 
that use is made of monochromatic source having radiation of 2537 
angst roms. 

OPERATING CONSIDERATIONS 

The operating stabiLity of the 6903 is dependent on 

the magnitude of the anode current and its duration. 

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 
conditions. After a period of idleness, the 6903 usually 
recovers a substant ial percentage of such loss in sensi­
tivity. 

10-56 
TUBE DIVISION 

TENTATIVE DATA 2· 
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MULTIPLIER PHOTOTUBE 

Theuseof an average anode current well below the maximum 

rated value of 0.75 mil I iampere is recommended when sta­
bi lity of operation is important. When maximum stability 
is required, the anode current should not exceed 100 
m i c roampe res. 

Electrostatic and/or matnetic shieldint of the 6903 may 
be necessary. 

10-56 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-13 Response 

is shown at the front of this Section 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN eASE 
JETEC N2814-38 

!o " PHOTOCATHODE 

rr= 2Mi; ~2~ ____ DIA~ETER 
~ l!o/e MIN. 

,. -, (SEE NOTE) 

L I 
, 

5 " 2 )'16 MAX.--J 

TI6 
8UL8 

92CS-9038 

~ OF BULB WILL NOT DEVIATE MORE THAN 30 

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. 

TUBE DIVISION 
TENTATIVE DATA 2 

14010 CORPORATION OF AMERICA. HAUISON. NEW JUSEY 
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AVERAGE ANODE CHARACTERISTICS ~ 

DYNODE-Ng I-TO-CATHODE VOLTS =1&7 -=Ft I=t =t+tt$B 
EACH-SUCCEEDING-DYNODE-STAGE VOLTS =83 T-J=. \- :t-t~.t1~FI 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT -"_. . t~.·I~I' 

LAMP OPERATED AT COLOR TEMPERATURE·· .. :+I··t· 
OF 2870· K . . 'H+ 

+ 
.ft 

o 
N 

, .. 

ANODE MILLIAMPERES 

TUIE DIVISION 
.,\010 COlPO.ATION Of AMEIIC/!., HAlIISOH, Hf.W JOSEY 
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~PICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE 

SUPPLY VOLTAGE (El ACROSS VOLTAGE DIVIDER WHICH 

PROVIDES VI) OF E BETWEEN CATHODE AND DYNODE N!!I; 

Vl2 OF E FOR EACH SUCCEEDING STAGE; AND 11\2 OF E 
BETWEEN DYNODE N!! 10 AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE N!!I. 

DASHED PORTION INDICATES INSTABILITY. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2B70oK. 

TUBE TEMPERATURE = 2SoC 

en 
Z -7 
W 10 

~ 8 
...J 6 
I 

t- 4 
::l 3 a. 
~ 2 
t-

~ 1()8 

~ 8 
::l 6 
u 
I 4 .:: 

3 a: 
< 
0 2 
I 

'" 
W 
o -9 
010 
Z 8 
< 
t-

b 

Z 4 w 
...J 3 

~ 2 
:5 
81()10 

23468 23468 23468 234 
I 10 100 

LUMINOUS SENSITIVITY-AMPERES/LUMEN 

TUBE DIVISION 92CM-9032 
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CHARACTERISTICS 

~o~ 
"'---'S-UP-P-L Y-Y-O-LT-AG'--E-IE-) A-C-RO-S-S -YO-L-TA-G-E -DIY-ID-E-R -PR-O-YI-DI---:NG-I~ ~ 

E BETWEEN CATHODE AND DYNODE N~ I; 1/12 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE 
NQ 10 AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE N2 I. 

a: 
::. 
UJ 
.... 
ct: 
o 
--' 
o 
<.> 

z 
UJ 
::. 
::J 
--' 
"-

'" UJ 
ct: 
UJ 

"­
::. 

I .... 
~ 
.... 
in 
z 
UJ 

'" 

1000r~EI~~~~[J][IJ~~EI~IJ~~~~10000000 8 8 

o 6 

4f-++1-++f-++t++-+++++1-++t1-ll+t+4 
3 3 

2 2 

o 250 500 750 1000 1250 
SUPPLY VOLTS IE) 

TUBE DIVISION 92CL-9033 
IADIO COlfOtATION 01' ..... IIICA,. HAIIISON. NEW KIUY 
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~fECT Of MAGNETIC fiELD ON ANODE CURPENT 

I-
Z ... 
a: 
a: 
::;) 

u 
... 
0 
0 
Z 
« 
... 
> 
I-
« 
.J ... 
a: 

MAGNETIC FIELD IS L TO DYNODE -CAGE AXIS. 

POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER. 

DYNODE-N81-TO-CATHODE VOLTS=I~ 
EACH-SUCCEEDING-STAGE VOLTS=IOO 

NG ELECTRODE IS CONNECTED TO DYNODE N21. 

100 

80 

60 

20 

MAGNETIC FIELD IN NSITY-~;AUSS~ S 
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VIDICON 
600-LINE RESOLUTION 

For (II. and live pickup 
with color or black-and-white TV ca.eras 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . . . . . .. 6.3 ± 10% 
Current. • . . • . . .. 0.6 •. 

Direct Interelectrode Capacitance:~ 
Target to all 
other elect rodes . . 

Spectral Response ... 
Photoconduct ive Layer: 

Maximum useful diagonal of rectangular 

ac or dc volts 
. amp 

4.6 p.p.f 
. . See Curves 

image (4 x 3 aspect ratio) ............ 0.62" 
Orientation of quality rectangle-Proper orientation i 

obtained when the horizontal scan is essentially paral lei 
to the straight sides of the masked portions of the face 
plate. The straight sides are para II e I to the p I an 

passing through the tube axis and short index pin. Th 

masking is for orientation only and does not define the 

p rope r scanned area of the photocond uct i ve I aye r. 
Focusing Method. . . ... Magnetic 
Deflection Method. . ... Magnetic 
Overall Length. . 6.25" ± 0.25" 
Greatest Diameter. 1.125" ± 0.010" 
Weight (Approx.) . . .. 2 0 

Ope rat ing Posit ion .... An _ 
Bul b . . . . . . ... T 
Base Connector. . Cinch No. 54A18088, or equivalent 
Base ...... Small-Button Di tetrar 8--Pi n (JEDEC No. E8--11) 

Basing Designation for BOTTOM VIEW ........ 8H 

Pin 
Pin 
Pin 

Pin 
Pin 
Pin 

1 - Heater 
2-Grid No.1 
3 - Internal 

Connect ion­
Do Not Use 

4-Same as Pin 3 
5-Grid No.2 
6-Grid No.4, 

Grid No.3 

SHORT 
PIN 

DIRECTION OF LIGHT: 
INTO FAC[ END OF TUBE 

Maxi~u. Ratings, Absolut. Valu.s: 

Pin 7-Cathode 
Pin 8-Heat'er 

Fl ange - Target 
Short Index Pin -

Same as 
Pin 3 

For scanned ar.a of '/2" 1 3/8" 

GRID-No.3 & GRID-No.4 VOLTAGE. 350 max. 
GRID-No.2 VOLTAGE. . . 350 max. 
GRID-No.1 VOLTAGE: 

Negative-bias value. 125 max. 
Positive-bias value. 0 max. 

volts 
vol ts 

volts 
volts 

~: See next page. -I nd i cates a change. 

4-59 ELECTRON TUBE DIVISION DATA 1 
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VIDICON 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

125 max. 
10 max. 

0.25 max. 
0.55 max. 

DARK CURRENT . . . . 
PEAK TARGET CURRENT. 
FACEPLATE: 

111 umi nat i on .. 
Temperature. . . . 

y,ical O,eration: 

1000 max. 
60 max. 

For scanned arca of 1/2 H % 318" and 
faceplate temperature of 300 to 350 C 

lirid-No.4 (Decelerator) & Grid-No.3 
(Beam-Focus Electrode') Voltage .. 

Grid-No.2 (Accelerator) voltage ... 
lirid-No.l Voltage for- picture 

cutoffe. . . . . . . . . . . . . . 
Average "Gamma" of Transfer Charac­

teristic for signal-output current 
between 0.02 pa and 0.2 pa ... 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.)O ..... . 

Minimum Peak-to-Peak Blanking 
Voltage: 
When appl ied to grid No.!. . 
When appl ied to cathode ... 

ield Strength at Center of Focusing 
Coil (Approx.) ..... . 

ield Strength of Adjustable 
Al ignment Coile ......... . 

