


PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P7 
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ELECTRODE VOLTS: 4000-9000 

SCREEN MICROAMP:150 

SCANNING AREA (CM): 7 x 7 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 
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FINAL HIGH-VOLTAGE-ELECTRODE VOLTS: 4000-9000 
SCANNING AREA (CM) : 7 X 7 
NUMBER OF LINES: 260 APPROX. 
EXCITATION , PULSE OF I/60 - SECOND DURATION 

SUPPLIED TO GRID N91 OF CATHODE-
RAY TUBE AT I-SECOND INTERVALS 
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MEASURED JUST BEFORE 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

I I 
: SCANNING AREA (CM): 7x7 
NUMBER OF LINES: 260 APPROX. _ 
EXCITATION: PULSE OF 1/60-SECOND DURATION SUPPLIED 

- 
TO GRID N e I OF CATHODE-RAY TUBE AT - 

- I-SECOND INTERVALS FOR EACH OF THE 
LOCI UNDER THE INDICATED CONDITIONS. 

" BRIGHTNESS: MEASURED JUST BEFORE EACH EXCITATION 
PULSE. 
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HIGH-VOLTAGE- SCREEN 
LOCUS ELECTRODE 

VOLTS 
MICROAMP 
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C 2500 75 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR P7 
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EXCITATION LEVEL 

I (SATURATION) 1111111 
SCANNING AREA (CM) : 7x7 
SCANNING PERIOD (SEC) : 1/60 
NUMBER OF LINES: 260 APPROX. 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR Nall 
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PeRSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI2 

CURVE 15 ESSENTIALLY INDEPENDENT 

Or TUBE OPERATING VALUES 

0 100 200 300 400 500 

TIME AFTER EXCITATION 15 REMOVED—MILLISECONDS 
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ANODE VOLTS , 4000 -6000 

SCREEN MICROAMP , 150 
  SCANNING AREA (CM) , 7 X 7 

  SCANNING PERIOD (SEC) 1/80 

NUMBER OF LINES 260 APPROX. 

EXCITATION , 2-SECOND DURATION 



SPECTRAL—ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI5 
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COMPONENT COLOR 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI5 
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  ULTRAVIOLET 

  SPOT: 

COMPONENTS 
EACH ESSENTIALLY INDEPENDENT OF   
TUBE OPERATING VALUES. 

VISIBLE 

  ULTRAVIOLET 

SHOWN BY CURVE. 

DECAYS TO APPROXIMATELY 10% OF 
MAXIMUM IN NOT MORE THAN 0,05 

MICROSECOND. 

SPOT: SHARPLY FOCUSED. 
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SPECTKÁL - ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI6 

1111 III II I III IIII 7-17-rfL 11,1111 
I.C.I. COORDINATES COMPONENT COLOR • X y   am a 

NEAR ULTRAVIOLET — — 111111  VISIBLE  VIOLET 0.175  0.003   

Millizardiiiiiiiiiiiiiiliiihniiimiliiii  ... ammuummummulmmasiumummie mum 
»I» 111111»»1»»»11EUMMURRIIIIMMIRR»1 RUM!». IMIR 

111.111MMIMIIIINII  
IIRRIERIEMMIRRURRIMIIIIIMm IMURRIII :a WC 

IMUURRIMIEM»RRIITIVEIHN 

IIIIIIIIIIIIIII 
.111111URUMME IIIIIRRImaaaRaMBRUURUI» P r I II » 

C. IlliOHIMINIMINHEN Hipp  
10111.111111111110011111111MH miiiiim-monnumillowiluiliiihr  •. ,00  imimpramplimptiollo  
• bodibiminidondikitdind ......... ....................  mu.. 

IIRMMRIMERIUMIRMaRRINIEUMMEIBIMM» a•»RIM 
80  1..n.mm.....1.0„.... llm ,  

........., _rnmeigamm am opium. 
a RUMUMBRIMUI I »RUM» MMUUMIERRIMMUURBR_ 

»MEMBRURRII »1111111.1»§IMIUMURRUREIRIMUUUR 61 
3 60 11•1111111111 1111M11111111111111111111111 

ti or ilinliniiiinaniiiriiiiiiiiiilli  .....m......I.B.11.1111111i MM. RIERMUUR a 
I' IIIIIIMMUR»RUIRERRUMIRRIIIMIMUUMMIIIMURRU 

MIIIMMEIRRUM MIIIIMIUM11111111' URRIMI .._.u......RafflallaaRRREURUZIMMUR IRM RU»•IN MIIIIMII 
UUMMIIIIRMII al1111»»»»1111IMMUMRURRIMBIEB_Ra 
IIRMIZMUIIIIRMEIMIMUURail»R_ EURRIRRUMMII . 
IMMIIIMURRIBII»»1111»11»1». .__ um 
tammummammumumer• um •a , mum • I 40 

1111110111111111111  
IIMUILMMIRIERIMIER . a EUBRURRUU ........r..no . ..... .. am 

ar,  rizeihm. Imam -Houguin -1 -4- RUMMMUUMURIIIR MUMMER« _ »WO BMil 
IIIR»»fflatalaRRaaRal 111111RUMIE MUUMUU» 

InrlalnairdralaRrainnICUERIZZI t ULM 
I ) UR 

a I fa 3 3331MWM3 33333131113 
IlarrM1311333 33133301W.3 MI 

_I3 NI 3 13113313333161113•113111331111 MMMMM 
3 - MIIMIIIIMB3 maigamazumpunamm 

Raa IFiRZUMIUMIRII - ' »MUMMER. .::-__IMME , 
.ia 40 3500 4000 4500 5000 

WAVELENGTH—ANGST ROMS 

ELECTRON TUBE DIVISION 92CM- 7563R1 
11,1010 C0111/011ATION Of ...ICA. 110111300, N[101, /IUD' 



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI6 

CURVE IS ESSENTIALLY INDEPENDENT OF 
TUBE OPERATING VALUES. 

SPOT: SHARPLY FOCUSED. 
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Phosphor P20 

Persistence Characteristic 
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Group Phosphor P22 

SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
SIMULTANEOUS EXCITATION OF BLUE PHOSPHOR, GREEN 

PHOSPHOR, AND RED PHOSPHOR TO PRODUCE 850e K 
+27 M.P.C.D. WHITF (X.0.2.87,Y=0.3161. 

COMPONENT COLOR 
GENERAL 

DESCRIPTION 
BLUE 
GREEN 
RED 

JEDEC DESIGNATIONS 

PURPLISH-BLUE 
YELLOWISH-GREEN 
REDDISH-ORANGE 

CIE COORDINATES 

X 

0.146 
0.218 
0674 

0.052 
0.712 
0.326 

IIIJEDEC COLOR CLASSIFICATION CORRESPONDING TO 
CIE COORDINATE VALUES. 
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Group Phosphor P22 

PERSISTENCE CHARACTERISTIC 

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

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



4000 5000 6000 
WAVELENGTH-ANGSTROMS 

7000 

Group Phosphor P22 
All-Sulfide Type 

SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

SIMULTANEOUS EXCITATION OF BLUE PHOSPHOR, GREEN 
PHOSPHOR, AND RED PHOSPHOR TO PRODUCE 9300" K 
+27M.P.C.D. WHITE(X=0.281,Y=0.311). 

COMPONENT COLOR 
C I E COORDINATES 

Y 
BLUE 0.155 0.061 
GREEN 0.265 0.585 
RED 0.639 0.342 

Ohmura 
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Group Phosphor P22 
All-Sulfide Type 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is medium 
short. Persistence of the component phosphors is such 
that after excitation is removed, brightness decays to a 
level not exceeding 10 percent of the initial value in: 

22 microseconds (Approx  )  Blue phosphor 
60 microseconds (Approx  )  Green phosphor 
60 microseconds (Approx  )  Red phosphor 

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



4000 5000 6000 
WAVELENGTH— ANGSTROMS 

7000 

Group Phosphor P22 
Rare-Earth (Red), Sulfide (Blue & Green) Type"' 

Spectral-Energy Emission Characteristic 
• The relative intensities of the narrow-emission banda of the red phosphor 
are dependent on the resolution of the ee•euring device. 

SIMULTANEOUS EXCITATION OF RED PHOSPHOR. BLUE PHOSPHOR. 
AND GREEN PHOSPHOR TO PRODUCE 9300* K + 27 M.P.C.D. 

WHITE (X• 0.281. Y • 0.310. 

COMPONENT COLOR 
C.I.E. COORDINATES 

X y 
RED 0.676 0.324 
BLUE 0.155 0.061 

GREEN 0.290 0.590 

92CM-1308891 

RADIO CORPORATION OF AMERICA .141.1 
Nov Electronic Components and Devices Harrison, N. J. 

P rho-

PHOR P22 

9-65 



Group Phosphor P22 
Rare-Earth Fed), Sulfide (Blue & Green) Type 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is nedium 
short. Persistence of the component phosphors is such that 
after excitation is removed, brightness decays to a level not 
exceeding 10 per cent of the initial value in: 

22 microseconds (Approx.)   Blue phosphor 
60 microseconds (Approx.)  Green phosphor 
1 millisecond (Approx.)  Red phosphor 

GROUP PHOS— 
PHOR P22 

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



Group Phosphor P22 
New Rare-Earth (Red), Sulfide (Blue & Green) Typer 

Spectral-Energy Emission Characteristic 
4 Th• relative intensities of the narrow- ee i .. ion bands of the red phosphor 

ere dependent on the resolution of the censuring device. 

SIMULTANEOUS EXCITATION OF RED PHOSPHOR. ,, ,,:, :::: ,-- --- —• 
BLUE PHOSPHOR. AND GREEN PHOSPHOR TO .::. 
PRODUCE 93004 K + 27 M.P.C.D. WHITE 
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Group Phosphor P22 
New Rare-Earth (Red), Sulfide (Blue & Green) Type 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is medium short. 
Persistence of the component phosphors is such that after exci-
tation is removed, brightness decays to a level not exceeding 
10 per cent of the initial value in: 

22 microseconds (Approx  )  Blue phosphor 
60 microseconds (Approx  )  Green phosphor 
1 millisecond (Approx  )  Red phosphor 

G'.«)UP PHOS— 
PHOR P22 

RADIO CORPORATION OF AMERICA 
flectronic Components and Devices Harrison, N. J. 
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OPIECtMÉ4-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P24 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P24 

1 
— CURVE IS ESSENTIALLY INDEPENDENT 

OF TUBE OPERATING VALUES. 

SPOT: SHARPLY FOCUSED. 
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Picture-Tube 
Dimensional Outlines 

The Dimensional Outlines on the following pages provide 
the basic dimensions of RCA Picture Tubes. These Dimensional 
Outlines are classified by Bulb Designations in accordance 
with the designation system established by the American 
Standards Association. Tubenecklength, tube overall length, 
base designation, and the configuration of the external 
conductive coating(whenused)arenotshownon these Dimensional 
Outlines. These items are covered on the data sheets for 
specific picture-tube types. 

The terms used in the picture-tube data sheets to describe 
the Type of External Conductive Coating and the Contact Area 
for Grounding are defined below: 

Type of External Conductive Coating 

Regular Band. A band of external conductive coating of 
uniform height covering part of the bulb funnel. The band 
may entirely encompass the funnel except for an insulated 
area in the region of the anode (ultor) contact. 

Modified Band. A.coating configuration similar to a 
Regular Band except for special contouring of the upper 
and/or lower edges. 

Special. A coating configuration not defined in the 
industry specification for the tube type. 

Contact Area for Grounding 

Near Reference Line. Refers to the position of the contact 
area usually employed for grounding a Regular or Modified 
Band of external conductive coating. A spring-finger 
contact mounted on the deflecting yoke or on the tube 
mounting assembly is normally employed for grounding the 
external conductive coating. 

Special. Indicates that one or more contact areas for 
grounding the external conductive coating other than the 
area near the reference line are provided in the industry 
specification for the tube type. 

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

CRT 
OUTLINES I 
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FOR PICTURE TUBES UTILIZING BULB J67-I/2 A 

(For bulbs with and without integral protective window) 

IntrINT2 

DIMENSIONS IN INCISES 

• See data for specific tube type. 

•• Integral protective window is Indicated. 

L For bulb without protective window. 

e For bulb with protective window. 

CRT 

OUTLINES I 
RADIO CORPORATION OF AMERICA 
Eiectronsc Components and Devices Harrison, N. J. 



Dimensional Outline Bulb J67-1/2 B 

o FOR PICTURE TUBES UTILIZING BULB J7—I/2 6 

DIMENSIONS IN INCNES 

* See data for specific tube type. 

MAIM 

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

CPT 

OUTLINES IA 
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FOR PICTURE TUBES UTILIZING BULB JI09-1/2 A/C 

OVERALL LEiNETH* 

NECK L 
- 92/1 25 LENGTH* ; 

See data for specific tube type. 

DIMENSIONS IN MIES 

CR -

OUTLINES IA 

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



Dimensional Outline Bulb J112 A/B 

FOR PICTURE TUBES UTILIZING BULB JII2 A/B 

o 

SCREEN WIDTH 
— 12.062 SOIL 

SCREEN 
HEIGHT 
9.500 
MIN. 

SAS 

DIMENSIONS IN INCHES 

* See data for specific tube type. 

OVERALL LENGTH" -H 

NECK - LENGTHb 

SASE * 

CAVITY CAP 

JEDEC No J1-L- 2.200 21 

S250 

tecL-1150611, 

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

12F,T 

OUTLINES 2 

4-65 



FOR PICTURE TUBES UTILIZING BULB JI25 A 

AND PROTECTIVE WINDOW (FPI25 A) 

Q0e 
ce:e 

N 
SCREEN 
HEIGHT 
10.250 
MIN. 

SCREEN WIDTHLI 
2.938 MIN. 

VIOL- ttO14111 

OIMENSIONS IN INCHES 

See data for speclflcttr type. 

CRT RADIO CORPORATION OF AMERICA ree) 
OUTL I NES 2 Electronic Components and Devices Harrison, N. J. '1.,4J1I 



Dimensional Outline Bulb J125 B 

FOR PICTURE TUNE UTILIZING SUL' JI25 

-+ 

RIM-BAND 
OPEMNG 
10.494 — 
MIN. 

SCREEN 
HEIGHT 
10.250 
MIN. 

SCREEN WIDTH 
2.938 MIN. 

RIM-BAND OPENING 
13.141 MIN. 

11.270 
t.125 

DINENSICHIS IN INENES 

See data for specific tube type. 

OVERALL 
LENGTH* 

NECK 
LENGTF.LI 

6194 t 

CAVITY CAP 
JEDEC No.JI-21 

I-1312 t 125 

C)I RADIO CORPORATION OF AMERICA 
lie Electronic Components and Devices lierrlson, N. L 

CRT 

OUTL INES 3 
4-65 



FOR PICTURE TUBES UTILIZING BULB JI25 C2 

SCREEN 
HEIGHT 

10:01 4 

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



Bulb J125 C2 

BULB JI25 C2 

o 

7 
II - 
64 

DIMENSIONS IN INCISES 

OVERALL 

LENGTH* " 

NECK * 
8 -8 LENGTH 

CAVITY CAP 
JEDEC No.JI-21 

; le - 

• See data for specific tube type. 

f2CL -12037 

ge. RADIO CORPORATION OF AMERICA 
'lee Electronic Components and Devices Harrison, 

OUTL INES 4 

I0-65 



Dimensional Outline Bulb J129 A/B 

FOR PICTURE TUBES UTILIZING BULB JI29 A/B 

SCREEN 
11500 

SCREEN 
HEIGHT 11.500 
i0125 4.25 

4.0  

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G-110 

DIMENSIONS IN INCHES 

• See data for spec if i c tube type. 

12C1-11517111 

CRT 
OUTLINES 4 

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

E(re) 
lee 



Dimensional Outline Bulb J132-1/2 A/B 

FOR PICTURE TUBES UTILIZIU0 WU 4131-1/2 Ai8 

SCREEN WIDTH 
14.750 MIN. 

1 OVERALL LENGTH 7.1E5 2.125 

1 
SCREEN 
HEIGHT 12.750 
RUG AJaS 
MPS. 

CAVITY CAP 
JEDEC No A-21 

1.812 2.125 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G -126 

INICL-111411111 

DIMENSIONS IN INCNES 

J Ita for spec , f ic tube type. 

:et) RADIO CORPORATION OF AMERICA 
\‘..../e) Electronic Components and Devices Harrison, N. J. 

CRT 

OUTLINES 5 

10-65 



FOR PICTURE TUBES UTILIZING BULB J132-I/2 CID 

cpe 

It1.5•".t se« 

SCREEN 
HEIGHT 

II 
MIN. 

SCREEN WIDTH 
3 14— MIN. 4 

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



Bulb J132-1/2 C/D 

BULB J132—I/2 C/D 

OVERALL 
LENGTH * 

I 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type. 

NECK 
LENGTH* 

CAVITY CAP 
JEDEC No. J1-21 

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

CRT 
OUTLI NES 6 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

• ,à • e›.-• 

,We.s rea 

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

SCREEN WIDTH 
5 

14 g MIN. 

SCREEN 
HEIGHT 

II 
8 

MIN. 

o 



Bulb J133 B/D 

BULB JI39 B/D 

OVERALL 
LENGTH* 

  11 11 + I   
16 13 

12 — 
32 

+ 1 

CAVITY CAP 
JEDEC No. 41-21 

in_ 5 4—+ 
e -di 

ALL DIMENSIONS IN INONES 

* See data for specific tube type. 

e RADIO CORPORATION OF AMERICA 
Election Tube Division Davison, N. 

CRT 
OUTLINES 7 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

cie yee. 

L SCREEN WIDTH 
I 

14—MIN. 
4 

SCREEN 
HEIGHT 

10 
4 

MIN. 

r 

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



Bulb J133 C/E 

BULB JI38 CtE 

9 
12 — 32 

OVERALL 
LENGTH* 

11114 1 
Is 

4  A• 

<4.Z- 9%eec, e 
92CL-113139 

  NECK 
LENGTH* 

CAVITY CAP 
JEDEC No. J1-21 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

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

CRT 
OUTLINES 8 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

sce 

SCREEN 
HEIGHT 

Hi 

MIN. 

[  SCREEN WIDTH 

I4I MIN. 

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



Bulb J133 FIG 

BULB J133 F/G 

OVERALL 
LENGTH* 

o 

I 

32 

9 ir 
NECK 

LENGTH* 

CAVITY CAP 
, JEOEC No. JI —21 

eeWe 

i'e›P 
ot» c' 

92CL-11557 

DIMENSIONS IN INCNES 

* See data for specific tube type. 

®ell ele RADIO CORPORATION OF AMERICA 
Ire Electronic Components and Devices Harrison. 

CPT 

OUTLINES 9 
I 0-65 



FOR PICTURE TUBES UTILIZING BULB JI49 A 

de' 

eee' 
SCREEN 
HEIGHT 
12.000 
MIN. 

13.3313 
±.125 

OVERALL 
LENGTH * 1 

7250±.125 NECK 
LENGTH-

CAVITY CAP 
JEDEC No. JI -21 

1.562 ± .125 
SCREEN WIDTH 

15.125 MIN. 

16.402 I .125 — 

+.043 
1.125 -025 REFERENCE LINE 

DIA. DETERMINO BY GAUGE 
JEDEC No.6-126 

lifik411111010 

DIMENSIONS IX INCISES 

See data for specific tube type. 

CRT 
OUTL INES 9 

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



Dimensional Outline Bulb J149 B 

FOR PICTURE TUBES UTILIZING BULB JI49 B 

OVERALL 
LENGTH* 

,doe' 

,..--SCREEN WIDTH 
 .ce.re4 

15.125 MIN. 

SCREEN 
HEIGHT 
12.000 
MIN. 

1  

11344 9.750 t 125 1.25 

60" 

REFERENCE CINE DETERMINED BY GAUGE JEDEC No. G-116 

NECK 
LENGTH* 

-BASE* 

CAVITY CAP JEDEC No. JI -21 
1*-3.000 t .250 

92GL-11604R' 

DIMENSIONS IN IMES 

• See data for specific tube type. 