2500 t0300 
300 

-45 to -100 

0.65 

300:1 

75 
20 

40 

o to 4 

volts 
volts 

pa 
pa 

ft-c 
°c 

volts 
volts 

volts 

vol ts 
volts 

gausses 

gausses 

Kaximum-Sensitivity Operation for Live-Scene PickuP 

aceplate Illumination (Highlight) 2 
Maximum Target Voltage required to 

~roduce dar~,current of 0.2 pa. 
In any tube . . . . 110 

Target Voltaget. . . . . . . 60 to 100 
Dark Current". . . . . . . . 0.2 
Target Current (Highl ight)·. 0.4 to 0.5 
~ignal-Output Current:' 

Peak. . . . . . . . . 0.2 to 0.3 
Average. . . 0.08 to 0.1 

ft-c 

volts 
volts 

pa 
pa 

Average-Sensitivity Operation for Live-Scene Pickup 

Faceplate Illumination (Highlight) 15 
~ximum Target Voltage required to 

~roduce dar~,current of 0.02 pa 
In any tube . . . . 60 

Target Voltaget. . . . 30 to 50 
Dark Current . . . . . . . . 0.02 
Target Current (Highl ight)-. . . 0.3 to 0.4 

~.*,o ••• o, •• **.t ...... ,: See next page. 
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VIDICON 

Signal-Output Current:' 
Peak.. . ... . 
Average .... . 

NiftiMUM-L., O;.r.tioft for 

Faceplate Illumination (Highl ight). 
Maximum Target Voltage required to 

produce dark current of 0.004 ~ 
in any tube"; 

Target Voltage ..... . 
Dark Current. ...... . 
Target Current (Highl ight). 
Signal-Output Current:# 

Peak .. 
Average ...... . 

0.3 to 0.4 
0.1 toO.2 

Fit,. Pickup 

100 

30 
15 to 25 

0.004 
0.3 to 0.4 

0.3 to 0.4 
0.1 toO.2 

ft-c 

volts 
volts 
~ 

~ 

• This capacitance. which effectively is the output impedance of the 
70)8, is increased when the tube is lIIounted in the deflecting-yOke 
and focusing-coil assembly. The resistive component of the output 
impedance is in the order of 100 megohms • 

• leam focus is obtained by COllltined effect of grid-No., voltage which 
should be adjustable over indicated range, and a focusing coil having 
an average field strength of .0 gausses. 

o Oefinition. focus unifornlity. and picture quality decrease with de­
creasing grid-Ito .• and trid-No., voltage. In general, grid lto.It and 
grid NO.' should ~e operated above 250 volts. 

• with no blanking voltage on grid ItO.l. 

o Measured with high-gain, low-noise, cascode-input-type amplifier 
having bandwidth of 5 Mc. Because the noise in such a system is 
predOllinatel:(ofthe high-frequency type, thevisual equivalent signal­
to-noise ratio is taken as the ratioof highlight video-signal current 
to rms noise current. multiplied by a factor of 3. 

• The al ignment 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. 

~~:e!ar~:t d~~l ~:ge o~~~a~T~~ ~~~: ~~;~e~t adj usted to t hat val ue Wh,ich 

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 

~~o~h~ 1 :;:~~i:gelv~etc~~~~c t ~~;. ch~~~:-f~r~~~~n rniggnvae', o~si tjr~~~~~~~~a! 
black-level error in direct proportion to the Change in scanning 
veloc ity. 

I- video amplifiers must be designed properly to handle target currents 
1M of this magnitude to avoid amplifier overload or picture distortion. 

I'" lIeflned as the cOliponent of the target current after the dark-current 
component has been subtracted. 
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f ~." ... . 
1125 •. IIk' .... .... MASKED PORTION 

;.010· :!oOII2·- --t- - (S~~ ~'6C;h) 
l ~ .. , 

f'ACEPLATE 

TARGET 

~~f=~~I~ii~~~--f'LANGE 

6.25: 
±.25 

SMALL-BUTTON 

'-0:271:.:,.,..-- 8~~1~ T::~E 
JEOEC N.!!E8-11 

92CS-9494R2 

NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 
THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 
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VIDICON 

LOW-POWER IO.6-WATT) HEATER 600-LINE RESOLUTION 
For use under severe shock and vibration, hi~h 

humidity, and altitudes up to 50,000 feet in 
small, compact, transistorized TV cameras 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage. . . . • . .. 6.3 ± 10% ac or dc volts 
Current. . . . . . .. 0.095 .amp 

Direct Interelectrode Capacitance:~ 
Target to all other electrodes 4.6 J.IIi.f 

Spectral Response. . . . . . s .. Curves 
Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (4 x 3 
aspect rat io). . . . . . . . . • . . . . . . . . . 0.62" 

Orientation of qual ity rectangle-Proper orientation is 
obtained when the horizontal scan is essentially parallel to 

the plane passing throughthetube axis and short index pin. 