®e 111, RADIO CORPORATION OF AMERICA 
lireilt Electronic Components and Devices Harrison, N. J. 

CRT 
OUTLINES II 

10-65 



FOR PICTURE TUBES UTILIZING BULB JI49 C AND PROTECTIVE PANEL 

ee. 
see"› e 

SCREEN WIDTH 
15.250 
MIN. 

SCREEN 
HEIGHT 
12.062 
MM. 

DIMENSIONS IN INCMES 

• See data for specific tube type. 

1, OVERALL 
LENGTH* 

NECK . 
LENTH-, 

, 
2• 1 i 

kieviTNYo1 ) 
— • 

143621.125 

-c 

,01-7eV 
eVe 

mmt.-macie 

CRT 
OUTLINES II 

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



Dimensional Outline Bulb J149 F 

FOR PICTURE TUBES UTILIZING BULB JI49 F 

o 

o 

D IMENS IONS IN INCHES 

*See data for specific tube type. 

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

CRT 
OUTLINES 12 

10-64 



FOR PICTURE TUNES UTILIZ1N8 ISUL8 JI81 CID 

00 ' 
pee 
ee• 

e 

SCREEN WIDTH 
17 MIN. 

SCREEN 
HEIGHT 

12 
4 

MIN. 

I/  

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



Bulb J161 C/D 

BULB JI61 C/D 

pg I + 
4 — 16 

OVERALL 
LENGTH* 

CAVITY CAP 
JEDEC No.J1-21 

61+1 
— 4 

s 

.2.0-t- • 

\ee;ece 
cee>ec.e 

tc. t • e o 92CL-1151117 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type. 

CRT 
RADIO CORPORATION OF AMERICA OUTLINES 13 
Electron Tube Division Harrison, N. J. 3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

o 

SCREEN 
HEIGHT 

13+ 

SCREEN WIDTH 

I7i MIN. 

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



Bulb J165 Z 

BULB .1165 Z 

OVERALL 
LENGTH * 

NECK 
LENGTH* 

BASE* 

14 

CAVITY CAP 
JEDEC No. JI -21 

1 

ALL DIMENSIONS DIMENSIONS INCHES 

*See data for specific tube type. 

0 e CRT RADIO CORPORATION OF AMERICA OUTLINES 14 
Electron Tube Division Harrison, N. 1. 3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

'Gee-.te;ge 
BP 1016 

SCREEN WIDTH 

19* MIN. 

20* ±   

SCREEN 
HEIGHT 

I3i 

PAIN. 

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



Bulb J170 A/C 

BULB JI70 A/C 

( s) 

0 

  OVERALL   
LENGTH* 

± 

5 4. 
32 4 

„ G Ato .° 
tee " 

90 eat 92CL-11596 

NECK 
LENGTH * 

BASE* 

CAVITY CAP 
JEDEC No. JI -21 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type. 

dillh RADIO CORPORATION OF AMERICA 
*Y Éjb Electron Tube Division Harrison, N. J. 

CRT 

OUTLINES 15 
3-62 



-  

Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

4.045G 2P  

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

SCREEN 
HEIGHT 

14 
16 

MIN. 

PH 
SCREEN WIDTH 

19 L MIN. 
16 



Bulb J170 B/D 

BULB JI70 B/D 

  OVERALL   
LENGTH* 

17+  15 1 
32- 16 

71+ I 
32 4 

1„ff./6 
tv"ie 

I. 

otebte 92CL-11566 

CAVITY CAP 
JEDEC No.J1-21 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

0(11 141eb RADIO CORPORATION OF AMERICA 
erlek Electron Tube Division Harrison, N. J. 

CRT 
01.1TL I NES 16 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

'Dr-. 
fee N. Nee 
e ere 

SCREEN WIDTH 

19-1 MIN. 
16 

SCREEN 
HEIGHT 

16 

C ) 

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



Bulb J171 B/F 

BULB JI71 

OVERALL 
LENGTH* 

17 + 3NECK 
15-N  — LENGTHS' 

BASE* 

CAVITY CAP 1 JEDEC No. J1-21 

G.A3 
e te.Y.;eVe.. . 

de`-e5e. 92CL—H607 

ALL DIMENSIONS IN INCHES 

*See data for specific tube type. 

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

CRT 
OUTLINES 17 

3-62 



- 

Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN WIDTH 

19-116 MIN. 

I 1 
20i — +  

7 I 
I-16 + — —DIA. 

16 

SCREEN 
HEIGHT 

151 
16 

MIN. 

o 

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



Bulb J171 D/E 

BULB JI71 DIE 

16 

OVERALL   
LENGTH* 

12I + 3   NECK 
2 - 16 LENGTH* 

CAVITY CAP 
I JEDEC No.JI-21 

e 92CL-11599 

ALL DIMENSIONS IN INCHES 

• See data for spec if type. 

RADIO CORPORATION OF AMERICA 
41,4y11 Electron Tube Division Harrison, N. J. 

CRT 

OUTL INES 18 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

MIN. 

SCREEN WIDTH 

19 16 1 MIN. 

o 

o 

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



Bulb J171 G/K 

BULB JI71 6/K 

 OVERALL 
LENGTH* 

1 + 3   NECK 
94 — 16 LENGTH* 

zze't 

‘%C' ç'> 
ee a.e) 

e e-

CAVITY CAP 
JEDEC No.J1-21 

92CL-11393 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

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

CRT 

OUTLINES 19 

3-62 



FOR PICTURE TUBES UTILIZING 

cee 

9ge \-es sc 

SCREEN WIDTH 

19r6 MIN. 

SCREEN 
HEIGHT 

IS r6I 

MIN. 

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



Bulb J171 H/J 

BULB JI71 H/J 

OVERALL 
LENGTH * 

e— 9 + 3 
16 

NECK 
LENGTH* 

CAVITY CAP 
JEDEC No. J1-21 

9e&ek,e Ça 
àee-

92CL —11572 

DIMENSIONS IM INCHES 

'See data for specific tube type. 

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

CRT 
OUTLINES 20 

4-65 



FOR PICTURE TUBES UTILIZING BULB JIFIZA 
AND PROTECTIVE PANEL FPI98 

SCFtEEN 
HEIGHT 
15.250 
MIN 

SCREEN WIDTH 
M312 MIN 

e 

egv 

DIMENSIONS IN INCHES 

• See data tor specific tube type. 

net -WHIM 

CRT 

OUTLINES 20 
RADIO CORPORATION OF AMERICA ';-141 11 
Electronic Components and Devices Harrison, N. J. le* 



Dimensional Outline Bulb J187 B 

FIS PICTVIE TVIIES UTILIZINS 1811.8 JI87 I 

OVIDIALLLSMOTM. 

mcic 
Learraai 

9A06 .156 I. I 

SCREEN 
HERMIT 16.500 
Et 125 t 

CAVITY CAP 
JECEC No. J1-13 

2.000+_":»25 

SCREEN MOTH 
19.250 MK 

DIMENSIONS II INCIES 

). 
See data for specific tube type. 

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

CRT 
OUTLINES 22 

4-65 



FOR PICTURE TUBES UTILIZING BULB JI87 CTF 

SCREEN 
HEIGHT 

IS1 
e 

MIN. 

SCREEN WIDTH 

I9à MIN. 

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



Bulb J187 C/F 

BULB JI87 C/F 

 OVERALL  I. 
LENGTH* 

I + 3   NECK 
12 2 16 LENGTH* 

1 eASe 

CAVITY AP 
JEDEC No. JI —21 

L 3 + I 
4rz 
• — 4 

ç4 ce, e, s. c, b. 
'P., 
e \* e e e 

92CL-11564 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

el"l RADIO CORPORATION OF AMERICA 
\vesie Electron Tube Division Harrison, N. J. 

CRT 
OUTLINES 23 

3-62 



FOR PICTURE TUBES UTILIZING 

SCREEN WIDTH 

'el met 16 

1 

SCREEN 
HEIGHT 

MI 
4 

MIN. 

I  

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



Bulb J187 DIG 

BULB JI 87 DIG AND PROTECTIVE PANEL 

1 
171132 

+ 

* 

  1 

  OVERALL 
LENGTH 

12 + . NECK 
LENGTH* 

CAVITY CAP 
JEDEC No. J1-21 

sta.—tenet 

DIMENSIONS IN INCHES 

*See data for specific tube type. 

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

CRT 
OUTLINES 24 

8-64 



FUR IIVORE TUIlt5 Dl IL1LtjIbULLJ1Ut 

 SEEN V00111 I 
K312 MIN 

20.600*.1115-1 

•See data for spec 

SCREEN 
HEIGHT 
IS. 25 
MK 

DIMENSIONS IN HICKS 

c. tube type. 

OVERALL 

CAVITY CM 
- JEDEC 

No. J1-21 

2.000 
tJ25 

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



Dimensional Outline Bulb J187 H1 

FOR PICTURE TUBES UTILIZING BULB JI87 HI 

Ç) 

DOe SCREEN 
teehe HEIGHT 

0J25 
M1N. 

 SCREEN WIDTH  
19250 MIN. 

r 20.500 * .125 

L 125 *.031 
DIA. 

16.500 
+.I56 
-.125 

.--OVERALLLEN870-« 

E e 
Nr 

12.078 ±.188 I 1  

DIMENSIONS IN IMES 

'See data for specific tube type. 

CAVITY CAP 
— JEDEC 

No. J1-21 

3.750 
*250 

(elle\‘ RADIO CORPORATION OF AMERICA 
'\114VI Electronic Components and Devices Harrison, N. J. 

CRT 
OUTLINES 25 

8-64 



FOR PICTURE [VEILS Ul I L IL IOU ISULtS JIG/ J 

C) 

MIN. 

SCREEN WIDTH RIM-BAND 
19.250 MIN. OPENING 

RIM-BAND OPENING 15M.9IN3.0 
19.900 MIN. 

DIMENSIONS IN INCHES 

'See data for specific tube type. 

CAVITY CAP 
JEDEC 

No. J1-21 

4.125 *.250 

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



Dimensional Outline Bulb J187 K 

FOR PICTURE TUBES UTILIZING BULB JI87 K 

SCREEG WIDTH Li 
19.250 MIN. 

RIM-BAND OPENING 
9.900 MIN. 

RIM-BAND 
OPENING 
15.930 
MIN. 

MICL-IBTOR 

DIMENSIONS IN INCHES 

*See data for specific tube type. 

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

CRT 

OUTLINES 26 

4-65 



Dimensional Outline Bulb J187 L 

FOR PICTURE TUBES UTILIZING BULB JI87 L 

o 
e** ere 

ek Min 

\ / 

SCREEN WIDTH 
19.250 mar. 

NW-BAND °PERMS 
m.900 SIM. 

111M-BAND 
OPDIINS 
I6.950 

DIMENSIONS IM INCHES 

*See data for specific tube type. 

CRT 
OUTLINES 26 

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



Dimensional Outline Bulb J187M 

FOR PICTURE TUBES UTILIZING BULB JI87 14 

15.604 RIM-BAND 
OPENING 

15.930 MIN. 

MINIMUM SCREEN 

DIAGONAL 22.312 

GREATEST WIDTH 19.250 

GREATEST HEIGHT 15.125 

••• 
20.650 ±125 

.2LA-BAND OPENINO 
19.900 MIN. 

—I6.9R. 5OR 

36.7R 

DIMENSIONS IN INCHES 

- See data for specific tube type. 

OVERALL 
LENGTH* 

12.0801 
± .188 NEaCK 

ENGTH 

768 

BASE* 

CAVITY CAP 
JEDEC No. JI -21 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G- 126 

92LIA -1477 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Merriam N. J. 

CRT 
OUTLINES 26A 

10-66 



FOR PICTURE TUBES UTILIZING BULB JI92 A/B 

SCREEN 
HEIGHT 
men 
MIN. 

SCREEN WIDTH 
21438 MIN. 

— OVERALL IJENGTH.— 

KECK 
LEM3TH 

•-- 13.625 A.188 i 

DIMENSIONS IN INCNES 

" See data for specific tube type. 

CAVITY CAP 
— JEDEC 

Mo.JI-21 

5.250 
3250 

feel-11MM 

o 

CRT RADIO CORPORATION OF AMERICA 
OUTLINES 26A Electromc Components and Devices Harrison. N. J. 



Dimensional Outline Bulb J192 C/D 

FOR PICTURE TUBES UTILIZING BULB 41192 CiO 

o 
SCREEN WIDTH 
21.438 MIL 

IhICL-114•7111 

DIMENSIONS UN INCHES 

*See data for specific tube type. 

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

CRT 

OUTLINES 27 

8-64 



Dimensional Outline Bulb J214-1/2 A 

FOR PICTURE TUBES UTILIZING BULB J2144/2 A 

(-1 

1.431 3.082 elffr-te etee 
ço:` ecy 

OINENSIORS IN 'RUES 

*See data for specific tube type. 

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



Dimensional Outline Bulb MJ135 A 

FOR PICTURE TUBES UTILIZING BULB MJI$5 A 

ocee. 
aeoge  
%e) 

j SCREEN WIDTH 
-- 14.375 MIN. 

SCREEN 
HEIGHT 
10 688 
M N. 

DIMENSIONS IN INCHES 

"See data for specific tube type. 

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

rRT 

OUTLINES 2H 

8-64 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB MJI66 A 

ete, ee. 

SCREEN WIDTH 

IA -I MIN. e 

23 + 1   
1932 _ 8 

A7+ I — DIA. 
I 16 

SCREEN 
HEIGHT 

11 
13-16 
MIN. 

ULTOR 
UP-TERMINAL 

METAL 
SHELL 

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



Bulb MJ166 A 

BULB MJI66 A 

) 

_ 

3 
15 ié 

— e 

OVERALL 
LENGTH* 

hNECK 
LENGTH* 

t‘e ts,  
e.:4aesc,=e 

e pe e. e • 

BASE 

92CL -11590 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

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

CRT 
OUTLINES 29 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

oege 

ea'\iv 

SCREEN WIDTH 

234 MIN. 

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

SCREEN 
HEIGHT 

Mi 

ULTOR 
LIP —TERMINAL 



Bulb MJ214 A 

BULB MJ214 A 

OVERALL 
LENGTH* 

NECK 
LEmotm• — "' 

ALL DIMENSIONS IN INCHES 

IMCL-1111142 

• See data for specific tube type. 

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

CRT 

OUTLINES 30 
3-62 



0 0 0 0 0 0 



o 

REFERENCE-LINE GAUGE 
JETEC N2G-110 

3"01A 

542"3.003"DIAr-

.500"3.005"R. 

f 
- V --
A48" .550" 
t 005" 

' .5"R. 

2.5" 
TAPER WITHIN 

INDICATED AREA 

I.500.. +.003" LDIA. -.00011 

2" DIA. 

WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE WILL BE DETERMINED BY PLANE 
C-CWHEN GAUGE IS RESTING ON FUNNEL. 

92C5-739IRI 

9-58 ELECTRON TUBE DIVISION 
RADIO CORN:MOON OF AMERICA, HARRISON, NEW JERSEY 

CE-7391R1 



REFERENCE-LINE GAUGE 
JETEC N2G-116 

Il  3.812" DIA.   

3.244"i.00IDIA. 

—11.542"4.003"01Ati--

c 
.soo"•250' 
±.00r 

040" 
R. 90 

-FL" 
c ,3.0401" 

  .448" .650" 
  i.005" 

_J 1.500" «)03" L_ 
[ DIA. 4— 2"0-1AMC:1 

6" 
TAPER WITHIN 

INDICATED AREA 

WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE WILL BE DETERMINED BY PLANE 
C-C'WHEN GAUGE 15 RESTING ON FUNNEL. 

92CS-7896R1 

9-58 ELECTRON TUBE DIVISION 
11.10.10 CORPORATION OF AMERICA, ...ISOM. NEW JERSEY 

CE-789681 



REFERENCE-LINE GAUGE 
JETEC NaG-126 

5.000"±.015" DIA.  

  4.500"t.015" DIA. 

1.634; 

.9210 7.1TO" 
 i.005".279" 

3.2PC / 2  

I DIA. I 

 2"DIA. 

4250" t.002"DIA.-

L,±:002" 714" 

y AXIS 
r'R. 

4"2.5" 
TAPER WITHIN 
INDICATED AREA 

WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE WILL BE DETERMINED BY PLANE 
CC' WHEN GAUGE IS RESTING ON FUNNEL. 

"y" VALUES MUST BE HELD TO ±.002' 

92CS-9145RI 

I .250' 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 
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X-Radiation Precautions 
For Cathode-Ray Tubes 

WARNING 

All typesofcathode—ray tubes may be operated at voltages 
(where ratings permit) up to 16 kilovolts without personal 
injury on prolonged exposure at close range. 

Above 16 kilovolts, special shielding precautions for 
X radiation may be necessary. 

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

X—RADIATION 
PRECAUTIONS 

3-62 



Definitions 
Of Cathode-Ray-Tube Terms 

Ultor. The "ultor" in a cathode-ray tube is the element to 
which is applied the highest dc voltage for accelerating the 
electrons in the beam prior to its deflection. 

Post-Ultor. The "post-ultor" in a cathode-ray tube is the 
element to which is applied a dc voltage higher than the 
ultor voltage for accelerating the electrons in the beam 
after its deflection. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, H. J. 
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IEPI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3   ac or dc volts 
Current   0.6 t 10%   amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes   6.5 mmf 
Deflecting electrode DJ1 to 

deflecting electrode DJ2   1.7 me 
Deflecting electrode DJ3 to 
deflecting electrode 0J4   0.6 me 

DJ' to all other electrodes   5 me 
DJ2 to all other electrodes   5 me 
DJ3 to all other electrodes   3.8 me 
DJ4 to all other electrodes   3.8 pf 

Faceplate, Flat   Clear Glass 
Phosphor (For Curves, see front of this Section) P1 

Fluorescence  Green 
Phosphorescence   Green 

Persistence  Medium 
Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Maximum Overall Length  4-1/16" 
Maximum Diameter  1-1/4" t 1/16" 
Minimum Useful Screen Diameter  1-1/16" 
Mounting Position   Any 
Weight (Approx  )  2 oz 
Bulb  T-10 
Base Small-Button Unidekar 11-Pin (JETEC No.E11-22) 

Basing Designation for BOTTOM VIEW  11V 

Pin 1-Heater 
Pin 2-Heater 
Pin 3-Grid No.1 
Pin 4-Cathode 
Pin 5-Grid No.3 
Pin 6-Deflecting 

Electrode 
DJ4 

Pin 7-Deflecting 
Electrode 

DJ3 

Pin 8-Ultor 
(Grid No.2, 
Grid No.4, 
Collector) 

Pin 9-Deflecting 
Electrode 

DJ2 
Pin 10-Deflecting 

Electrode 

Pin 11-Internal 
Connection-
Do Not Use 

Ni and DJ, are nearer the screen 
Dili and inly are nearer the base 

6-56 TENTATIVE DATA 1 
TUBE DIVISeN 

ItADIO COMORATION Or AMERICA. MARMON. NEW MOM 



/ e 
IEPI 

OSCILLOGRAPH TUBE 

With DJ2 positive with respect to DJ', the spot is deflected 
toward the midpoint between pins 6 and 7. With DJ3 positive 
with respect toDJ4, the spot is deflected toward the midpoint 
between pins 9 and 10. 

The angle between the trace produced by DJ3 and DJ4 and its 
intersection with the plane through the tube axis and the 
midpoint between pins 9 and 10 does not exceed t100. 