Focus i ng Method. • • . . • Magnet i c 
Deflection Method. • ..• Magnetic 
Overall Length . • 5.12" ± 0.06" 
Greatest Diameter. 1.125" ± 0.010" 
Weight (Approx.) . 2 oz 
Operating Position .. Any 
Bul b . . . .• . .. T8 
Base Connector ....... Cinch No. 54A18088 , or equivalent 
Base ..•..• Small-Button Ditetrar 8-Pin (JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW ••.•..•.• 8HM 

Pin 
Pin 
Pin 

Pin 
Pin 
Pin 

1- Heater 
2-Grid No.1 
3- Internal 

Connect ion­
Do Not Use 

4- Same as Pin 3 
5- Grid No.2 
6-Grid No.4, 

Grid No.3 

SHOAT 
PIN 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

ximum Ratings, Absolute-Kaximum Values: 

Pi n 7 - Cathode 
Pi n 8 - Heater 

Fl ange - Target 
Short Index Pin 

Same as 
Pin 3 

For altitudes up to 50,000 feet and 

scanned area of 1/2 n % 3/8" 

GRID-No.3 & GRID-No.4 VOLTAGE. 
GRID-No.2 VOLTAGE ... 

RID-No.1 VOLTAGE: 
Negative-bias value. 
Positive-bias value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode 
Heater pos i t ive wi th respect to cathode 

• : See next page. 

4-59 ELECTRON TUBE DIVISION 

350 max. volts 
350 max. volts 

125 max. volts 
.0 max. volts 

125 max. vol ts 
10 max . volts 
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DARK CURRENT .... 
PEAK TARGET CURRENT 
FACEPLATE: 

l11uminat ion ... 

~ 
7263 

VIDICON 

Temperature (Operating or storage). 

Typical Operation: 

0.25 max. 
0.55 max. 

1000 max. 
60 max. 

For scanned area of 1/2 W x 3/8w _nd 

faceplate temperature of 300 to 350 C 

Grid-No.4 (Decelerator) & 
Grid-No.3 (Beam-Focus­
Electrode") Voltage .. 

IGrid-No.2 (Accelerator) Voltage 
Grid-No.1 Voltage for picture 

cutoff· ......... . 
Average "Ganma" of Transfer 

Characteristic for signal-
output current between 
0.02 ~ and 0.2 ~ ..... 

Visual Equivalent Signal-to­
Noise Ratio (Approx.)o ... 

~inimum Peak-to-Peak Blanking 
Voltage: 
When appl ied to grid No.1 
When appl ied to cathode. 

Field Strength at Center of 
Focus i ng Co i 1 (Approx.) . 

Field Strength of Adjustable 

2500 to 300 
300 

-45 to -100 

0.65 

300:1 

75 
20 

40 

~ 

~ 

ft-c 
°c 

volts 
volts 

volts 

volts 
volts 

gausses 

Al ignment Coi 1· ..... . o to 4 

Maximum-Sensitivity Operation for Live-Scent 

gausses 

Pi ckup 

[,aceplate Illumination (Highlight). 2 
~aximum Target Voltage required to 

~roduce dar~" current of O. 2 ~ 
[n any tube ..... . 

Target Vol taget . . . . . . 
Dark Current· ...... . 
Target Current (Highl ight)· 
Signal-Output Current:# 

Peak .......... . 
Average . . . . . . . . . 

110 
60 to 100 

0.2 
0.4 to 0.5 

0.2 to 0.3 
0.08 to 0.1 

ft-c 

volts 
volts 
~ 

~ 

Averaee-Sensitivity Operation for Live-Scene PickuP 

Faceplate Illuminiation (Highlight) 15 
Maximum Target Voltage required to 

produce dar~"current of 0.02 ~ 
[n any tube ..... . 

Target Voltaget ..... . 
Da rk Cu rrent. . . . . . . . 
Target Current (Highl ight)· 

60 
30 to 50 

0.02 
0.3 to 0.4 

ft-c 

volts 
volts 
~ 

~ 
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Signal-Output Current:' 
Peak.. . ... . 
Average ... . . 

Ninimum-Lag Operation for 

Faceplate Illumination (Highl ightJ. 
~ximum Target Voltage required to 

produce dark current of 0.004 ~ 
. b •• In any tu e t .... . 

Target Voltage ..... . 
Dark Current. . . . . . . . 
Target Current (Highl ightJ­
Signal-Output Current:' 

Peak .. 
Average . . 