The angle between the 1race produced by 0.13 and 0.14 and the 
trace produced by DJ1 and DJ2 is 90° ± 30. 
Maximum Ratings, Design-Center Falvey 

ULTOR VOLTAGE   1500 max. volts 
GRID-No.3 VOLTAGE   1200 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   200 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE  500 max. volte 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Ec4) between • 

recommended minnow* and 2$0o melts 

Grid-No.3 Voltage 
for Focus   10% to 30% of Ec4 Volt* 

Grid-No.1 Voltage for 
Visual Extinctionof 
Undeflected Focused 
Spot  -1.4% to -4.2% of icd volts 

Grid-No.3 Current for 
Any Operating Con-
dition  -15to +10 pomp 

Deflection Factors: 
DJ' 6 DJ2   210to310 vdc/in./kv of Ec4 
DJ3 6 1114   240to350 vdc/in./kv of Ec4 

Spot Position . . . 

Examples of Use of Design Ramps: 

For ultor voltage of 500 »000 volts 

Grid-No.3 Voltage 
for Focus   50to 150 100 to 300 volts 

• Brilliance and definition decrease with decreasing ultor voltage. Rec-
ommended minimum for the IEP1 in general service is 500 volts, but a 
value as low as 300 volts may be used under conditions of low-velocity 
deflection and low ambient light levels. For operation between 300 
and 500 volts, it is essential that the ultor voltage be applied before 
beam-current flow. Otherwise, a screen charge may develop to bloch 
off or distort the scanning pattern. 

40: see next page. 

6-56 
TIME DIVISION 

moo comrouriœ Of AMIICA. HAMMON, NM Miff 
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IEPI 

OSCILLOGRAPH TUBE 

For altar voltage of 500 t000 volts 

Grid-No.1 Voltage for 
Visual Extinctionof 
Undeflected Focused 
Soot   -7 to -21 -14 to -42 volts 

Deflection Factors: 
& W2  

DJ3 S D-J4  120 to 175 240 to 350 volts dc/in. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 
Resistance in Any Deflecting-

Electrode Circuit 2.0 max. megohms 

105 to 155 210 to 310 volts dc/in. 

## The center of the undeflected focused spot will fall within a circle 
having 2.5-mm radius concentric with the center of the tube face. 

e It is recommended that the deflecting-electrode-circuit resistances be 
approximately equal. 

I 1/16" MIN. 

SCREEN DIA.— 

SMALL-BUTTON 
UNIDEKAR 

II-PIN BASE 
JETt.0 N1E11-22. 

t/e" 
4 1/m7 

MAX. 

92C5-13924 
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IEPI 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

O 
HIGH 

VOLTAGE 

SUPLV 
O 

GRID MODULATION 
INPUT 

Cl: 0.5 jut, 2000 volts 
C2: 1 µf, 200 volts 
C3: 1 µf, 200 volts 
CO: 0.05 mf, 1600 volts 
C5 C6 Cl C8: 0.05 jut, 600 volts 
RI R2: 510.000 ohms, 1/2 watt 
63 Ru. 300,000 ohms. 1 watt 
R5: 250,000-ohms, 2-watt po-

tentlometer 
R6: 51,000 ohms, 1/2 watt 
57: 100,000-ohms, 1/2-watt po-

tentiometer 
R8: 510,000 ohms, 1/2 watt 

TI 

II7V 

(OC8 [Me 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

92CS -8950 

59: 5 megohms, 1/2 watt 
RIO 011: Dual 1-megohm 

potentiometer 
R12 R13: Dual 1-megohm 

potentiometer 
014 915 616 517: 1.5 megohms, 

1/2 watt 
11: Transformer, 6.3 volts 

at 1 ampere, insulated 
for 2000 volts, such OS 
Thordarson 121108 

11: 1-ampere fuse 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
here ln is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

6 -56 
TUBE DIVISION 
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IEP2 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The IEP2 is the same as the sEPs except for the following 
items: 

General: 
Phosphor (For Curvet, see front of this Section)  P2 

Fluorescence  Greenish-Yellow 
Phosphorescence   Greenish-Yellow 

Persistence  Long 

In general, operation of the lEF2 at an ultor velt-
age less than 750 volts is not recommended. 

AVERAGE CHARACTERISTICS 

• 

• 

en 

E = 6.3 VOLTS 
GRID-N23 VOLTS ADJUSTED FOR SHARP FOCUS 
AT CENTER OF RASTER. 

GRID-N21 VOLTS ADJUSTED TO GIVE INDICATED 
BRIGHTNESS VALUE ON A 2CM x 2CM, 25-LINE RASTER.   

*LINE W 0TH MEASURED BETWEEN POINTS WHERE 
BRIGHTNESS WAS APPROX 1/2 THAT AT CENTER OF LINE. 
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IE P2 

AVERAGE CHARACTERISTICS 

Ef= 6.3 VOLTS • • 
ULTOR VOLTS =1000 . " 
GRID -Na 3 VOLTS ADJUSTED FOR FOCUS.*•" -

• . • :: 



IEPII 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FCCUS ELECTROSTATIC DEFLECTION 

o 

The tEPti is the sane as the IEPI except for the 
items: 

fol./owing' 

General: 
Phosphor (For Cure«, sae front of this Section)   P11 

Fl uorescence   Blue 
61 ue 

Persistence   Short 
Phosphorescence 

In general, operation of the lEP11 at an ultor volt-
age less than 750 volts is not recommended. 

AVERAGE CHARACTERISTICS 

Ef= 6.3 VOLTS 
GRID-N23 VOLTS ADJUSTED FOR SHARP FOCUS 
AT CENTER OF RASTER. 

GRID-Nal VOLTS ADJUSTED TO GIVE INDICATED 
BRIGHTNESS VALUE ON A 2CM x 2CM, 25-LINE RASTER. 

*LINE WIDTH MEASURED BETWEEN POINTS WHERE 
BRIGHTNESS WAS APPROX. I/2 THAT AT CENTER OF LINE. 
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2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type 2AP1 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 i . . de or dc volt$. 
Current  0.6 amp. 

Direct lnterelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . . . 8.0 . . 
Cathode to All Other Electrodes  5.5 
D..11 to DJ2   0.6 
DJ3 to DJ4   1.1 
D.11 to A 1 Other Electrodes  8.5 
DJ3 to A 1 Other Electrodes  9.0 
DJ1 to A 1 Other Electrodes except DJ2   8.0 
DJ2 to A I Other Electrodes except DJ1   4.6 
DJ3 to A 1 Other Electrodes except DJ4   7.5 
DJ4 to A 1 Other Electrodes except DJ3   6.0 

Phosphor (For Curves, see front of this Section) 
Fluorescence   
Persistence  

Focusing Method  
Deflection Method  
Overall Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter 
Mounting Position  

uuf 
gul 

AIuf 
uul 

uul 

No.1 
Greer 

Mediun 
Electrostatic 
Electrostatic 

7-7/16" ± 3/16" 
2" a 1/16" 

1-3/4' 
Any 

Base   Small Shell Magnet 11—Pin 
Basing Designation for BOTTOM VIEW   111 
Pin 1—Heater Ping—Deflecting 
Pin 2—Cathode Electrode 
Pin 3—Deflecting 4 >8 DJ2 

ElectrodeDJ1 Ping—Deflecting 
Pin 4—Anode No.1 Electrode 
Pin 5— No Connection 2 L0J3 
Pin 6—Deflecting Pin10 —Grid No.1 

ElectrodeDJ4 Pin11 —Heater 
Pin 7—Anode No.2, 

Grid No.2 

DJ/ and W2 are nearer the screen 
DJ3 and 1114 are nearer the base 

With WI positive with respect to 0.12, the spot le de— 
flected toward pin 4. With DJ positive with respect to 
0.1 4, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and 0.14 and 
Its intersection with the plane through the tube axis and 
pin I does not exceed 10°. 

The angle between the trace produced by 0.13 and 0.14 and 
the trace produced by DJ1 and DJ2 is 900 ± 4°, 

JULY 1. 1945 DATA RCA VICTOR DIVISION 
IMO C01111011ATIC« 0f MUG. NM@Olt NM MIN 



2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(Continued from preceding ego 

Maximum Ratings, Absolute Values: 

ANODE—No.2 &GRID—No.2 VOLTAGE  1100 max. 
ANODF—No.1 VOLTAGE   550 max. 
GRID—No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value   
Positive Value   

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 660 max. 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. 
Heater positive with respect tocathode 10 'MX. 

Typical Operation: 

Anode—No.2d Grid—No.? Voltage* . . 500 1000 
Anode—No.1 Voltage for Focus 

at 75% of Grid—No.1 Volt— 
age far Cutoff. 125 250 . . 

Grid—No.1 Volt. for Visual Cutoff0 —30 —60 . . 
Max. Anode—No.1 Current Rangea . Between —50 and +10 
Deflection Sensitivity: 

DJ}, and Dj2  0.220 0.110 
DJ3 and DJ4  0.260 0.130 

Deflection Factor:" 
DJ1 and DJ2  115 230 
DJ3 and DJ4  98 196 

125 max. 
0 max. 

volts 
volts 

volts 
volts 

volts 

volts 
volts 

• volts 

• • volts 
• volts 
. . pamp. 

• mm/v dc 
mm/v dc 

v dc/in. 
v dc/in. 

* Brilliance and definition decrease with decreasing anode—No.2 voltage. 
In general, anode—No.2 voltage should not be less than 500 volts. 

• Individual tubes nay require between +200 and —05% of the values shown 
with grid—No.1 voltages between zero and cutoff. 

I visual extinction of stationary focused spot. Supply should be adjust— 
able to ± 50% of these values. 

à See curve for average values. 

" Individual tubes may vary from these values by t ZOS. 

Spot Position: 

The undeflected focused spot will fall within a 10—mm square 

centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ1 and 012. Suit— 

able test conditions are: anode—No.2 voltage, 1000 volts; 

anodé—No.1 voltage, adjusted for focus; deflecting—electrode 

resistors, I megohm each, connected to anode No.2; tne tube 

shielded from all extraneous fields. To avoid damage to the 
tube, grid—No.1 voltage should be near cutoff before appiica-
tion of anode voltages. 

Maximum Circuit Values: 

Grid—No.1 —Circuit Resistance 1  5 max. megohms 
Impedance of Any Deflecting—Electrode 

Circuit at Heater—Supply Frequency 1.0 max. megohm 

JULY 1, 1945 
RCA vIcroR DIVISION 

RADIO COVORATiON OF M.FRICA , xol,lsonc two. MOM 

DATA 1 
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2API -A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding page) 

Resistance in Any Deflecting— 
Electrode Circuit" 5.0 max. megohms 

It is recommended that all deflecting-electrode-circuit resistances be 
approximately equal. 

o 

HIGH -

VOLTAGE 
AC 

SUPPLY 

TYPICAL OSCILLOGRAPH CIRCUIT 

1000V. 
DC 

105V. 
DC 

Re. 1.0-Megohm Potentiometer 
RS: 0.5 Megohm 
R6: 0.5-Megohm potentiometer 
07 Re: Dual 5-Megohm Potentiometer 
R9 RIO: Dual 5-Megohm Potentiometer 
011 R12 RI3 R1N: 2 negohms 

CI: 0.1 pf 
C2. 1.0 pf 
C3 Ca CS CO: 0.05-pf Blocking 

Capacitor* 
RI 02: 0.5 negohm 
03: 3.0 Megohms 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

92GS -6582 

When cathode is grounded, capacitors should have high voltage rating: 
when anode No.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode 00.2 be returned to a point in the amplifier system which 
will ive the lowocnnvcc in le ;Intent i pi dr r re,  between anode go.: 
and the deflect 1ng electrodes, 

The license extended tú the puu.l.seo or tubes appears in the License Notice 
accompanying them. information contained herein is furnished without asstming 

any obligations. 

JULY 1, 1945 DATA 2 
RCA VICTOR DIVISION 
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HIGH-VACUUM CATHODE-RAY TUBE 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE 
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2BPI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

.11ATA 

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. . .   8 • • • mm( 
0,1 1 to DJ2   2 • • . mmf 
DJ3 to DJ4   2 • • . mmf 
DJ 1 to All Other Electrodes  11 • • . puf 
DJ 2 to All Other Electrodes  8 . • . pf 
DJ to All Other Electrodes  7 . . . ue 
DJ4 to All Other Electrodes  8 • • • me 

Phosphor (For Curves, see front of this Section) . . . . No.1 
Fluorescence   Green 
Persistence  Medium 

Focusing Method   Electrostatic 
Deflection Method  Electrostatic 
Overall Length   7-5/8" t 3/16" 
Greatest Diameter of Bulb  2" t 1/16" 
Minimum Useful Screen Diameter   1-3/4" 
Mounting Position  Any 
Base   Small-Shell Duodecal 12-Pin 

Basing Designation for BOTTOM VIEW   12E 
Pin 1-Heater Pin 8-Anode No.2, 
Pin 2-Grid No.1 Grid No.2 
Pin 3-Cathode e Pin 9- Deflecting 
Pin 4-Anode No.1 Electrode 
Pin 5-Internal DJ2 

Connection-- Pin 10-Deflecting 
Do Not Use Electrode 

Pin 6-Deflecting D-11 
Electrode 

DJ 1 Pin 11-Internal 

Pin 7-Defléting Connection-- 
Electrode Do Not Use 

11.14 Pin 12-Heater 

DJ, and DJ are nearer the screen 
DJ and DJd are nearer the base 
9 

With DJ1 Positive with resoect to D.12, the spot is deflected 
toward pin 4. With DJ, positive with respect to 0.14, the 
spot is deflected toward pin 1. 

The plane through the tube axis and Pin No.4 may vary from 
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 DJ3 - 0.14 trace is 
900 t 30. 

4— Indicates a change. 

SEPT. 1, 1950 IIIK DIEPARTMENT 
COOPOIATION Of MOMICA. NAMISION. MEW MIR 
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2BPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design-Center Values: 

ANODE-No.2. VOL1AGE  
ANODE-No.1 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative bias value  200 max. 
Positive bias value  0 max. 
Positive peak value  2 max. 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE. . 500 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any anode-No.2 voltage lEb2l between 500 . and 2500 volts 

Anode-No.1 Voltage . . . 15% to 28% of Eb2   volts 
Man. Grid-No.1 Voltage 

for Visual Cutoff. 6.75% of Eb2   volts 
Max. Anode-No.1 

Current Range. -15 to +10 . . microamperes 
Deflection Factors: 

D.J1 & 002  
003 & DJ4  

Spot Position  

2500 max. volts 
1000 max. volts 

volts 
volts 
volts 

volts 

115 to 155 v dc/in./kv of Eb2 
74 to 100 v dc/in./kv of Eb2 

O 

Examples of Use of Design Ranges: 

For anode-No.2 voltage of 1000 2000 Volts 

Anode-No.1 Voltage . . 15D-280 volts 
Max. Grid-No.1 Voltage 

for Visual Cutoff. -67.5 -135 . . . . volts 
Deflection Factors: 

Dii & 002  
DJ3 & CU4  

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   
Resistance in Any Deflecting-

Electrode Circuit°. . 

115-155 230-310 vol ts dc/ i n. 
74 - 100 148 - 200 vol ts dc/ i n. 

1.5 max. megohms 

5.0 max. megohms 

• Brilliance and definition decrease with decreasing anode-No.2 voltage. 
A value as low as 500 volts is recommended only for low-velocity de-
flection and low room-light levels. 

o it is recommended that the deflecting-electrode-circuit resistances 
be approximately equal. 

• Anode No.2 and grid No.2 which are connected together within tube, are 
referred to herein as anode 00.2. The product of anode-No.2 voltage 
and average anode-No.2 current should be limited to 6 watts. 

O The center of the undeflected, focused spot will fall within a circle 
having a 5.0-mm radius concentric with the center of the tube face. 

—wInclicates a change. 

SEPT. 1, 1950 TUBE DEPARTMENT 
RADIO CORPORATiON oi APAPR,A. HARRISON, NEW ARIVI 
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2BPI 
OSCILLOGRAPH TUBE 

\ 349\  

TYPICAL OSCILLOGRAPH CIRCUIT 

1340V. 

o DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

HEATER 
SUPPLY 

CI: 0.2 mf 
C2: 1.0 Id 
0 Cs rs Ca : 0.05-mf Blocking 

Capacitors.. 
RI 02: 2.5 Megohms, 0.5 Watt 
RB: 2.5 megohms, I Matt 

• when cathode is grounded, capacitors should have high voltage rating; 
when anode 10.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode 00,2 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. 

R9 Rai 

CeJ; 

r C3e° 

C H— C) 

  DJ2 
4 DJ, 

C67 DJ4 

VOLTAGE 
INPUT 
TO 

DEFLECT ING 
ELECTRODES 

92041-677711 

1.0-megohm Potentiometer 
05: 0.5 Megohm, 0.5 watt 
R6: 0.35 wegohm, 0.5 watt 
R7 RS: Dual 5-Megohm potentiometer 
RA RIO: Dual 5-megohm potentiometer 
R11 RI2 RIB RIP: 2 wegohms, 0.5 watt 

Devices and arrangements shown or described herein may 
use patents of RCS or others. Information contained 
herein is furnished without responsibility ny RCA for 
its use and without prejudice to RCA's patent rights. 

SEPT. 1. 1950 TUBE DEPARTMENT 
Irmo COMOtATION Of MbIlICA. NAIIIISON. NEW AMY 

CE-6777R1 



SEPT. 1, 1950 TUBE DEPARTMENT CE-6689 

2iPI 

OSCILLOGRAPH TUBE 

q_oF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF BOTTOM OF THE BASE. 

IR10 COSFORATION OF AMERICA, HARRISON, NEW Mein 



2BPI 
CHARACTERISTICS 

E f = 6.3 VOLTS 
ANODE - Nº1 VOLTS ADJUSTED FOR FOCUS 
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2BPI I 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 2BP11 is the same as the 2BP1 except that it has 
a phosphor of the short-persistence, blue-fluorescence 
type designated P11. The blue radiation of the Pll 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 281'11 in all moving 
film photographic applications without blurring except 
in those where film moves at a high speed. The 28P11 
is alsó quite satisfactory for visual observation of 
phenomenabecauseitsphosphorhas unusually highbright-
ness for a blue screen. 

In general, operation of the 2BP11 at an anode-No.2 
voltage less than 1000 volts is not recommended. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the P11 Phosphor are shown at the 
front of this Section 

SEPT. 1. 1950 TORE DEPARTMENT 
MORO COMO...41.0N 01 MIRKA. HARRISON. NEW MS« 
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2F 2 1 
MONOSCOPE 

5— INCH MAGNETIC—DEFLECTION TYPE 
Supersedes Type 1899 

Maximum Solid Deflection Angle 
Overall Length   12-7/16" + 1/4" - 7/16" 
Greatest Diameter of Bulb  5-1/16" max. 
Caps (Two)   Recessed Small Ball 
Mounting Position   Any 
Base   Lony-Shell Medium 6-Pin 

Basing Designation for BOTTOM VIEW   6BV 
Pin 1-Heater y Pin 6 -Heater 
Pin 2-Grid No.2 3 End Cap -Pattern 
Pin 3-Grid No.3 Electrode 
Pin 4-Grid No.1 2 11.1 Side Cap-Grid No.4 
Pin 5-Cathode 

tie 

See illustration on next page 

General: 

Heater, for Unipetential Cathode: 
Voltage  6.3±10%  ac or dc volts 
Current  0.6   an 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes  
Pattern Electrode to Grid No.4 

Pattern: 
Type   
Dimensions (Approx.)   2-5/16" x 3-1/16" 
Calibration  Up to 500 lines 

Focusing Method  Electrostatic 
Deflection Method   Magnetic 

40° 

Maximum Ratings, Design-Center Value 

PATTERN-ELECTRODE VOLTAGE  1500 max. volts 
GRID-No.4 (COLLECTOR) VOLTAGE. . . . .   1500 max. volts 
GRID-No.3 (FOCUSING ELECTRODE) VOLTAGE   600 max. volts 
GRID-No.2 (ACCELERATING ELECTRODE) VOLT  1600 max. volts 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Bias Value  125 max. volts 
Positive Bias Value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode 125 max. volts 
Heater positive with respect tocathode 125 max. volts 

Typical Operation: ? 
Pattern-Electrode Voltage  1000 . . . volts 
Grid-No.4 Voltage  1050 . . . volts 
Grid-No.3 Voltage for Focus at 

0.5 pomp Grid-No.4 Current& 300 approx. volts 
Grid-No.2 Voltage  1000 . . . volts 
Grid-No.1 Voltage for 

Visual Cutoff on Monitord -ao approx. volts 
Internal Resistance between 

Grid No.4 and Pattern Electrode Greaterthan1 meg. 
Grid-No.4 Current  0.5 . . . pomp 

see next page. 

JUNE 20, 1946 SUCE DIVISION 
woo COMOUTION NaltICA. MAIIIII0µ KV/ JIM 
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MONOSCOPE 

Pattern-Flettrode Signal Current 
(Peak-to-Peak) 0.5 approx. pamp 

Resolution Capability"   500 . . . lines 

Maximum Circuit Value: 

Grid-4o.1-Circuit Resistance   1.5 max. megohms 

• Individual tubes may require between 1- 20% and - 20% of these values. 

Deflection must be maintained at all times. When scanned area does not 
cover entire pattern. the beam current should be reduced accordingly 
and time of operation limited to prevent damaning the pattern. 

ig Supply should be adjustable between 4- tOS and - SOS of this value. 

eA With full scanning. 

PATTERN 

[ 

11184111-11•1111 

JUNE 20. 1946 TUBE DIVEJON TENTATIVE DATA 
MDIO CORPOILATION Of NME/CA. HARRISON. MEW JlEt 1111 
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2F2I 
MONOSCOPE 

A 

SEE 
NOTE 1 

1 9/16 
MAX. 

5 • 4 /16± /4" 

I REFERENCE 
LINE  j_ 

(NOTE 3) 

PATTERN ELECTRODE 
5 I/16 •MAX.  RECESSED SMALL 

BALL CAP 

ELECTRODE 3,,e7 MAX. 
PATTERN 

318» 
MIN. 

1.,; R. 

END OF GUN 

SEE NOTE 

e'- - 

8 

3 I/4'± 14« 

GR1D-N9 4 
RECESSED SMALL 

BALL CAP 
(NOTE 6 ) 

I.373"MAX. 

EFFECTIVE 
CENTER OF 
DEFLECTION 

%"± 
LONG-SHELL 

MEDIUM 
6-PIN BASE 
(NO 4) 

A' í 

12 7/1: 

+ I/4• 

T 7/18. 

SEE NOTE 6 

3 

BOTTOM VIEW  

V-WW-
4 % 1//11, 2 .----30-i10-

",( 

9204-6653 

NOTE 1: LINE AA' IS PERPENDICULAR TO THE AXIS OF THE TUBE AND INTERSECTS 
THE FACE CONTOUR I/2" FROM THE AXIS OF THE TUBE. 

NOTE 2: DEFLECTION ANGLE BETWEEN DIAGONALLY OPPOSITE CORNERS OF PATTERN. 

NOTE 3: REFERENCE LINE IS DETERMINED BY POSITION WERE GAUGE 1.438" ± 
.003 I.D. MID 2" LONG WILL REST ON FRB CONE. 

NOTE 4: 1t_ OF BULB WILL NOT DEVIATE MORE THAN 2° IN AsyDIRECTION FROM THE 
PERPENDICULAR ERECTED AT THE CENTER OF THE BOTT04 OF THE BASE. 

NOTE 5: MINOR AXIS OF PATTERN ELECTRODE MAY VARY FROm PLANE GC' THROUGH 
PIN 2 AND TUBE AXIS By !0°. TOP EDGE or PATTru :s ow s¡of of 
TUBE AS PIN 5. 

NOTE 6 BB' 1HDICATES PLANE "THROUGH TUBE AXIS AND GRID-No.4 TERMINAL. 

JUNE 20, 1946 TUBE DIV6tON 
11610 CORPORATION 0. APAIRICA.14MISON, NEW JIMA 

CE-6653 



o 

L 



3API-A 
OSCILLOGRA PH TUBE 

AVERAGE CHARACTERISTICS C 
(Anode-No.2 e. Grid-No.2 Microamperes v 

for the 3API-A 
are the same as those for 

Phosphor (For Curve , see front of th 
Fluorescence. . 
Persistence . . 

JUNE 20, 1946 DATA tun DNISION 
WOO ONFOLATION ANIIIKA. oar 111111 
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3AQP1 

Oscillograph Tube 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 volts 
Current 0  6 t 10% amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes . . . . 7.5 Mg 
Cathode to all other electrodes 4  1 Mg 
Deflecting electrode DJ' to deflecting 

electrode DJ2 5  2 Mg 
Deflecting electrode DJ 3 to deflecting 
electrode 10J4   7 MO 

DJ 1 to all other electrodes 10  1 mg 
DJ 2 to all other electrodes 7  5 Mg 
DJ 3 to all other electrodes 8  1 mgf 
DJ 4 to all other electrodes 9  2 mgf 

Faceplate, Spherical  Clear Glass 
Phosphor (For Curves, see front of this Section) P1 
Fluorescence  Yellowish—Green 
Phosphorescence   Yellowish—Green 

Persistence  Medium 
Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length  9-1/8" 3 1/4" 
Greatest Diameter of Bulb   3" t 1/16" 
Minimum Useful Screen Diameter  2-3/4" 
Useful Scan (Centered with 

respect to tube face): 
By deflecting electrodes DJ 1 IS DJ2  2-3/4" 
By deflecting electrodes DJ 3 & DJ 4  2-1/4" 

Operating Position  Any 
Bulb  J24P1 
Base. .Small—Shell Duodecal 12—Pin (JEDEC Group 4, No.812-43) 

Basing Designation for BOTTOM VIEW  12E 

Pin 1—Heater 
Pin 2—Grid No.1 
Pin 3—Cathode 
Pin 4—Grid No.3 
Pin 5—Internal Con— 

nection--
Do Not Use 

Pin 6—Deflecting 
Electrode 

DJ 3 
Pin 7—Deflecting 

Electrode 

cua 

Pin 8 —Ultor 
(Grid No.2, 
Grid No.4. 
Collector) 

Pin 9—Deflecting 
Electrode 

DJ 2 
Pin 10—Deflecting 

Electrode 
DJ' 

pin 11—Internal Con— 
nection--
Do Not Use 

Pin 12—Heater 

DJ1 and DJ2 are nearer the screen 
Ws and DJe are nearer the base 

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

DATA 
10-60 



3AQP1 

Maximum and Minimum Ratings, Distils-Center Values: 

M VOltS 
ULTOR VOLTAGE {2750 X. 500 min. volts 

ULTOR INPUT (AVERAGE)  6 max. watts 
GRID-No.3 VOLTACE  1100 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  200 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR ANO 
ANY DEFLECTING ELECTRODE   550 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period   125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Beg) between goo and also volts 

Grid-No.3 Voltage 
for focus 16  5% to 31% of Ee4 volts 

Negative Grid-No.1 
Voltage for visual 
extinction of 
undeflected spot . 2.6% te 6.71 of E54 volts 

Grid-No.3 Current 
for any operating 
condition  -15to+10 

Deflection Factors: 
lXJ & DJ 2  73 to99 v dc/in./kv of E04 
W3 & W4  26 to 35 y dc/in./kv of E 4 

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



3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type 38P2 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t zo% . . . . AC or dc volts 
Current  0.6 amp. 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . . . 8.5 . . utif 
Cathode to All Other Electrodes  8.0 

: ff DJ1 to DJ2   2.0 :  
DJ3 to DJ4   2.0 . . 
DJ1 to All Other Electrodes  8.0 .. F, 
DJ3 to All Other Electrodes  6.0 . . uf 
DJ1 to All Other Electrodes except DJ2 . 6.0 . • ttilf 

DJ2 to All Other Electrodes except DJ1 . 5.0 . . µµf 
DJ3 to All Other Electrodes except DJ4 . 4.0 • • mif 
DJ4 to All Other Electrodes except BJ3 • 6.0 . . µµf 

Phosphor For Curves, see front of this Section) . . No.1 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   10" r 1/4" 
Greatest Dianeter of Bulb  3" t 16 
Minimum Useful Screen Diameter   2-131/4: 
Mounting Position  Any 

Base   Medium Shell Diheptal 12-Pin 
Basing Designation for BOTTOM VIEW   14C 
Pin 1-Heater - a Pin 9-Anode So.2, 
Pin 2-Cathode , Grid No.2 
Pin 3-Grid No.1 r Pin 10-Deflecting 
Pin 4 -Internal Con. Electrode 

Do Not Use ( D-12 
Pin 5-Anode No.1 (2. Pin II -Deflecting 
Pin 7-Deflecting -xcr Electrode 

Electrode DJ3 DJ' 
Pin 8-Deflecting Pin 12-No Conn. 

Electrode DJ4 Pin 14-Heater 

DJ', and B(/2 are nearer the screen 
013 and 014 are nearer the base 

With 0.11 positive with respect to DJ 2, the spot is de-
flected toward pin 5. With cu 3 positive with respect to 

0.1 4 the spot is deflected toward pin 2. 

The angle between the trace produced by 01 1 and PJ 2 and 
Its intersection with the plane through the tube axis and 
pin 5 does not exceed 10°. 

The angle between the trace produced by 0.13 and DJ4 and 
the trace produced by DJ  and 0.12 is 900 t 30. 

Maximum Ratings, »elute Values: 

ANODE-No.2 d GRID-No.2 VOLTAGE   2200 max. volts 
ANODE-No.1 MITACI   1100 yin._ volts 

JULY 1. 1945 RCA VICTOR DIVISION 
wee COOPMAIICN Of AMMO. 11A111116011. NM MIN 

DATA 1 
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HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding me) 

GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 
Negative Value  200 mow. volts 
Positive Value  0 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 550 sex. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative withrespect tocathode 125 mar. volts 
Heater positivewith respect to cathode 10 wax. volts 

Typical Operation: 

Anode-No.2 8 Grid-No.2 Voltage. 1500 2000 . . . . volts 
Anode No.1 Voltage for Focus 

at 79% of Grid-No.1 Volt-
age for Cutoff. . 430 575 . . . • volts 

Grid-No.1 Volt. for Visual Cutoffif -45 -60 . . . • volts 
Max. Anode-No.1 Current Range Between -50 and +10 µamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.169 0.127 . . mey dc 
DJ3 and DJ4   0.229 0.172 . . mm/v dc 

Deflection Factor:" 
DJ1 and 0,12   150 200 . . y dc/in. 
DJ3 and DJ4   111 148 . . v dc/in. 

e Brilliance and definitice decrease with decreasing anode-00.2 voltage. 
In general, anode-00,2 voltage should not be less than 1500 volts. 

e Individual tubes may require between +20% and -SOS of the values shown 
with grid-xo.1 voltages between zero and cutoff. 

O Visual extinction of stationary focused spot. Supply sbouldbe adjust-
able to a 50% of these values. 

See curve for average values. 
Individual tubes aay vary free the« values by t abb. 

Spot Position: 

The undeflected focused spot will fall within a 15-mm square 
centered at the geometric center of the tube face and having 

one side parallel to the trace produced by DJ! and 0.12. Suit-

able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-No. 1 voltage, adjusted for focus; deflecting-electrode 

resistors, 1 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. 1-Circuit Resistance   
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 
Resistance in Any Deflecting-

Electrode Circuit' 

1.5 gam. megohms 

1.0 Max. megobm 

5.0 s. megohms 

" it is recommended that all deflecting-electrode-circuit resistances 
be approximately equal. 

Au 1. 1945 
SCA VI004 WASION 

MOO COOKMATION OF fica MAMMON, NM MIA 
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3BPI-A 

HIGH- VACUUM CATHODE-RAY TUBE 

el+ 

TYPICAL OSCILLOGRAPH CIRCUIT 

• 

2000V. 

o DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

I 105 V. 
DC 

HEATER 
SUPPLY 

Cl: 0.1 sif 
CL: 1.0 se 
0 Cs CS CS: 0.05-0 Stocking 

Capacitors* 
RI 02: 2 Wegnhms 
R3: 5.5 blegohms 

vice, 

Re R9 Rioi 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

CS-65I4 

fa ; Z-Megohm Potentiometer 
RS: 1.5 Ifegohms 
56: 0.5 -Negase Potentiometer 
R7 Pe. Dual 5-Wegohm Potentiometer 
09 910: Dual S-MegOhM Potentiometer 
RIS R12 RI3 RIO: 2 Wegohhs 

• 
wnen cathode is grounded, capacitors should have high voltage rating; 
when anode 110.2 is grounded, they may have low voltage rating. For 
Oc 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 ef'ect 
on amplifier, in order to minimize spot defocusing, it is essential 
that anode so.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode NO.2 
and the deflecting electrodes. 

The license entended te the purchaser of tubes appears in the License Notice 
accompanying them. Informit ion contained herein is furnished imithOUt assneiing 

any obligations. 

JULY 1. 1945 RCA VICTOR DIVISION 
Illai0 CORPORATION Of Meese, MeeellOnl.esw Ma 
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3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 

et Viir SCREEN RADIUS 

I..— 34' MIN. 

.350" 

VR • 

MEDIUM SHELL 
DI HEP TA L 
ta -PIN 
11ASE 

22cm-640721 

12 

t OF BULB WILL NOT DEVIATE LeRF I. HAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

JULY 1. 1945 KA VICTOR DIVISION 
WOO COMOUTION 00 MI/tICA. PlAttlION. POW aIM 
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3J PI 

OSCILLOGRAPH TUBE 
POST-PEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater. for Unipotential Cathode: 
Voltage  « 6.3   ac or dc volts 
Current  0.6   MN 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes  8 He 
Cathode to All Other Electrodes  a Pta 
DJ1 to DJ2 25 puf. 
DJ3 to 0.4   2 mef 
DJ1 to All Other Electrodes  a me 
DJ2 to All Other Electrodes  7 midi' 
0.13 to All Other Electrodes  7 PO 
0.14 to All Other Electrodes  a puf 

Phosphor (For Curves, see front of this Section) . . P1 
Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence   Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   10" t 1/4" 
Greatest Diameter of Bulb  3" t 1/16" 
Minimum Useful Screen Diameter   2-3/4" 
Mounting Position ........... . . . . . .   . . Any 
Cap  Recessed Small Ball (JETEC Mo.J1-22) 
Base . . . . Medium-Shell Diheptal 12-Pin (JETEC No.812-37) 

Basing Designation for BOTTOM VIEW ...... . . . . 14J1 

Pin 1-Heater 
Pin 2-Cathode 
Pin 3-Grid No.1 
Pin 4-Internal 

Connection-
Do Not Use 

Pin 5-Anode No.1 
Pin 7-Deflecting 

Electrode 
DJ3 

Pin 8-Deflecting 
Electrode 0.14 

Pin 9-Anode No.2, 
Grid No.2 

Pin 10-Deflecting 
Electrode 

W2 
Pin 11-Deflecting 

Electrode 
Wi 

Pin 12-No 
Connection 

etrri) 14-Heater 
DJ2 and DJ2 are wearer the screen 
DJ3 and DJ2 are nearer the base 

With DJ1 positive with respect to 0.12. the spot is deflected 
toward pin 5. With 0.13 positive with respect toDJ4, the spot 
is deflected toward pin 2. 

The plane through the tube axis and each of the following items 
may vary from thetrace produced by ail and DJ2 by the following 
angular tolerances measured about the tube axis: Pin 5, 100) 
Cap (on same side of tube as pin 5), 10°. 

The angle between DJ1-1/12 trace and DJ3-W4 trace is 90°0°. 
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OSCILLOGRAPH TUBE 

Maximum Ratings, Design—Center Values: 

ANODE-No.3 VOLTAGE   4000 max. volts 
ANODE-No. 2° VOLTAGE  2000 max. volts 
RATIO OF ANODE-No.3 VOLTAGE TO 

ANODE-No.2 VOLTAGE . . 2.3 : 1 max. 
ANODE-No.1 VOLTAGE   1000 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value 0 max. volts 
Positive peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 
AND ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any anode-No.3 voltage (Ely between 2000' and 4000 volts 

and any anode—No.2 voltage (E1, 2) between 15oo" and zoo° volts 

Anode-No.1 Voltage . . . . 20% to 34.5% of Eb2 . . volts 
Grid-No.1 Voltage{ . . . . 1.5% to 4.5% of Eb2 . . . volts 
Anode-No.1 Current for any 

Operating Condition . . -50 to+10 gamp 
Deflection Factors: 

Whim Eb3 = 2 s Eb 2 
DJ1 & DJ2   85 to 115 v dc/in./kv of Eb2 
DJ3 d DJ4   62.5 to 85 v dc/in./kv of Eb2 

When Eb3 = Eb 2 
ail 611-12   68 to92 y dc/in./kv of Eb2 
013 d 0J4   50 to68 y dc/in./kv of Eb2 

Spot Position  

O Anode No.2 and grid No.2, which are connected together within tube. 
and referred to herein as anode No.2. 

• 1,:url[I'el',U :Se'le squlTe irtTIU!t etnecliilge= t1Zeut oisfoweer'e toa7 d:eit ply 

• It is recommended that anode—NO.3 voltage be not less than 3000 volts 
for high—speed transients. 

.* Recommended minimum value of anode—No.2 voltage. 

4 With heater voltage of 6.3 volts, anode—NO.3 voltage of 3000 volts, 
anode—No.2 voltage of 1500 volts, anode—No,1 voltage adjusted for focus, 
grid—No,1 .oltage adjusted to give spot that is just visible, each 
deflecting electrode connected through 1—megonm resistor to, anode No.2, 
and tube shielded from all extraneous fields, the undeflected focused 
spot «ill 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 
DJ1 and DJ. 

it : see next page. 
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OSCILLOGRAPH TUBE 

Examples of Use of Design Ranges: 

For anode-No.3 
voltage of woo goo° 4000 volts 

and anode-No.2 
voltage of 2000 1500 a000 volts 

Anode-No.1 Volt. 400 to 690 300to 515 400 to690 volts 
Grid-No.1 Volt.t -30 to -90 22.5to -67.5 -30 to -90 volts 
Deflection Factors: 

DJ2. . . . 136 to 184 127 to 173 170 to 230 

DJ3 di DJ4. . . . • 100 to 136 94 to 128 125to 170 Maximum Circuit Values: 

Grid -No.1 -Circuit Resistante   1.5 max. megohms 
Resistance in Any 

Deflecting-Electrode Circuit &. 5.0 max. me9ohms 

t For visual extinction of undeflected focused spot. 

U volts dc/in. 
• It is recommended that the deflecting-electrode-circult resistances be 

approximately equal. 

OPERATING NOTES 

The 3JP1 utilizes amedium-persistence screen having green 

fluorescence and phosphorescence. The screen has high 

visual efficiency and exceptionally good brightnesscontrast 

between the scanned line and the background. Under con-

ditions of high ambient light, contrast may be maintained 
by the use of a green filter, such as Wrat;ten No.58. 

For high-speed scanning, it is recommended that the anode-
No.3 Ipost-deflection accelerator) voltage be not less 

than 3000 volts, but for low- and medium-speeescanning, 
anode No.3 maybe operated at a voltage aslowas2000 volts. 

Because of its medium persistence, the 3JPI is particularly 
useful where either medium-speed non-recurring phenomena 

or medium- and high-speed recurring phenomena are to be 

observed. The persistence is such that the 3JP1 can be 
operated with scanning frequencies as low as 20 cycles per 

second without excessive* flicker. 

AUG. 1, 1951 TUSE DEPARTMENT 
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OSCILLOGRAPH TUBE 

SCREEN RADIUS tele7 

I 3/8' MIN. 1,350. 

I 34i 

ANODE N93 
RECESSED 
SMALL BALL 

CAP 

MEDIUM-SHELL 
DIHEPTAL 
I2-PIN 
BASE 

t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT THE 
CENTER OF BOTTOM OF BASE. 