0.3 to 0.4 ~ 
0.1 to 0.2 ~ 

FiLm Pi ckup 

100 ft-c 

30 volts 
15 to 25 volts 

0.004 ~ 

0.3 to 0.4 ~ 

0.3 to 0.4 jJE. 

0.1 to 0.2 ~ 

.. 
This capacitance, which eff'ectlvely Is the output Impedance of the 
7263. Is Increased when the tube Is mounted In the deflecting-yOke 
and focusing-coil assembly. The resistive component 01 the output 
I mpe(!ance I sin the order of 100 megohms. 

Beam focus Is obtained by combined effect of grid-No.3 vo1ta~e which 

:~O~!~r::ea~~~~~a~l~e~;~~ ~~d~ga~:~s~:~~e. and a rocuslng col having 

o Definition, focus uniformity, and picture quality decrease with 

~~f~e:~~~gS~~~~dN~eJlo;~~ay~~d;~~~: ~~~tegiis~n general. grid No." and 

• With no blanking voltage on grid No.!. 

o Measuredwllhhlgh-galn. low-noise. cascode-lnpul-lypeampllflerhavlng 

~~n~~~d ~hl ::_; r:guen~~cat~Spee.th:h~O! f~~~ 1 S~~hu la ... :1:~!m ~ ISg~~~c:oro~n:~r~~ 
ratio Is taken as the ratio of highlight video-signal current to rms 
noise current. multiplied by a factor of 3. 

• The al ignment coil should be located on the tube so that Its center 
Is at a distance of 3-11/16 inches front the face of the tube, and 
be positioned so that Its axis Is coincident withtheaxlsofthe tube, 
the deflecting YOke, and the focusing coil. 