92*k-65u 
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3J P 7 

OSCILLOGRA PH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3JP7 is electrically and mechanically like the 
3JP1 but utilizes a long—persistence, cascade (two— 
layer) screen which exhibits bluish fluorescence of 
short persistence and greenish—yellow phosphorescence 
which persists for several minutes under conditions of 
adequate excitation and low ambient light. 

Because of its long persistence, the 3JP7 is particu— 
larly useful where either low—speed non—recurring 
phenomena or high—speed recurring phenomena are to be 
observed. 

The persistence is such that the 3JP7 without filter 
can be operated with scanning frequencies as low as 
30 cycles per second without excessive flicker. When 
used with a yellow filter, such as Wratten No.15 (G), 
the 3JP7 can be operated with much lower scanning 
frequencies. 

4ENERAL DATA, MAXIMUM RATINGS, AND EQUIPMENT 
DESIGN RANGES 

Per the SJP7 are identical with those forth. SJII   
that Soot Position It defined at follow,: 

with heater voltage of 4., volts, anode—No., voltage of 
4000 volts, anode—No.2 voltage of 2000 volts, anode—No.I 
voltage adjusted for focus, grid—No.1 voltage adjusted to 
give spot that is just visible, each deflecting electrode 
connected through 1—megohm resistor to anode 50.2. and 
tube shielded from all extraneous fields, the undeflected 
focused spot will fall within a 12—mm square centered at 
the geometric center of the tube face and having one side 
parallel to the trace produced by 04 and D..12. 

THE SPECTRAL—ENERGY EMISSION CHARACTERISTIC. 
BUILDUP CHARACTERISTICS, 

and PERSISTENCE CHARACTERISTICS of 
the P7 Phosphor are shown at the 

front of this Section. 
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3KPI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

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   6 pif 

2.5 mmf 
Deflecting electrode DJ1 to 
deflecting electrode DJ2  

Deflecting electrode DJ3 to 
deflecting electrode DJ4  2.5 µoaf 

DJ' to all other electrodes   11 me 
DJ2 to all other electrodes   6 muf 
DJ3 to all other electrodes   7 pgf 
DJ4 to all other electrodes   8 pf 

Faceplate   Clear Glass 
Phosphor (For Curves, see front of this Section)  PI 

Fluorescence  Green 
Phosphorescence   Green 

Persistence   Medium 
Focusing Method   
Deflection Method   
Overall Length  
Greatest Diameter of Eulb   
Mimimum Useful Screen Diameter 
Weight (Approx  )  
Mounting Position 
Bulb 

Electrostatic 
Electrostatic 
11-1/2" ± 1/4" 

3" t 1/16" 
  2-3/4" 

9 oz 
  Any 

J-24 
Base Medium-Shell Magna) 11-Pin (JETEC No.811-66) 

Pasing Designation tor BOTTOM VIEW  11M 

Pin 1-Heater 
Pin 2-Gria No.1 
Pin 3-Cathode 
Pin 4-Grid No.3 
Pin 5-Deflecting 

Electrode 
DJ3 

Pin 6-Deflecting 
Electrode 
DJ4 

Pin 7-Ultor 
(Grid No.2, 
Grid No.4, 
Collector) 

Pin 8-Deflecting 
Electrode 

Pin 9-Deflecting 
Electrode 
DJI 

Pin 10- I nternal 
Connect ion-
Do Not Use 

Pia 11-Heater 

DJ and DJ2 are nearer the screen 
WI and DJ4 are nearer the base 

•-Indicates a change. 
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OSCILLOGFtAPH TUBE 

, 

With DJ1 positive with respect to DJ?, the spot is deflected 
toward pin 4. With DJ3 positive with respect toDJ4, the spot 
is deflected toward pin 1. 

The plane through the tube axis and pin 1 may vary from the 
trace produced by 0.13 and DJ4 by *10° (measured about the tube 
axis). 

The angle between Oil - 0.12 trace and DJ3 - DJ4 trace is 90° 
±30. 

Maximum Ratings, Design-Center Weiss: 

ULTOR VOLTAGE   2500 max. volts 
ULTOR INPUT (AVERAGE)   6 max. watts 
GRID-No.3 VOLTAGE   1000 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   200 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE  500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 125 max. volts 
Heater positive with respect to cathode . 125 max. volts 

(guipment Design Ranges: 
For any ultor voltage (E04) between 

recommended minimum mud 250o volts 

Grid-No.3 Voltage 
for Focus   

Grid-No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot 

Grid-No.3 Current for 
Any Operating Condi-
tion  

Deflection Factors: 

D-11 & DJ2   
DJ3 & DJ4   

Spot Position   

Examples of Use of Design 

For ultor voltage of 

Grid-No.3 Voltage 
for Focus   

1 

Ranges: 

161 to 30% of Ec4 

9% to 4.5% of E 4 

volts 

volts 

-15 to +10 pomp 

50 to 66 v dc/in./kv of Ec4 
38 to 52 v dc/in./kv of Ec4 

id 

2000 volts 

160 to 300 320 to 600 volts 

1000 

• Brilliance and definition decrease with decreasing ultor voltage. Rec-
ommended minimum for the 510.1 in general service is 1000 volts but a 
value as low as 500 volts may be used under conditions of low-velocity 
deflection and low ambient-light levels. 

MO 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. 
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For ultor voltage of 1000 2000 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Undetlected Focused 
Spot   -19 to -45 -38 to -90 volts 

Deflection Factors: 
DJ' 8 DJ 2  50 to 68 100 to 136 volts dc/in. 
DJ3 A DJ4  38 to 52 76 to 104 volts dc/in. 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 1  5 max. megohms 
Resistance in Any Deflecting 

Electrode Circuit'   5 max. megohms 

e it is recommended that the deflecting-electrode-circuit resistaacesom 
approximately equal. 

MEDIUM-SHELL 
MAGNAL 

II-PIN BASE 
JETEC NO BI 1 -66 

92CM - 6599RI 

...-2 3C MIN. 

SCREEN DIA. 

e 
MAX. 

II 

± 4 

1543"±ii,j 

( OF BULB WI LL NOT DEVI ATE MORE THAN 2° IN ANY DIRECTION 
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

-e-indicates a change. 
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TYPICAL OSCILLOGRAPH CIRCUIT 

2500 V. 
o DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

HEATER 
SUPPLY 

Cl: 0.1 0, 8000 Volts 

C2: 1.0 pf, 200 Volts 

C5 Ca C5 C6: 0.05-pf Blocking 
Capacitors. 

R1 02: 2 Megohms, 0.5 Watt 

05: 6 Megohms, 0.5 Watt 

RI: 2-MegohmPotentiometer. 0.5Watt 

R9 RIO 

C3 II o DJ, 

C 4 D j3 

 C5" 6/ )1_ 1.44 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

t2Cq,-0(19QR2, 

05: 1.0 Megohm, 0.5 Watt 

015: 0.5-Megohm Potentiometer. o.swiat 

87 R8: Dual 5-Megohm Potentiometer, 
0.5 Watt 

R9 RIO: Dual 5-Megohm Potentiometer, 
0.5 Watt 

1211 552 1118 RIO: 2 *lobes. 0.8 Watt 

When cathode is grounded, capacitors should have high voltage rating i5000 volts); when ultor is grounded, they may have lowvoltage rating 
200 volts). For dc amplifier service, deflecting electrodes should be 

connected direct to amplifier output. In this service, it ispreferable 
usually to remove deflecting-electrode resistors to minimize loading. 
effect on amplifier. In order to minimize spot defocusing, it is 
essential that ultor be returned to a point in the amplifier system 
which will give the lowest possible potential difference between ultor 
and the deflecting electrodes. 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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CHARACTERISTICS 

--1-H-41111----HW--11111 11 H 
E f r 6.3 VOLTS 

— GRID - N-9-3 VOLTS ADJUSTED FOR FOCUS 

— GRID-N-9-1 VOLTS ADJUSTED TO GIVE ULTOR-
CURRENT VALUE REQUIRED TO MAINTAIN 
CONSTANT LINE WIDTH AT DIFFERENT 
ULTOR VOLTAGES. FOR A GIVEN ULTOR 
VOLTAGE, LINE WIDTH AND RELATIVE LINE 
BRIGHTNESS INCREASE WITH INCREASE IN 
ULTOR CURRENT 
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MAXIMUM ULTOR—CURRENT REQUIREMENTS 
FROM POWER SUPPLY 
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3KP4 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 36'1'4 us the same as the 31P1 except for the follow— 
ing items: 

General: 

Phosphor (For curves, see front or this section. .P4—Sulf ide Type 
Fluorescence  White 
Phosphorescence   White 

Persistence  Medium-Short 

In general, operation of the 3KP4 at an ultor voltage less 
than 1500 volts is not recommended. 

The PERSISTENCE CHARACTERISTICS 
of the P4-sulfide phosphor are the same as those shown for 

the Pli phosphor at the front of this Section 

3KP7 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 31P7 os the same as the 311'1 except for the follow— 
ing items: 

General: 

Phosphor (For Curves, see front of this Section) P7 
Fluorescence  Purplish-Blue 
Persistence  Medium-Short 

Phosphorescence   Yellowish-Green 
Persistence   Very Long 

In general, operation of the 3KP7 at an ultor voltage less 
than 1500 volts is not recommended. 

3KPII 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The .0711 is the same as the 31(Pi except for the follow— 
ing items: 

General: 

Phosphor (For Curves, see front of this Section)  P11 
Fluorescence Blue 
Phosphorescence  Blue 

Persistence  Medium-Short 

In general, operation of the 3KPllatan ultor voltage less 
than 1500 volts is not recorrrnended. 

-.Indicates a change. 

11-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, 11,011SON. NOW JERREY 
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3KPI6 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 31(7)16 is the same as the 311'1 except for the follow— 
tog items: 

General: 

Phosphor (For Curves, see front of this Section)  P16 
Fluorescence--
Visible radiation  Violet 
Invisible radiation  Near-Ultraviolet 

Phosphorescence--
Persistence of visible radiation   Very Short 
Persistence of invisible radiation   Very Short 

In general, operation ofthe 3KP16atan ultor voltage less 
than 1500 volts is not recommended. 

11-58 ELECTRON TUBE DIVISION DATA 
tee CO*P0FATION OF »AMC& 1.1ARFOON, NEW ;UWE 

0 



3RPI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3RPt is the same as the 3RPI-A ercekt for the 

items: 
following 

General: 

Faceplate  Spherical Clear Glass 
Bulb   J-24P1 
Weight (Approx.)   7 oz 

t - 
SCREEN  DIA. 

0.330 2 34, MIN. 

l:40R - 1 

4 Ile" 
MAX 

134,". 14: 

SMALL -SHELL 
DUODECAL 

10 -PI N BASE 
JET EC Ne BIO -75 

OR 

SMALL -SHELL 
DUODECA L 

12 -PIN BASE 
JETEC N2 1312 -43 

92CM-7119R1 

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 

10.1,10 CORIOtAi ION 01 AmERICA HARRISON. NOV NU. 

DATA 
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3RP4 
OSCILLOGFtAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3RP4 is the same as the 3171.1 except for the following 
items: 

General: 
Phosphor (For curves, see front of this Section) 

Fl uorescence   
P4--Sulfide Typé 

White 
Phosphorescence  White 

Persistence  Short 

in general, operation of the 3RP4 at an ultor volt— 
age less than 1500 volts is not recommended. 

SEPT. 1, 1955 TUBE DIVISION 
81/M0 COMPOIATION Of AMERICA, HARRISON. NEW JRINIT 

DATA 
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3RPI—A 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

8eneral: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or dc volts 
Current 0  6 t 10%  amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes . . .   8 PO 
Deflecting electrode DJ1 to 
deflecting electrode DJ2  2 Mg 

Deflecting electrode DJ3 to 
deflecting electrode DJ4  2 Pod 

DJ1 to all other electrodes   11 Med 
DJ2 to all other electrodes   8 mmf 
DJ, to all other electrodes   7 mef 
DJ4 to all other electrodes   8 Mid 

Faceplate   Flat Clear Glass 
Phosphor (For Curves, see front of this Section)  P1 

Fluorescence Green 
Phosphorescence  Green 

Persistence   Medium 
Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length  9-1/8" t 1/4" 
Greatest Diameter of Bulb   3" ± 1/16" 
Minimum Useful Screen Diameter  2-3/4" 
Mounting Position  Any 
Weight (Approx  )  12 oz 
Bulb  J-24S1 
Base 9nall—Shell Duodecal 10—Pin (JETEC No.810-76), 

or Small—Shell Duodecal 12—Pin (JETEC No.812-43) 
Basing Designation for BOTTOM VIEW 12E 

Pin 1 — Heater 
Pin 2 — Grid No.1 
Pin 3 — Cathode 
Pin 4 — Grid No.3 
Pin 5*— Internal 

Connection— 
Do Not Use 

Pin 6 — Deflecting 
Electrode 

0.13 
Pin 7 — Deflecting 

Electrode 
ai4 

Pin 8 — Ultor 
(Grid No.2, 
Grid No.4, 
Collector) 

Pin 9 — Deflecting 
Electrode 

DJ2 
Pin 10 — Deflecting 

Electrode 
W1 

Pin 11A— Internal 
Connection— 
Do Not Use 

Pin 12 — Heater 

DJ1 and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

Pins S ewe 11 are omitted from the 10—sin base. 

JULY 1. 1955 MOE DIVISem 
Imo 4101[PORATION Of MERCA. mitlfON. NM IOW 

TENTATIVE DATA 1 



3RPI-A 

OSCILLOGRAPH TUBE 

With DJ1 positive with respect to D.J2. the spot is deflected 
toward pin 4. With DJ, positive with respect to DJ4, the spot 
is deflected toward pin 1. 

The plane through the tube axis and pin 1 may vary from the 
trace produced by DJ3 and 1114 by 10° (measured about the tube 
axis). 

The angle between DJ]. - DJ2 trace and 0J3 11.14 trace is 90° 
± 30. 

Maximum Ratings, Design-Center Veta04: 

UITOR° VOLTAGE   2500 max. volts 
ULTOR INPUT (AVERAGE)  6 max. watts 
GRID-No.3 VOLTAGE  1000 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE   500 max. welts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (S.4) éstreimi goo Sul ape 004ts 

Grid-No.3 Voltage 
for Focus  16.5% to 31% of E4 vott$ 

Maximum Grid-No.1 
Voltage for Visual 
Extinction of Un-
deflected Focused 
Spot   -6.75* of Ec4 volts 

Grid-No.3 Current for 
Any Operating Con-
dition   -15 to +to %Lamp 

Deflection Factor: 
& DJ2  73 to 99 v dcJin./kv of Ec4 

DJ3 & DJ4  52 to 70 v dc/in./kv of Ec4 
Spot Position  44 

O The .ultor• in a cathode-ray tube istheelectrode to which is applied 
the highest dc voltage for accelerating theelectrons inthebeam prior 
to its deflection, le the 5RP1 A, the altar function is performed by 
grid No.P. Since grid No.4, grid 50.2, andcollector are connected to-
gether within the 5RPI-A, they are collectively referred to simply as 
.ultor . for convenience in presenting data and curves. 

• Brilliance and definition decrease with decreasing altar voltage. A 
value as low as 500 volts is recommended only for low-velocity de-
flection and low ambient-light levels. 

0 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. 

JOEY 1, 1955 TUSIE DIVISION 
TENTATIVE DATA 1 

meso C011,0*ATICel Of •JIVIICA. KAMM. NM Mir 



3RPI-A 

OSCILLOGRAPH TUBE 

Examples of Use of Design Ranges: 

For ultor voltages of s000 2000 VDUS 

Grid—No.3 Voltage 
for Focus  165 to 310 330 to 620 volts 

Maximum Grid—No.1 
Voltage for Visual 
Extinction of Un— 
deflected Focused 
Spot   —67.5 —135 volts 

Deflection FactorS: 
W1 (l< CU2  73 to 99 146 to 198 volts dc/in. 
DJ3 & DJ4  52 to 10 104 to 140 volts dc/in. 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance 
Resistance in Any Deflecting— 

Electrode Circuito   

• It is recommended that the deflecting -oltretrode circuit rmistences be 
approximately equal. 

1  5 max. megohms 

5 max. megohms 

MAX. 

SMALL-SHELL 
DUODECAL 

10 -PIN BASE 
JETEC N2810-75 

OR 
SMALL -SHELL 
DUODECAL 
12-PIN BASE 

JETEC NS 612-43 

FACE 23/4 " MIN. FLAT 

IT—SCREEN 

3 11/n: 

MAX. 

92C5- 6497 

CENTER LIKE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

JULY 1. 1955 TUIIE DIVISION TENTATIVE DATA 2 
MOM COMOUTION m »Mild .111130N. lildf Mid 



3RP1 -A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HEATER 
SUPPLY 

Cl: 0.2 p2 
C2: 1.0 pf 
C9 CA C5 CO: 0.05-uf Blocking' 

Capacitore 
RI R2: 2.5 megohms, 0.5 Watt 
53: 2.5 Megohms, 1 Watt 

Rg R101  

DJ1 

r  e o 

c4 

 c5 11-7;:j 

3 0.12 

C6 / )14 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

3RPI-A 

92C5-67771t1 

RA: 1.0-Megohm Potentiometer 
RS: 0.5 Megohm, 0.5 Watt 
R6: 0.35 Megohm, 0.5 watt 
R7 Rfl: Dual 5-Megohm Potentiometer 
R9 RIO: Dual 5-Megohm Potentiometer 
R11 R12 013 Rio: 2 Megohms, 0.5 Watt 

When cathode is grounded, capacitors should have high voltage rating; 
when ultor is grounded, they may have low voltage rating. For dc ampli-
fier service, deflecting electrodes should be connected direct to ampli-
fier output. In this service, it is preferable usually to remove 
deflecting-electrode resistors to minimize loading effect on amplifier. 
In order to minimize spot defocusing, it is essential that ultor be 
returned to a point in the amplifier system which will give the lowest 
possible potential difference betweenultorandthedeflectingelectrodes. 

»vices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

MY 1. 195$ TM DIVISION 
MAO 0011101IATION Of MICA, mamma. «IV !WM 

CC-67771d 
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3RPI -A 

CHARACTERISTICS 

Ee=6.3 VOLTS 
GRID-N .93 VOLTS ADJUSTED FOR FOCUS 
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3WPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

emend: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 t 10%   

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 
Cathode to all other electrodes. . . 
'Deflecting electrode DJ1 to 

deflectino electrode DJ2   
Deflecting electrode DJ3 to 
deflecting electrode DJ4   1 to 2 uf 

DJ1 to all other electrodes  5;5 to 10.5 µµf 
DJ2 to all other electrodes  5.5 to 10.5 µµf 
C.J3 to all other electrodes  3.5 to 6.8 µµf 
DJ4 to all other electrodes  3.5 to 6.8 µµf 

Faceplate, Flat Clear Glass 
Phosphor (For Curves, see front of this Section)   P1 
Fluorescence  Green 
Phosphorescence Green 
Persistence  Medium 

Focusing Method Electrostatic 
Deflection Method Electrostatic 
Deflecting—electrode 
arrangement See Dimensional Outline 

Overall Length   11-1/2" ± 1/8" 
Greatest Diameter of Bulb  3" t 1/16" 
Minimum Useful Screen Diameter   2-3/4" 
Minimum Useful Scan (Centered with 

respect to tube face): 
By deflecting electrodes W I & DJ2   2-1/2" 
By deflecting electrodes DJ3 & DJ4   2-1/4" 

Weight (Approx.)   1 lb 
Mounting Position Any 
Bulb ............... . . 
Base   Small—Shell Duodecal 10—Pin (JETEC No.810-75). 

or Small—Shell Duodecal 12—Pin (JETEC No.812-43) 
Basing Designation for BOTTOM VIEW   121 

Pin 1 — Heater 
Pin 2 — Grid No.1 
Pin 3 — Cathode 
Pin 4 — Grid No.3 
Pin 6 — Deflecting 

Electrode 
W 1 

Pin 7 — Deflecting 
Electrode 
DJ2 

4.6 to 8.7 
3 to 5.7 

1.7 to 3.3 

aiTID 

µµf 
Pid 

Pmf 

Pin 8 — Ultor 
(Grid No.2, 
Grid No.4, 
Collector) 

Pin 9 — Deflecting 
Electrode 
DJ4 

Pin 10 — Deflecting 
Electrode 
DJ3 

Pin 12 — Heater 

4-57 MOE DIVISION TENTATIVE DATA 1 
MOO COSPOIATION 0f »AMC*. KAMM. MEW *lift 



3WPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design—Center Values: 

ULTOR 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. 180 max. 
Heater positive with respect to cathode. 180 max. 

Equipment Design Ranges: 

For any ultor voltage (Rey) between recommended 
minimum' and 2500 volts 

Grid-No.3 Voltage 
for Focus 16  5% to 31% of Ec4 volts 

Grid-No.1 Voltage 
for Visual Ex-
tinction of Unde-
flected Focused 
Spot   -3% to -5% of E4 volts 

Grid-No.3 Current 
for Any Operat-
ing Condition. . . -15 to +10 Pa 

Deflection Factors: 
DJ 1 & DJ2  41.5 to 50.5 v dc/in./kv of Ec4 
DJ3 & DJ4  28.5 to 35 v dc/in./kv of Ec4 

Spot Position  ## 

Examples of Use of Design Ranges: 

For ultor voltage of 1000 

Grid-No.3 Volt-
age for Focus. 165 to 310 247 to 465 330 to620 volts 

Grid-No.1 
Voltaoe for 
Visual Ex-
tinction of 
Undeflected 
Focused Spot -30 to -50 -45 to -75 -60 to-100 volts 

Deflection 
Factors: 
DJ' & 0J2. . . 41.5to 50.5 62.3 to 75.8 83 to 101 v dc/in. 
DJ3 & CLI4. • • 

2500 max. volts 
6 max. watts 

low max. volts 

200 max. volts 
0 max. volts 
0 max. volts 

500 max. volts 

volts 
volts 

1500 2000 VOitS 

28.5 to 35 42.8 to 52.5 57 to 70 v dc/in. 

* Brilliance and definition decrease with decreasing altor voltage. 
Recommended minimum for the 5Wet in general service is 1000 volts 
but a value as low as 500 volts may be used under conditions of low— 
velocity deflection and low ambient—light levels. 

4W: See next page. 

4-57 TENTATIVE DATA 1 
TUBE DIVISION 

RADIO CORPORATION OF AMFTICA, NARRISOK NM TROPP 

o 



3WPI 

OSCILLOGRAPH TUBE 

o 

é 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance 
Resistance in Any Deflecting— 

Electrode Circuit.   

Line WidthA 
Peak Grid—No.1 Drive from Spot 
Cutoff,'  

Raster Shape   
Deflection Factor Uniformity   

1.5 max. megohms 

5 max. megohms 

SPECIAL PERFORMANCE DATA 

Por ultor voltage of 1500 volts 

0  026 max. inch 

50 max. volts 

At with grid—No.1 voltage adjusted to give a spot that Is just visible, 
and the tube shielded from all extraneous fields, the center of the 
undeflected focused spot will fall withina circle Of 5/16—inch radius 
concentric with the center of the tube face. 

It is recommended that the deflecting—electrode—circuit resistances be 
approximately equal. 

Under the following conditions: heater voltage of 6.5 volts, brightness 
of 7 foot—lamberts measured on a 2. x 2., 49—line raster with high— 
frequency scanning applied to deflecting electrodes DJ5 and DJ2. For 
line—width weasurelent, the high—frequency scanning is adjusted to 
give a raster width of 6.9 cm with the grid—No.5 voltage adjusted to 
give sharpest focus at center of tube face. Raster height is con— 
tracted until the individual scanning lines are just barely distin— 
guishable. Line width is expressed as the quotient of the contracted 
raster height measured at the center line of the tube face divided by 
the number of scanning lines (49). 

under the following conditions: heater voltage of 6.5 volts, grid—No.5 
voltage adjusted for focus, and grid—No.1 voltage adjusted to give 
visible raster. With 49—line raster centered with respect to the tube 
face and size adjusted to give mean dimensions of 1.875 . In 1DJ2 direc— 
tion and 1.688 . In 50J4 direction, all points on the raster will lie 
within the area between the two rectangles also centered with respect 
to the tube face; the one, 1.920 . in 1DJ2 direction by 1.750. In 5DJ4 
direction; the other, 1.850 . in 10,12 direction and 1.6#6 . In 5DJ4 
direction. 

The deflection factor for either DJI and DJ2 electrodes or DJ1 and 
DJ e electrodes for a deflection of less than 75 per cent of the respec— 
tive useful scan will not differ from the deflection factor for the 
corresponding deflecting electrodes at 25 per cent of the useful scan 
by more than 2 per cent. 

4-57 TENTATIVE DATA 2 
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3V`trl 

OSCILLOGRAPH TUBE 

SCREEN DIA. 

23/4 «lAIN. 

SMALL -SHELL 
DuODECAL 
10-PIN BASE 

JETEC N2B10-75 
OR 

SMALL-SHELL 
DUO DECAL 
12-PIN BASE 

JETEC N2612-43 

92C3-9130 

413/K: 

MAX. 

134* Vi6" 

IL OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

THE PLANE THROUGH THE TUBE AXIS AND PIN 3 MAY VARY FROM 

THE TRACE PRODUCED BY DJ, AND DJ, BY AN ANGULAR TOLERANCE 
MEASURED ABOUT THE TUBE AXIS) OF ± 10 ° . ANGLE BETWEEN 

DJ, - DJ, TRACE AND DJ, - DJ„ TRACE IS 90° ± I°. 

DJ, AND DJ, ARE NEARER THE SCREEN: DJ, AND DJ, ARE NEARER 

THE BASE. WITH DJ, POSITIVE WITH RESPECT TO DJ 2, THE 
SPOT WILL BE DEFLECTED TOWARD PIN 3: LIKEWISE, WITH DJ, 

POSITIVE WITH RESPECT TO DJ,„ THE SPOT WILL BE DEFLECTED 
TOWARD PIN 12. 

4-57 
TUBE DIVISION 

RADIO COPORATION Of »MICA. MARMON. IOW »CRY 
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3WPI 

OSCILLOGRAPH TUBE 

o 
HIGH 

VOLTAGE 
AC 

SUPPLY 

o 

TYPICAL OSCILLOGRAPH CIRCUIT 

INTENSITY R 

Cl: 0.5 ouf, 3000 volts 

C2: 8 pf, 250 volts 

C3: 1 tuf. 200 volts 

CO: 1 ouf, 200 volts 

C5: 0.05 ouf, 3000 volts 

C6 Cl C8 C9: 0.05 mf, 600 volts 

RI R2: 510000 ohms, 1/2 watt 

'63 44 65 06: 270000 ohms, 1/2 watt 

67: 220000 ohms, 1/2 watt 

48: 500000—ohm potentiometer, 
1/2 watt 

69: 300000 ohms, 1/2 watt 

RIO: 100000—ohm potentimeter, 
1/2 watt 

Rib 

GRID MODUL AT ION 
INPUT 

DJS    b.,4 
VOLTAGE 

ip 
INPUT TO 

DEFLECTING 
ELECTRODES 

92CM-9131 

611 412: bowl/2  potentiometer, 

613 414: Dual 1;ranuohm potentiometer, 

615 R16 R17 418: 1.5 megohms, 1/2 
watt 

619: 2 megohms, 1 watt 

420: 510000 ohms, 1/2 watt 

621: 5 megohms, 1/2 watt 

822: 5100 ohms, 1/2 watt 

Ti: Transformer, with 6.3—volt/1— 
ampere secondary, insulated 
for at least 3000 volts, such 
as Thordarson T26F65. 

FI: I —ampere fuse 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
heretn is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

4-.57 TUBE DIVISION 
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7_ Eç = 6.3 VOLTS 
- GRID-N2 3 VOLTS ADJUSTED FOR FOCUS. 

- ULTOR CURRENT. 
FLUORESCENT-SCREEN CURRENT 

- (MEASURED ON SPECIAL LABORA-
-  TORY TUBE). 
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3WP2 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3i1Pa is the some as the 31iTi except for the following 
items: 

General: 

Phosphor (For Curves, see front of this Section). . . . . .P2 
Fluorescence  Greenish-Yellow 
Phosphorescence   Greenish-Yellow 

Persistence  Long 

Line width and drive values for the 3WP2 are the same as 
those shown for type 3WP1 under the heading SPECIAL PER-
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WP1 performance. 

3WPII 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 31011 is the same as the ePi except for the following 
items: 

General: 

Phosphor (For Curves, see front of this Section)  pli 
Fluorescence Blue 
Phosphorescence  Blue 

Persistence   Short 

Line width and drive values for the 3WP11 are the same as 
those shown for type 3WP1 under the heading SPECIAL PER-
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WP1 performance. 

4,57 TUBE DIVISON 
1111:41) 0011/01IATION Of »AMC., MAIRISOI, NEW NKr, 
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5ABPI 
OSCILLOGRAPH TUBE 
POST—DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

Eneral: Heater, for Unipotential Cathode: 
Voltage  6 3  

DATA 

Current  0 6 
Direct Interelectrode Capacitances (Approx.): 

Grid No.1 to All Other Electrodes . . .   
Cathode to All Other Electrodes   
11J 1 to DJ2 
DJ3 to DJ4 

at or dc volts 
amp 

a 
5 

25 
13 
9 

• • • • 

miff 
mmf 

mmf 

me' 
DJ1 to All Other Electrodes   . . . pf 
DJ2 to All Other Electrodes   9 . . 
0.13 to All Other Electrodes   5 . . . . µµf 
DJ4 to All Other Electrodes   6 . . . . med 

Faceplate, Flat   Clear Glass 
Phosphor (For Curves, see front of this Section)  P1 
Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence   Medium 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length   16-3/4" t 3/8" 
Greatest Diameter of Bulb   5-1/4" t 3/32" 

4-9/16" 
Bulb   J42 
Weight (Approx.)   2-1/2 lbs 
Mounting Position   Any 
Cap   Recessed Small Ball (JETEC No.J1 -22) 
Base . . . Medium-Shell Diheptal 12-Pin (JETEC No.812-37) 

BOTTOM VIEW 

Minimum Useful Screen Diameter 

Pin 1-Heater 
Pin 2-Cathode 
Pin 3-Grid No.1 
Pin 4-No Con-

nection--
Do Not Use 

Pin 5-Grid No.3 
Pin 7-Deflecting 

Electrode DJ.; 
Pin 8-Deflecting ' 

Electrode DJ4 

Pin 9 -Ultor 
(Grid No.2, 
Grid No.4) 

Pin 10-Deflecting 
Electrode DJ2 

Pin 11-Deflecting 
Electrode DJ' 

Pin 12-No. Conn. 
Pin 14-Heater 

Cap - Post-Ultor 
(Grid No.5, 
Collector) 

Di, and DJ, are nearer the sereen 
DJ3 and Dj4 are nearer the bass 

With DJ1 positive with respect to DJ2, the spot is de-
flected toward pin 5. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin 2. 
The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ 1 and DJ2 by 



5ABPI 
OSCILLOGRAPH TUBE 

the follnwing pingulr tolerances (measured about the tube 
axis): Pin 5, 10°. side terminal (on same side of tube as 
pin 5), 10°. Angle between DJ '. - DJ 2 trace and DJ3 - DJ4 
trace is 90° ± 1.5°. 

Maximum Ratings, Destgn-Center Values: 

POST-ULTOR VOLTAGE   6000 max. volts 
ULTOR' VOLTAGE   2600 max. volts 
RATIO OF POST-ULTOR VOLTAGE 

TO ULTOR VOLTAGE 2.3:1 max. 
GRID-No.3 VOLTAGE   1000 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   200 max. volts 
Positive bias value°  0 max. volts 
Positive peak value   2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any Post-ultor voltage (Eee) between a000' and 6000 volts 
and any ultor voltage (E,4) between 15oe' and rboo volts 

Grid-No.3 Voltage for Focus . . 20% to34.5% of Ec4 . . volts 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot   2.6% to4.3% of Ec4 . . . volts 

Grid-No.3 Current for Any 
Operating Condition   -15 to +10 • • • gemP 

Deflection Factors:0 

0. 11J & n[112 
LX3 6 DJ4 

View Ec5 - 2 X Ec4 

  26.5 to36 
18 to 24 y 

DJ1 6 D-12   
DJ3 6 DJ4 

Spot Position 

For Post-ultor 
voltage of 

and u/tor 
voltage of 

Grid-No.3 Volt. 
for Focus 400 to690 300 to515 40Cito690 volts 

Grid-No.1 Volt. ° -52 to-87 -39 to-65 -52 to-87 volts 

dc/in./kyof 
dc/in./kyof 

Ec4 

Ec4 

Visa 8,5 E04 

21.51.029 v dc/in./kvof Ec4 
14  5 to 19.5 v dc/in./kvof Ec4 

di 

Examples of Use of Design Ranges: 

2000 3000 4000 VDUS 

2000 1500 2000 volts 

see next page. 

JUNE 1, 1953 VIAMEIDEMARTMENT TENTATIVE DATA 1 
COMORATION Of NalICA.)11,21111C.I. PM/ in$111 
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OSCILLOGRAPH TUBE \ el 

)eflect i on Factors:$ 
DJ' d DJ2 43 to 58 40 to 54 53 to 72 v dc/ n. 
DJ3 & DJ4 29 to 39 27 to 36 36 to 48 y dc/ in. 

4aXiMUM Circuit Values: 

ririd—No. 1—C i rcuit Resistance 1  5 max. megohms 
es i stance in Any Deflecting— 

Electrode Circuit. . . 5.0 max. rreg ohms 

e The .post-ultor . In a cathode-ray tube is the electrode to which ii 
applied a dc voltage higher than the ultor voltage for accelerating 
the electrons in the beam after its deflection. In the 5AB-types, the 
post-deflection acceleration function and the collector function are 
both performed by grid 80.5 which is conveniently referred to es 'post-
ultor'. 

' The .ultor. in a cathode-ray tuoe is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the bee. 
prior to its deflection. In the 5,48-typeS, the ultor function is per-
formed by grid NO.4. Since grid Po.* and grid 40.2 are connected to-
gether within the 568-types, they are collectively referred to simply 
as .ultor . for convenience in presenting data and curses. 

' At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts. 

' It is recommended that the post-ultor voltage be not less than 3000 
volts for high-speed scanning. 

"e Recommended minimum value of ultor voltage. 

g The deflecting electrodes 0J 4 and Dj 0 are designed to have extra-higl 
deflection sensitivity and Consequently produce iess teen rull-,,,ce, 
deflection. With post-deflection acceleration, the length of deflec. 
tion may be limited to 4 inches; without post-deflection acceleration 
deflection to full screen diameter will ordinarily be obtained. Them 
electrodes are, therefore, more suitable for the signal voltage thee 
for the time-base voltage. 

041 With heater voltage of 5.3 volts, post-ultor voltage of 4000 volts 
ultor voltage of 2000 volts, grid - AD., voltage adjusted to give focus 
grid-mo.1 voltage adjusted to give spot that is just visible, eat 
deflecting electrode connected through a 1-megohm resistor to ultor 
anu tuuc anic -odcú r..., all .-..:ranr-7.,z f've r:Nflfwf of fw.. un 
deflected, focused spot will fall within a circle having a 12.5-MIN 
radius concentric with the center of the tube face. 

o For visual cutoff of undeflected focused spot. 

e It is recommended that the deflecting-electrode-circuit resistance: 
be approximately equal. 

JUNE 1, 1953 TENTATIVE DATA 2 
TUIE DEPARTMENT 

IADIO COUOIATION 0f AN.ERICA, euramOrr, raw reitSZY 
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OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

POST-

o  

HIGH-
VOLTAGE 

AC 
SUPPLY 

o  

92CS-6574R4 

Cl: 0.1 mf. 2500 Volts 
C2: 1.0 mf, 200 Volts 
C5: 0.1 mf, 2500 Volts 
Cu C5 C6 CI: 0.05-Mf. 

Blocking Capacitors^ 
Ce: 0.0001 mf, 2500 volts 
RI; 50 Megohms (Five 10-Meg - 

ohm, 1-Watt Resistors 
in Series) 

R2 R9. 2 Megohms, 0.5 watt 
R4: 5.5 Megohms, 2 Watts 

le When cathode is grounded, capacitors should have high voltage rating 

i2500 volts); When ultor is grounded, they may nave low voltage rating 
200 volts). For dc amplifier service, deflecting electrodes should be 
connected direct to amplifier output. In this service, it is preferable 
usually to remove deflecting-electrode resistors to minimize loading 
effect on amplifier. In order to minimize spot defocusing, it is essen-
tial that ultor be returned to a point in the amplifier system which 
will give the lowest possible potential difference between ultorand the 
deflecting electrodes. 

RVD Rui ll 

DJ1 

032 

0..14 

C7 7 

VOLTAGE 
INPUT 
TO 

DEFLECT ING 
ELECTRODES 

 o 
19 17 HEATER GRID MODO-

SUPPLY R14 LAT ION INPUT 

175: 2-megohm Potentiometer 
R6:,1.5 Megohms, 0.5 watt 
R7: 0.5-Megolvs Potentiometer 
88 89: 5-Megohm Potentiometer 
RIO I711: Dual 5-Megohm Potentiometer 
R12 Fets R14 R15: 2 Megohms. 0.5 Watt 
R16, 0.5 me.johm, Q.5 watt 
R17: Not less than 2000 ohms per 

volt of positive signal 
Rip, 5 Megohms. 0.5 Watt 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

JitE 1, 1953 CE-6574R4 IUSE DEPARTMENT 
RO•10 CORPORATION Of AlmeRICA, HARRISON, mew AMIN 



E 4. = 6.3 VOLTS 

GRID-Ng 3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR (GRID Ng 5 d COLLECTOR) VOLTS 

GREATER THAN ULTOR (GRIDS Ng 2 IL Ng 4) 
VOLTS 

GRID-Ng I VOLTS= 0 

...— MAX. TOTAL CURRENT FOR ANY MOE 

.... ••• TYPICAL FLUORESCENT- SCREEN 
(POST-ULTOR) CURENT 
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AVERAGE CHARACTERISTICS 

= 6.3 VOLTS 
GRID-W3 VOLTS ADJUSTED FOR FOCUS 
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f  5 14 1 /32 
SCREEN DIA. h---- 4916-MINT--1 

POST-ULTOR 
RECESSED 

SMALL BALL 
CAF' 

JETEC N2 JI -22 

92CM-7842 

I 4>   

t OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

% 
MAX. 