** The target voltage for each 7263 must be adjusted to that value which 
t gives the desired operating dark current. 

Indicated range for each type of service serves only to iHustrate the 
operating target-voltage range normally encountered . .. 
~~~d d~{ ~~~~ ~ ~gef I ;;~~ddsu;~lsotn .pr°rialrdk:c~xr~re~mte~1 g~~le~~ ~~~~~~ ~Yo~~~ 
to the scanning velocity. Any change In scanning velocity produces a 
black-level error In direct proDortion to the Change In scanning 

• velocity. 

~~ d~~ I :m~!~~ I !~~e m~~ t ae~ I ~e:!g~r~ I ~~O~!~;~ o!~ ~~n~~ ~t~~~g~f s~~~rrg~~ .. 
Defined as the component of the target current after the dark-current 
component has been subtracted. 

SPECIAL rERFORMANCE.DATA 

In connection with the following tests, sample 7263's will 
maintain resolution as determined with a RETMA Resolution 
Chart, orequivalent, and will 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 
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of tubes from each production run. Tubes and their associated 

components§ are vibrated on apparatus providing dynamic condI­

tions similar to those described in Mll-E-52729t, paragraph 
4.7.1. 

Resonance. Tubes and associated components§ are vibrated 
(per the method of Mll-E-52729t, paragraph 4.7.1.1) for 1 
hour at +250 C, for 15 minutes at 0° C, and for 15 minutes 
at +550 C. 

Cycling. Tubes and associated components§ are vibrated 
(perthemethodofMll-E-52729t, paragraph 4.7.1.2 pertaining 
tospecimenwithout vibration isolators) fori hourat +250 C, 

for 15 minutes at 00 C, and for 15 minutes at +550 C. 

Temperature-Pressure (Altitude) Tests: 
Tubes and associated components§ are subjected (per the method 

of Mll-E-5400. paragn.ph 3.2.20, 3.2.20.1, and 3.2.20.1.11 to 

the separate and combined effects of varying temperature 0° to 
+550 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 app/ ied and on a 

sample lot of tubes from each production run. Tubes and thei r 

associated components§aresubjected inthese tests {per MIL-E-

5400., paragraph 3.2.21.2.il to 18 impact shocks of 15 g consist­
Ing 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 ml I liseconds with a maximum impact 

acceleration occurring at approximately 5.5 mi II iseconds. 

emperature-Humidity Tests: 
These tests are performed with no voltages applied to the 7263. 

The 7263 and associated components§ are subjected (per the 

method of Mll-E-5400·, paragraph 3.2.20.29) to relative humidi­
ties up to and including 100 per cent at temperatures up to 

and including +500 C. 

§ Tube socket such as Cinch NO.5JU18088 and RCA Assembly No.200SDU501, or 
equivalent. which consists or the deflecting calls. rocuslng coil • 

• alignment call, shield, and target connector. 

5 June 1957, Procedure I or Military SpecifIcation. 

• 1 January 1956. 

OPERATING CONSIDERATIONS 

The target connection is made byasuitable spring contact 

bearing against the edge of the target flange. This spring 

contact may conveniently be provided as part of the focuslng­

coil design. 

Support for the 7263 should be provided such that, under 

vibration and shock, thetube will not bedisplaced with respect 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
IADIO COIPOIATION OF AMEliO. HAIiISON. NEW JElSEY 



~ 
7263 

VIDICON 

to the focusing, deflecting, and alignment fields. Suitable 

support is provided for the tube and its socket in the RCA 

Deflection Assembly 2DDSDU5DI, or equivalent. Drientation of 
the 7263 in its support should be such that the horizontal scan 

is essentially parallel to the plane passing through the tube 

axis and short index pin. 
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FACEPLATE 

l'--iF=!:5"ii"Ii~~TARGET 1 FLANGE 

I.020N ~:g~g: 
DIA • 

...... ::c-b= .... -SMALL -BUTTON 
DITETRAR 

8-PIN BASE 
JEDEC N2E8-11 

92CS-9885 
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LIGHT-TRANSFER CHARACTERISTICS 

mlILLUMINATlON: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1t2X3/8' 

FACEPLATE r~PERATURE=300_C APPROX. 

0.001 
2 ... 68 2 ... 6. 2 ... 68 ... •• 2 ..... 

0.01 0.1 I 10 100 1000 

28700 K TUNGSTEN ILLUMINATION ON TUBE FACE -FOOT-CANDLES 

92CS-9495 

TYPICAL PERSISTENCE CHARACTERISTIC 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES=0.3 I­
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=I'2 x3'e' t= 
FACEPLATE TEMPERATURE = 300 C APPROX. 

o 
Z 

.JO -t---
~!;l 25f-- ---1-1- - -
"II) 
11)0 

...J~ 20 
<IL 
.... 0 

Z:il 15 
IL.J 
o=> 
.... 11. 

~~ 10 
U< 
a: 0 
",a: 
... '" l-

lL 

S 

--------
r---- --- -- -

-< f-- --­
o 

-----

P-"'--

f---- -- --

----1---

2 4 •• 
0.001 0.01 

4 • • 
DARK CURRENT-MICROAMPERES 

ELECTRON TUBE OIVISION 
IADIO COlPOI4TI0N OF AMfilCA, HAllISON. NEW JElSEY 

- - I-

f-

---1--

-- -
- ---f--'-

4 
0.1 

92CS-9504 



~ ~'\. 
TYPICAL PERSISTENCE CHARACTERISTICS ~ 

INITIAL HIGH...IGHT SIGNAL-OUTPUT MICROAMPERES=O.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2"x 3/8" 
FACEPLATE TEMPERATURE=30o C APPROX. 
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SPECTRAL-SENSITIVITY CHARACTERISTICS 

0.01 

U 

~ 

CURVE A, FOR EQUAL VALUES OF SIGNAL-

CURVE B: 

OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAl:-OUTPUT MICR,9AMP~RES FROM 
SCANNED AREA OF Ita x ~8 = 0.02 
DARK CURRENT (MICROAMPERES) =0.02 
SPECTRAL CHARACTERISTIC OF 
AVERAGE HUMAN EYE. 

CURVE c: FOR EQUAL VALUES OF SIGNAL­

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 
AT 2870· K. 

WAVELENGTH-ANGSTROMS 
I I I I I I I 
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TYPICAL CHARACTERISTICS 

HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES = 0.2 
DARK CURRENT (MICROAMPERES) = 0.2 "" 
SCANNED AREA or PHOTOCONDUCTIVE LAYER = 1/2 • 3/S 
CURVE A: RELATIVE TARGET VOLTAGE REQUIRED 

TO MAINTAIN DARK CURRENT OF 0.2 "A. 
CURVE B: 2S1r:J> K INCANDESCENT ILLUMINATION 

REQUIRED TO PRODUCE SIGNAL - OUTPUT 
CURRENT or 0.2jo\A •. 

CURVE C: PERSISTENCE (LAG) CHARACTERISTIC 
FOR AN INITIAL SIGNAL-OUTPUT CURRENT 
OF a.21'A. 
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TYPICAL CHARACTERISTIC 
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