MEDIUM-SHELL 
DIHEPTAL 
12 -RIN 
BASE 

JETECN 2 B12-37 

JUNE 1, 1953 TUSE DEPARTMENT 
IMO CORPORATION OP MURICA, HARRISON. NM MIT 

CE-7842 
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5ABP I 

TYPICAL CHARACTERISTICS 

Ef= 6.3 VOLTS 
GRID -F12. 3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR VOLTS=2 x ULTOR VOLTS 
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OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5A8Pe os the sane as the 5ABP: exCept for the following 
items: 

General: 

Phosphor (For Curvet. 1100 

Fluorescence  
front of this Section). .P4—Sulfide Type 

White 
Phosphorescence   White 
Persistence   Short 

THE PERSISTENCE CHARACTERISTICS 

of the P4-sulfide phosphor are the same as those shown for 
the Pli phosphor at the front of this Section 

5ABP7 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5ABP7 is the sane as the 5ABPs excePt for the following 
items: 

General: 

Phosphor (For Curves, see front of this Section)  P7 
Fluorescence Blue 

Persistence   Short 
Phosphorescence 

Persistence  Long 
Greenish-Yellow 

5ABPI I 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5ABP11 is the sane as the 5ABP1 except for the following 
stems: 

General: 

Phosphor (For Curves, see front of this Section)  Pll 
Fluorescence Blue 
Phosphorescence  Blue 

Persistence   Short 

NOV. 1, 1965 
TUIE DIVISION 
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5ADP1 
OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 
Current  0.6 t 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 4.2 to 7.9 pf 
Cathode to all other electrodes. 3.1 to 5.8 me 
Deflecting electrode W ito 
deflecting electrode DJ,   1.7 to 3.1 me 

Deflecting electrode DJ 3 to 
deflecting electrode DJ4   0.7 to 1.3 pelf 

W I to all other electrodes  4.4 to 9.2 µµf 
DJ2 to all other electrodes  4.4 to 9.2 pf 
DJ3 to all other electrodes  2.9 to 5.3 me 
DJ4 to all other electrodes  2.8 to 6.3 mmf 

Faceplate, Flat Clear Glass 
Phosphor (For Curves, see front of this Section)   P1 

Fluorescence  Green 
Phosphorescence Green 
Persistence  • Medium 

Focusing Method Electrostatic 
Deflection Method Electrostatic 

Deflecting-electrode 
arrangement See Dimenstoncla Outline 

Overall Length   16-3/4" ± 3/16" 
Greatest Diameter of Bulb  5-1/4" + 3/32" 
Minimum Useful Screen Diameter   4-1/2" 
Weight (Approx.)   2-1/2 lbs 
Mounting Position Any 
Cap  Recessed Small Ball (JETEC No.J1-22) 
Bulb   J42 
Base   Medium-Shell Diheptal 12-Pin (JETEC No.812-37) 

Basing Designation for BOTTOM VIEW   14J 

Pin 1-Heater Pin 9-Ultor 
Pin 2-Cathode (Grid No.2, 
Pin 3-Grid No.1 Grid No.4) 
Pin 4-No Connec- Pin 10-Deflecting 

tion-Do n e Electrode 
Not Use W2 

Pin 5-Grid No.3 Pin 11-Deflecting 
Pin 7-Deflecting Electrode 

Electrode DJ1 
W3 Pin 12-No Connec-

Pin 8-Deflecting I tion 
Electrode Pin 14-Heater 

  ac or dc volts 
amp 

D..14 Cap-Post -Ultor 
(Grid No.5, 
Collector) 

12-56 TENTATIVE DATA 1 TINE DIVISION 
ItMHO COMPOIATIOM OF AMUICA. HARRISON. NEW *MY 
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Maximum Ratings, Desten -Center Values: 

POST -ULTOR VOLTAGE   
ULTOR VOLTAGE  
RATIO OF POST-ULTOR VOLTAGE TO 
ULTOR VOLTAGE 

GRID-No.3 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative bias value  
Positive bias value»   
Positive peak value  

PEAK VOLTAGE BETWEEN ULTOR AND ARV 
DEFLECTING ELECTRODE   

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   
Heater positive with 

respect to cathode   

6000 max. 
2600 max. 

2 3.1 max. 

volts 
volts 

1000 max. volts 

200 max. volts 
0 max. volts 
2 max. volts 

500 max. volts 

180 max. volts 

180 max. volts 

Equipment Design Ranges: 

With any Post-ultor voltage (Ee,l between 2000* and 6000 volts 
and any ultor voltage (Eeql getueen 15oo"and2600 volts 

grid-No.3 Voltage 
for Focus  20% to34.5% of Lc4 volts 

Grid-No.1 Voltage 
for Visual Ex-
tinction of Uncle-
flected Focused 
Spot   -2.25%tt: -3.75% of Ec volts 

Grid-No.3 Current 4 

for Any Operating 
Condition  -15 to +10 µamp 

Deflection Factors:0 
When Ec . a x Ec t 
W I ,S5W2. • .4 f 26.7 tol3.3 v c/in./kv of Ec, 
DJ3 & DJa. • • • 20.3 tc25 v dc/in.ikv of Ec; 

When Ec = E 
UJ & LÀJ2• • 21.5 to 26.5 v dc/in./kv of Ec4 
003 á 0.14. • • • 16 to 2D v dc/in./kv of Ec4 

Spot Position. . . . H 

4 At or near this rating, the effective resistance of the ultor supply' 
should be adequate to limit the altar input power to 6 watts. 

* It is recommended that the post-ultor voltage be not lessthan 3000 
volts for high-speed scanning. 

** Recommended minimum value of ultor voltage. 

fil# With heater voltage of 6.; volte, post-ultor voltage of 4000 volts, 
ultor voltageof2000 volts, grid-mo.3 voltage adjusted to give focus, 
grid-wo.1 voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through a 1-megohm resistor to altar. 
and the tope shielded from all extraneous fields, the center of the 
undeflected, focused spot will fall within a circle having an 8-mm 
radius concentric with the center of the tube face. 

g : See next page. 

12-56 
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Examples of Use of Design Ranges: 

With post-ultorvoltageof 2000 3000 4000 volts 

and ultor voltage of 0000 1500 0000 volts 

Grid—No.3 
Vol tage for 
Focus   400 to 690 300 to 515 400 to 690 vol ts 

Grid—No.1 
Vol tage for 
Visual Ex— 
tinction of 
Undeflected 
Focused Spot. —45 to-75 —34 to-56 —45 to-75 vol ts 

Deflection 
Facto rs: 
DJ 1 & DJ2 . . • 43 to 53 40 to 50 53.4 to 66.6 y dc/ i n. 
DJ 3 & DJ4 . . . 32 to 40 30.5 to37.5 40.6 to 50 y dc/ in. 

Maximum Circuit Values: 

Gr i d—No. 1—C i rcui t Resistance  1-.5 max. megohms 
Resistance in Any Deflecting— 

Electrode Ci rcu i   5.0 max. megohms 

SPECIAL PERFORMANCE DATA 

With Post-ultor voltage of 3000 volts 
and uLtor voltage of 1500 volts 

Line Width &   0.030 max. inch 
Peak Grid—No.1 Drive from 

Spot Cutoff&  45 max. volts 
Raster Shape  

# The deflecting electrodes in the 5ADF1 are designed to have extra-high 
deflection sensitivity and consequently produce less than full-screen 
deflection. With post-deflection acceleration, the lengthof deflection 
in either horizontal or vertical direction may be limited to 4-1/4 
inches; without post-deflection acceleration, deflection to full screen 
diameter will ordinarily be obtained. 

2 It is recommended that the deflecting-electrode-circuit resistances 
be approximately equal. 

4' Under the following conditions: heater voltage of 6.3 volts, bright-
ness of 15 foot-lamberts measured on a 2 x 2" 49-line raster with 
high-frequency scanning applied to deflecting electrodes 03, and Ne. 
For line-width measurement, the high-frequency scanning is adjusted 
to give a raster width of 12 cm with the grid-No.3 voltage adjusted 
to give sharpest focus at center of tube face. waster height is con-
tracted until individual scanning linesarejust barelydistinquishable. 
Line width is expressed as the quotient of the contracted raster height 
measured at the center line of the tube face divided by tie number 

• of scanning lines (49). 

✓ Under the following conditions: heater voltage of 6.3 volts, grid-No.3 
voltage adjusted for focus, and grid-No.1 voltage adjusted to give 
visible raster. With 49-line raster, the size of which is adjusted 
so that the widest points on the raster just touch the sides of a 
square 3.075' on a side, no point on the raster sides will lie within 
an inscribed square 2.925' on a side having its sides parallel to 
the sides of the 3.025' square and its center at the center of the 
3.075° square. 

12-96 TENTATIVE DATA 2 
TUBE DIVISION 

1.010 CORPORATION Of AMERICA. HARRISON. NOV IESSER 



OSCILLOGRAPH TUBE 

t. 14; 

POST -uLTDR 
RECESSED 

SMALL BALL 
CAP 

JETEC N2 JI-22 

92CM-9098 

5 I/4.± 3/32-

SCREEN DIA. 

4 

MAX. 

2 i 

MEDIUM- SHELL 
DIHEPTAL 

BASE 
JETEC N2 BI2-37 

t OF BULB WILL NOT DEVI ATE MORE THAN 2° IN ANY DIRECTION 

FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 

ITEMS MAY VARY FROM THE TRACE PRODUCED BY DJ / AND DJ 2 BY 

THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT THE TUBE 

AXIS): PIN 5, ±10 °; SIDE TERMINAL (ON SAME SI DE OF TUBE 

AS PIN 5), ±10 ° . ANGLE BETWEEN DJ - DJ 2 TRACE AND DJ 3-

DJ TRACE IS 90 ° ± I °. 

DJ / AND DJ 2 ARE NEARER THE SCREEN. DJ, AND DJ ARE NEARER 

THE BASE. WI TH DJ / POSITIVE WI TH RESPECT TO DJ 2, THE SPOT 

WILL BE DEFLECTED TOWARD PI N 5; LIKEWISE, W I TH DJ 3 POSITIVE 

WITH RESPECT TO DJ 4, THE SPOT WI LL BE DEFLECTED TOVVARD PI N 2. 

12-56 
TUBE DIVISION 

RADIO COÉPOEATION OF AMERICA. HARRISON. NEW IERSEY 

CE-9098 
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5ADPI 

AVERAGE CHARACTERISTICS 

VOLTS 
GRID-NP 3 VOLTS ADJUSTED FOR FOCUS. 

••••••••••••   •   
•O•••••1 ••• • 

CURVE ELECTRODE ULTOR 
CURRENT VOLTS 

POST-ULTOR 
VOLTS 
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D POST-ULTOR 1500 
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5ADPI 

CHARACTERISTICS 

 1  

:11 e.: 

111 

E f = 8.3 VOLTS 

GRID-N3 VOLTS ADJUSTED FOR FOCUS. 
POST-ULTOR (GRID Na 5 & COLLECTOR) VOLTS 

GREATER THAN ULTOR (GRIDS Na 2 & Na4) 
VOLTS. 

GRID-NE; VOLTS= 0 

- MAX. TOTAL CURRENT FOR ANY TUBE. 

TYPICAL FLUORESCENT-SCREEN 
(POST-ULTOR) CURRENT. 
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5AU P24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

HIGH—RESOLUTION CAPABILITY ALUMINIZED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use as rlytng-spot scanner tn color utrleo-stgnal generators 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 ± 10%  amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes  
External conductive neck 
coating to ultor   {500 max. µµf 

100 min. µµf 
Clear Glass 

P2d 
Aluminized 

Faceplate, Flat 
Phosphor   

Fluorescence   
Phosphorescence 

Persistence  

8 Pgf 
5 Pgf 

Green 
Green 
Short 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   40° 
Overall Length   12-1/2" ± 3/8" 
Greatest Diameter  5" ± 1/8" 
Minimum Useful Screen Diameter 
Operating Position   
Weight (Approx.) 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Socket   See Operating Consideratsons 
Base . . Small-Shell Duodecal 7-Pin (JETEC Group 4, No.B7-51) 

Basing Designation for BOTTOM VIEW  12C 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.3 
Pin 7-Internal 

Connection--
Do Not Use 

Pin 10-Grid No.2 

4-1/4" 
Any 

1  4 lbs 

Pin 11-Cathode 
Pin 12-Heater 

Cap-Ultor 
(Grid No.4, 
Collector) 

C- External 
Conductive 
Neck Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  27000 max. volts 
GRID-No.3 VOLTAGE  6000 max. volts 
GRID-No.2 VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE. 

Negative-bias value  150 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

...Indicates a change. 

9-58 ELECTRON lUBE DIVISION 
MHO CORPORATION OF »AFRICA, HARRISON. NEW JERSÉT 

DATA  
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5AU P24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

-v. 

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  

410 max. 
150 max. 
150 max. 

volts 
volts 
volts 

Characteristics Range Values for Equipment Design: 

For any ultor voltage (E cu) between 20000 . and 27000 volts 

Grid-No.3 Voltage for focus 
with ultor current of 200 ma 17%to21.5% of Ec4 volts 

Grid-No.2 Voltage when circuit 
design utilizes fixed grid-
No.1 voltage (Ec i) for visual 
extinction of undeflected fo-
cused spot   2 to 5 times Ec i volts 

Grid-No.1 Voltage for visual 
extinction of undeflected fo-
cused spot when circuit design 
utilizes grid-No.2 voltage 
(Ec 2) at fixed value   20%to50% of Ec2 volts 

Maximum Grid-No.3 Current for 
ultor current of 200 pa. . . . 170 ma 

Grid-No.2 Current  -15 to +15 Ma 

Examples of Use of Design Ranges: 

For ultor voltage of 27000 volts 

Grid-No.3 Voltage for focus 
with ultor current of 200 pa 4600 to 5800 volts 

Grid-No.2 Voltage when circuit 
design utilizes fixed grid-
No.1 voltage of -70 volts for 
visual extinction ofundeflec-
ted focused spot   140 to 350 volts 

Grid-No.1 Voltage for visual 
extinction of undeflected fo-
cused spot when circuit design 
utilizes grid-No.2 voltage of 
200 volts  -40to-100 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1.5 max. megohms 

e Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20,000 volts. 

OPERATING CONSIDERATIONS 

1-Ray Warning. X-ray radiation is produced at the face 

of the 5AUP24 when it is operated at its normal ultor voltage. 
These rays can constitute a health hazard unless the tube is 

-.Indicates a change. 

9-58 ELECTRON TUBE ENVISION 
RADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 
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5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE 

adequately shielded for X-ray radiation. Although relatively 

simple shielding should prove adequate, make sure that it 

provides the required protection against personal injury. 

The base fins of the 5AUP24 fit the Duodecal I2-contact 

socket. The socket contacts corresponding to the vacant pin 

positions should be omitted in order to provide the maximum 

insulation for the high-voltage pins 6 and 7. The socket 

should be made of high-grade, arc-resistant, insulating 
material and should preferably be designed with baffles. 

Beater Protection. Althoughmaximumvaluesof peak heater-

cathode voltage are specified in the tabulated data, it is 
recommended that the mid-tap or one side of the heater trans-

former windingbe connected directlyto the cathode to minimize 

the possibility of heater burnout. This connection will also 
minimize the possibility of damage dueto heater-cathode shorts 

produced by arcing between heater and cathode when a possible 

momentary arc causes the voltage between heater and cathode to 
exceed the maximum heater-cathode ratings. 

When in some circuit designs, the heater is not connected 

directly to the cathode, precautions must be taken to hold the 
peak heater-cathode voltage to the maximum values shown in 

the tabulated data. It is also recommended that a series 
limiting resistance of 50,000 ohms be placed in both the ultor 

and grid-No.3 leads between the tube and any filter capacitors. 

Resolution of better than 800 lines at the center of the 
reproduced picture can be produced by the 5AUP24 when it is 

operated with 27,000 volts on the ultor. At lower ultor 
voltages, the resolution capability decreases. To obtain high 
resolution in the horizontal direction, it is necessary to 

useavideo amplifier havingabandwidthofabout 20 megacycles. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JEILM 
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5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE n , 

12 

343" 

%. 

316' 

\REFERENCE LINE 
(NOTE 2) 

44" 
MAX. 

DIA. 

.SEE NOTE 4 

et lly« 
DIA. 

41447(4N 
SCREEN DIA. 

etke 
DIA. 

ULTOR 
RECESSED SMALL 

CAVITY GAP 
JETEC NS JI -21 

(NOTE I) 
TRANSPARENT 
EXTERNAL 
INSULATING 
COATING 

EFFECTIVE 
CENTER OF 
DEFLECTION 

EXTERNAL 
CONDUCTIVE 
NECK COATING 
(NOTE 3) 

SMALL-SHELL 
DUODECAL 
7-PIN BASE 

JETECGROUP4m2B7-54 

92CS-8294R2 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 

ABOUT THE TUBE AXIS) OF X 100 . ULTOR TERMINAL IS ON SAME 

SIDE AS VACANT PIN POSITION 3. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No.G-110 (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 8: EXTERNAL CONDUCTIVENECKCOATING MUST BE GROUNDED. 

NOTE 4: t OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE. 

9-58 ELECTRCINTWIEDIVISNDN 
RADIO CORPORATION OF ARAERKA, HARRISON. NEW TERM 

CE-8294R2 
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5AYP4 
VIEW-FINDER KINESCOPE 

METAL-BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 
Current  0.6 ± 10%   amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . .   e pgf 
Cathode to all other electrodes  5 mOd 
External conductive coating to ultoe.   f750 max. pf 

1500 min. pf 
Faceplate, Spherical   Clear Glass 
Phosphor (For curves, see front of this Section). . P4-Sulfide Type, 

Metal-Backed 
Fluorescence   White 
Phosphorescence  White  
Persistence  Short 

7ocusing Method  Electrostatic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   
Werall Length   
Greatest Diameter of Bulb  
dinimum Useful Screen Diameter 
Picture Size (within minimum-useful-screed area) . 5-3/8" X 2-1/2" 

Weight (Approx.)   1 lb 6 oz 
4ounting Position  Any 
Jltoe Terminal. . . Recessed Small Ball Cap (JETEC No.J1-22) 
Bulb   J-39-1/2 
Base   Long Medium-Shell Octal 8 pin (JETEC N0.88-65) 

BOTTOM VIEW 

Pin 1 - No Connec-
tion 

Pin 2 - Heater 
Pin 3 - Grid No.2 
Pin 4 - No Connec-

tion 
Pin 5 - Grid No.I 

ac or dc volts 

53o 

11-9/16" ± 3/8" 
4-15/16" ± 3/32" 

4-1/4" 

Pin 6 - Grid No.3 
Pin 7 - Cathode 
Pin 8 - Heater 
Cap - Ultor 

(Grid No.4. 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE.   10000 max. volts 
GRID-No.3 VOLTAGE  1500 max. volts 
GRID-No.2 VOLTAGE  410 max. volts 

The .ultor. in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the SAYP4, the alter function is performed by 
grid No.4. Since grid No.4 and collector are connected together within 
the SAYP4, they are collectively referred to simply as .ultor. for 
convenience in presenting data and curves. 

MAY 1, 1955 TUNE DIVISION 'TENTATIVE DATA 
lACIO COHNYIATION Of AN.fltICA. HARRISON. NEVI lees& 
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VIEW-FINDER KINESCOPE 

GRID-No.1 VOLTAGE: 
Negative bias value  125 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

Foranyultor voltage (E") between emeand woo° volts 
and grid-No. voltage (k") between 200 and 410 volts 

Grid-No.3 Voltage for Focus 
with Ultor Current of 
100 mamp   9.8% to 14.1% bf E. volts 

Grid-No.1 Voltage for Visual 
Extinction of Focused 
Raster   8.5% to 23.5% of E2 volts 

Max. Grid-No.3 Current* * .   See Curves 
Grid-No.2 Current  -15 to +15 ¿amp 
Field Strength of Adjustable 
Centering Magnet   0 to 8 gausses 

Examples of Use of Design Ranges: 

For ultor voltage of 700o some volts 
and grid-Ko.o voltage of 200 300 VOttS 

Grid-No.3 Voltage for 
Focus with Ultor 
Current of 100 pamp. . . 680 to 990 980 to 1410 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster   -17 to -47 -25 to -71 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 5000 volts. 

" Grid-No.) current increases as tee ultor voltage Is decreased. 

MAY 1, 1955 
TUBE DIVISION 

lACIO COIMPOIATION Of swims, MARMIKOI. 15W ~I 
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5 AY P4 

VIEW-FINDER KINESCOPE 

„ 
35/8 

A 15 
/16 -32 

4//MIN USEFUL r-4SCREEN DIA. 

ULTOR 
RECESSED SMALL 

BALL CAP 
JETEC N2JI-22 

(NOTE 0 

REFERENCE 
LINE 

(NOTE 2) 4",, ait ±346 EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 4) 

1-375"t.055"-
LONG MEDIUM 
SHELL OCTAL 
8-PIN BASE 

JETEC N2 88-65 
(NOTE 3) 

119/16. 

NI," 

92CS —8559 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 

TUBE AXIS) OF t 10° . ULTOR TERMINAL IS ON SAME SIDE OF 

TUBE AS PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

GAUGE 1.430" 0.003" -0.000" I.D. AND 2" LONG WILL 

REST ON auLs CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 
2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

THE CENTER OF THE BOTTOM OF THE BASE. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAY 1, 1955 
11ME DIVISION 

RADIO «MORMON Of AMERICA, HAMM. NEW MIT 

CE-8559 
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5AY P4 

AVERAGE GRID-DRIVE CHARACTERISTIC 

E4- = 6.3 VOLTS 

BMIIIIULTOR (GCROIDLLNE2CT4OARN)DvoLTs= moo° .. 11..13 IMM 
:I GRID- N2 3 VOI. 73 ADJUSTED TO GIVE FOCUS 

Of M111111iMMIM11111M11 

BB 
MI 
BM 
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MI GRID N2 I BIASED TO CUTOFF OF FOCUSED 
1113 
Ma 
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5AZP4 
Projection Kinescope 

P4— Aluminized Silicate Phosphor Screen 
Electrostatic Focus Magnetic Deflection 

Forced-Air Cooled 
For Use with Reflective Optical Systems 

ELECTRICAL 

Heater Current at 6.3 volts   0.6 A 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Deflection Angle (Approx.)  50° 

Direct Interelectrode Capacitances (Approx.): 

Grid No.1 to all other electrodes  8 pF 

Cathode to all other electrodes  5 pF 

OPTICAL 

Faceplate, Spherical   Clear, Browning-Resistant Glass 

Minimum Useful Screen Diameter   4.50" 

Minimum Optical-Quality-
Circle Diameter   4.25" 

Refractive Index of Faceplate 1  519 

Phosphor, Aluminized  P4 Silicate Type 

C.I.E. Coordinates: 

x-coordinate 0  333 

y-coordinate 0  347 

Luminance   White 

Persistence  Medium 

MECHANICAL 
Tube Dimensions: 

Overall Length 12  19" + 0.37" -0.38" 

Greatest Diameter of Bulb  5.00" ± 0.12" 

Base   Small-shell duodecal 7-pin, 
(JEDEC No.B7-51) 

Anode Lead   Molded-on, Insulated Cable, 48" Long 

Bulb   J40H1 

Operating Position  Any 

Weight (Approx.)   1-1/2 lb 

MAXIMUM AND MINIMUM RATINGS, Absolute-MaxImum Values 
Face Temperature   100 max. °C 

Anode Voltage   42,000 max. V 

[ECM Electronic Components 
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Average Anode Power: 
Without forced-air cooling 
of faceplate   9 max. W 
With foreAd-air cooling of 
faceplate   12 max. W 

Air Flow to Face, when Average Anode Power Exceeds 9 
Watts: 
An air-cooling system is required to cool the face of these 
tubes when they are operated with an average anode input 
in excess of 9 watts. The system consists of a suitable 
blower and an air duct, having an outlet diameter of about 
2 inches, directed perpendicularly onto the face of the tube. 
The air flow must be adequate to limit the faceplate tem-
perature to 100° C. The cooling air must not contain water, 
dust, or other foreign matter. The air-cooling system should 
be electrically interconnected with the anode power supply 

to prevent operation of the tube without cooling. 

Cooling of the face by a tangential flow of air across the 
face is not recommended because the temperature gradient 
produced across the face may result in immediate or de-

layed cracking of the face. 

Grid-No.3 (Focusing Electrode) 
Voltage   9000 max. V 

Grid-No.2 Voltage  400 max. V 

Grid-No.1 Voltage: 

Negative bias value   150 max. V 

Positive bias value   0 max. V 

Positive peak value   2 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode   175 max. V 

Heater positive with respect 
to cathode   10 max. V 

Heater Voltage (ac or de): 
{ 6.9 max. V 

pe Under orating conditions b  5.7 min. V 

RECOMMENDED OPERATING VALUES 
Unless otherwise specified, values are positive with respect to 

cathode. 

Anode Voltage   40,000 Vc 

Average Anode Current  300 µA 

Grid-No.3 (Focusing Electrode) 
Voltage for an Anode Current 
of 300 microamperes   7400 to 9000 V 

mcm Electronic Components 
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5AZP4 
Grid-No.2 and Grid-No.1 

Voltages for Visual Ex-
tinction of Focused Spot  See accompanying Cutoff 

Design Chart 

C-

TYPICAL PERFORMANCE DATA 
At recommended operating values 

Grid-No.3 Current (Total)   See accompanying Typical 
Grid-No.3 Current Characteristic 

Grid-No.2 Current   115 µA 

Equivalent Passband (Ne)  270 

(For sine-wave response, see accompanying 

Typical Sine-Wave Response) 

Center Resolutiond   900 TV Lines 

Drive Characteristics   See accompanying Typical 

Drive Characteristics 
Luminance at 300 µA  1650 IL 

Luminance Characteristics .... See accompanying Typical 

Luminance Characteristic 

LIMITING CIRCUIT VALUES 

(See accompanying Schematic Diagram of Circuit Showing 
Protective Elements Employed to Prevent Tube Damage) 

NIGH-VOLTAGE CIRCUITS 

In order to minimize the possibility of damage to the tubes 
caused by a momentary internal arc, it is recommended that 
the high-voltage power supply and the grid-No.3 power supply 
be of the limited-energy type. 
Anode-Circuit Resistance 

(unbypassed)   0.5 min. le 
Grid-No.3 Circuit Resistance 

(unbypassed)   0.1 Pe 

LOW-VOLTAGE CIRCUITS 

Grid-No.2 Circuit Resistance 
(bypassed)   10 kS2 

Grid-No.1 Circuit Resistance 
(unbypassed)   1 1c$2 

Effective Grid-No.1-to-Cathode 
Circuit Resistance  1.5 max. MQ 

Cathode Circuit Resistance 
(unbypassed)   1 ILQ 

Heater Circuit Resistance 
(bypassed) to one side of heater   10 kQ 

b For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. 

DUCEZE Electronic Components 
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5AZP4 
C Brilliance and definition may change with decreasing anode 

voltage. In general, the anode voltage should not be less 
than 30,000 volts. 

d Determined for a 3-inch high TV resolution test pattern with 
tube operating at an average screen current of 300 micro-

amperes. 

HUGH-VOLTAGE PRECAUTIONS 

The high voltages at which this type is operated 
may be very dangerous. Great care should be taken in 
the design of apparatus to prevent the operator from 
coming in contact with the high voltages. Precautions 
include the enclosing of high-potential terminals and 
the use of interlocking switches to break the primary 
circuit of the power supply when access to the equip-
ment is required. 

X-RADIATION WARNING 

X-radiation is produced at the face of this tube 
when it is operated at normal anode voltage. 

These rays can constitute a health hazard unless 
the tube is adequately shielded. Make sure that the 
shielding provides the required protection against per-
sonal injury. 

SCHEMATIC DIAGRAM OF CIRCUIT SHOWING PROTECTIVE 

ELEMENTS EMPLOYED TO PREVENT TUBE DAMAGE 

TO LOW IMPEDANCE SOURCE EQUAL 
TO AVERAGE VOLTAGE APPLIED TO 
CATHODE 

HERMETICALLY 
SEALED 12 kV MAX. 
SPARK GAP 

TO ANODE SUPPLY, 
+40kV 

TO GRID-Re 3 (FOCUS 
ELECTRODE) SUPPLY 
(LOW IMPEDANCE RELA-
TIVE TO THE 0.1eaa 
RESISTOR) 
APPROX., +9 kV 

TO GRID-NA2 SUPPLY 
(LOW IMPEDANCE RELA-
TIVE TO THE 0 01 mû 
RESISTOR), + 400 V. 

92(4-2450 

* The value of this capacitor should be such that its charging 
time constant is at least five times greater than the firing 
time of the spark gap.. 
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5AZP4 
DIMENSIONAL OUTLINE- Dimensions In Inches 

9/16 MM. 

ANODE MOLDED-ON 
1NpULATED CABLE 
48 LONG (APPROX ) '50 
TO BULB WALL '25 
(NOTES (134) 

REFERENCE LINE 
(1.07E 2) 

5.002.12 DIA. - 
4.50 MIN. - -

SCREEN DIA. 
OPTICAL-QUALITY 

CIRCLE 
9.25 MIN. DIA. 

.155 

NOTÉ 5 

SMALL-SHELL 
DUOOECAL 
7-PIN BASE 

JEDEC NS 87- 51 
(NOTE 3) 

1.44 
2 .06 

921.10- MO 

Note 1: The plane through the tube axis and vacant pin 
position No.3 may vary from the plane through the tube axis 
and anode-cable connection at bulb wall by angular tolerance 
(measured about the tube axis) of ± 2)°. Anode-cable con-
nection is on sanie side as vacant pin position No.3 
Note 2: Reference line is determined by position where gauge 

1.500o + 0.003" - 0.000" I.D. and 2" long will rest on bulb 
cone. 

No te 3: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Socket contacts corresponding to vacant pin positions No.3, 
4, 5, 8 and 9 should be removed in order to provide maximum 
insulation for pins No.6 and 7. 

Note 4: Anode cable should not be sharply bent within 3" of 
bulb wall. 
Note 5: The windings of the deflecting yoke should not ex-
tend more than 2" from the reference line toward the base. 
They should bc insulated to withstand 2J kV and be spaced 
at least 1/19' from the tube neck. 

LIUCEZI Electronic Components 
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TERMINAL DIAGRAM (bottom viewl 
G3 IC 

ANODE 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 6: Grid No.3 

Pin 7: Internal Connection — Do not use 

Pin 10: Grid No.2 

Pin 11: Cathode 

Pin 12: Heater 

Flexible Cable: Anode (Grid No.4. Collector) 

Note: Socket contacts for vacant pin positions No.3, 4, 5, 8, 
and 9 should be removed so that maximum insulation is pro-
vided for pins No.6 and 7. 

REFLECTIVE OPTICAL SYSTEM 

Arrangement of Typical Optical System and Air-Cooling 
System for Television Projector Using Reflective Optical 
Principles. 

BLOWER  

SPHERICAL 
MIRROR 

CORRECTING LENS 
X-RAY SHIELD 

FACEPLATE OF 
PROJECTION 
KINESCOPE 

DEFLECTING 
YOKE 

92LS - 2952 
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5AZP4 

TYPICAL GRID-No.3 CURRENT CHARACTERISTIC 

hi 

1 

1000   
GRID-NOD VOLTAGE ADJUSTED FOR FOCUS AT 
300 MICROAMPERES ANODE CURRENT. 

GRID-Na2 VOLTAGE ADJUSTED FOR SPOT CUTOFF 
AT INDICATED GRID-No.I VOLTAGE 

4 GRID-Na I VOLTAGE AT SPOT CUTOFFS -150 VOLTS 
•• ZERO BIAS POINT 

•1 
2   

KK1 

• 
6 

10 

• 
• 

VI= 
4 6 6 100 2 4 6 6 2 

AN= CLIMIDR-M1110•1~011 

• ° 1,0000 

Mlle 1111 
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TYPICAL DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 

10000   
'ANOCE-TO-CATHODE VOLTAGE. 40.000 VOLTS 
GRID-N3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS   

AT 300 MICROAMPERES ANODE CURRENT. 
GRID-No.2- TO-CATHOOE VOLTAGE ADJUSTED FOR SPOT   1CUTOFF AT INDICATED ORID-No. I VOLTAGE. 
•• ZERO BIAS POINT 

111r,:e.  
4 4 II Rxm, 

VIDEO SieNAL FROM SPOT CUTOFF- VOLTS 

IMCEL11 Electronic Components 
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5AZP4 

TYPICAL DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

'woo 
e 

• 

• 

2 

2 

loo: 

• 

2 

lo 

.I1 i I lI I. HI . ANOC£- TO-GRIU-I•o., vOLTAGE. 40,GOG VOLTS 

GRID-No 3- TO-GRID-Nal VOLTAGE ADJUSTED FOR 

FOCUS AT 300 MICROAMPERES ANODE CURRENT 

GRIU-No e - TO-GRID-No i VOLTAGE ADJUSTED FOR 
SPOT CUTOFF AT INDICATED GRID-No.I VOLTAGE. 

•• ZERO 

l 

-BIAS 

I 

POINT 

I 1 - 

1 t 

ez  

_A 

• 

_¡¡1 
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VIDEO SIGNAL FROM SPOT CUTOFF-VOLTS 

6 6 • 000 
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5AZP4 

TYPICAL LUMINANCE CHARACTERISTIC 

100000  
• ANODE VOLTAGE • 40.000 VOLTS 
GRID No. 3 VOLTAGE ADJUSTED FOR FOCUS 

6- AT 300 MICROAMPERES ANODE CURRENT. 
RASTER SIZE , ex e. 

. 1111.H . 
2g111 110110111101001011100 

I  
o  110.011111103111111•111111111.0 
I 1111V  

.1 

.0 • 6 4 6 4 • 6 

.1;  

IZO  1000 10000 

MODE W11110117 —  1181010410004 

MU -tau 
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CUTOFF DESIGN CHART 

HEATER VOLTAGE • 6.3 VOLTS 
ANODE - TO- CATHODE VOLTAGE • 40,000 VOLTS 
GRID No. 3 -TO- CATHODE VOLTAGE ADJUSTED FOR FQ;1,1$, 

o -20 -40 -69 -80 -100 -120 -140 -160 

GRID Nei- TO- CATHODE VOLTS 

ze 

ree 

MS-2953 

• 

) 

) 
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5BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type 5BP1 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t Mi. . . . ac or dc volts 
Current  0.6   amp. 

Direct lnterelectrode Capacitances lApprox.1: 
Grid No.1 to All Other Electrodes. . . . 8.0 . 110 
D.11 to DJ2   1.3 • µuf 
DJ3, to DJ,'   1.2 • uuf 
DJ1 to.A11 Other Electrodes  9.5 . Ise 
DJ1 to All Other Electrodes  12.0 . ma 
DJi to All Other Electrodes except DJ2   8.0 . uisf 
DJ2 to All Other Electrodes except all   7.5 • . • ulif 
DJ3 to All Other Electrodes except Da   10.0 . . . uuf 
DJ,1 to All Other Electrodes except DJ3   7.5 . . • guf 

Phosphor IFor Curves, see front of this Section; • . . No.1 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   . 16-3/4" t 3/8" 

Greatest Diameter of Bulb  5-1/4" + 1/16" 

Minimum Useful Screen Diameter   4-1/2" 
Mounting Position  Any 
Base   Medium Shell Magnai 11—Pin 

Basing Designation for BOTTOM VIEW   11N 
Pin 1—Heater Pin 7—Anode Nc42, 
Pin 2—No Connection Grid No.2 
Pin 3--Deflecting Pin 8—Deflecting 

Electrode DJ1 Electr.DJ2 
Pin 4—Anode No.1 Pin 9—Deflecting 
Pin 5—Internal Con. 2 L O Electr.DJ3 

Do not use Pin 10 —Ceid No.1 
Pin 6— Deflecting Pin 11—Heater, 

Electrode DJ4 Cathode 

WI and W2 are nearer the screen 
1A13 and D.T4 are nearer the base 

With DJ1 positive with respect to DJ2, the spot is de— 
flected toward pin 4. With DJ 3 positive with respect to 
0.14, the spot Is deflected toward pin I. 

The angle between the trace produced by 0.1 3 and 15.1 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 DJ3 and 0.4 and 
the trace produced by DJ I and DJ 2 is 900 t 30. 

JULY 1, 1945 RCA wool OhnSioN 
MOO COOPOIATION Of MMHG% NAIIIION. Mat 
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5B P I-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(cont ¡oued from preceding page) 

Maximum Ratings, Absolute Values: 

ANODE—No.2 & GRID—No.2 VOL1AGE  2200 max. volts 
ANODE—No.1 VOLTAGE  1100 max. volts 
GRID—No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value  125 max. volts 
Positive Value  0 max. Volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 550 max. Volts 

Typical Operation: 

Anode—No.2 3 Grid—No.2 Voltage' . . 1500 2000 volts 
Anode—No.1 Volt. for Focus at 75% 

of Grid—No.1 Volt. for Cutoff. 337 450 volts 
Grid—No.1 Volt. for Visual Cutoff,. —30 —40 . volts 
Max. Anode—No.1 Current Range. Between —50 and +10 uamp. 
Deflection Sensitivity: 

DJ' and DJ2   0.404 0.303 mm/v dc 
DJ3 and DJ4   0.446 0.334 mm/v dc 

Deflection Factor:" 
DJ]. and 0J2   63 84 . y dc/in. 
DJ3 and DJ4   57 76 y dc/in. 

* Brilliance and definition decrease with decreasing anode—No.2 voltage. 
In general, anode—No.2 voltage should not be less than 1500 volts. 

*Individual tubes may require between +25% and —SOS 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. 

A See curve for average values. 

Individual tubes may vary from these values by ± 17%. 

Spot Position: 

The undeflected focused spot will fall within a 15—mm square 

centered at the geometric center of the tube face and having 

one side parallel to the trace produced by DJ1 and 0.12. Suit— 

able test conditions are: anode—No.2 voltage, 1500 volts; 

anode—No.1 voltage, adjusted for focus; deflecting—electrode 

resistors, 1 megohm each, connected to anode—Nn.2; the tube 

shielded from all extraneous fields. To avoid damage to the 

tube, grid—No.I voltage should be near cutoff before applica— 

tion of anode voltages. 

Maximum Circuit Values: 

Gr i d—No. 1 — Circui t Resistance 1  5 max. megohms 
impedance of Any Deflecting—Electrode 

Circuit at Heater—Supply Frequency 1.0 max. megohm 
Resistance in Any Deflecting— 

Electrode Circuit" 5.0 max. megohms 

" It is recommended that all deflecting—electrode—circuit resistances be 
approximately equal. 

JULY 1, 1945 
RCA vicioR DIVISION 

RADIO COW0tATION OF ,N5 RICA, 00111500. NOW 
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5CPI-A 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 
Voltage  6 3  
Current  0 6 

Direct lnterelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . . 8 
Cathode to All Other Electrodes. . . . 9 
DJ1 to DJ 2   2 
DJ3 to DJ4   2 
DJ 1 to All Other Electrodes  9 
DJ 2 to All Other Electrodes  9 
DJ3 to All Other Electrodes  7 
DJ4 to All Other Electrodes  8 

Phosphor (For Curves, see front of this Section) 
Fluorescence and Phosphorescence   

at or dc volts 
amp 

Persistence of Phosohorescence 
Focusing Method  
Deflection Method   
Overall Length   
Greatest Diameter of Bulb   
Minimum Useful Screen Diameter   4-1/2" 
Mounting Positjon  Any 
Cap  Recessed Smell Ball (JETEC No.J1-22) 
Base . . . . Medium-Shell Diheptal 12-Pin (JETEC No.812-37) 

Basing Designation for BOTTOM VIEW   14J 1 
Pin 1-Heater Pin 9 -Anode No.2, 
Pin 2-Cathode Grid No.2 
Pin 3-Grid No.1 Pin 10-Deflecting 
Pin 4- Internal Con. Electr.0J 2 

Do not use Pin 11-Deflecting 
Pin 5-Anode No.1 Electr.DJ1 
Pin 7-Deflecting Pin 12-No Con-

Electrode DJ3 nection 
Pin 8-Deflecting Pin 14-Heater 

Electrode DJ4 Cap -Anode No.3 

. . uuf 

. . uuf 

. . if 

. . 

. . gulf 

. uuf 

• ▪ e4P11 . . 
Green 

Medium 
Electrostatic 
Electrostatic 
16-3/4" t 3/8" 
5-1/4" t 3/32" 

DJ, and DJ, 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 1 positive with respect to 
DJ4, the spot is deflected towerd pin 2. 

The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ 1 and 0.12 by 
the following angular tolerances measured about the rube 
axis: Pin 5, 10'; Cap (on same side of tube as pin 5). 
10°. 

The angle between the trace produced by DJ1 and 1112 and 
the trace produced by DJ3 and 0,14 is 90° ± 3°. 

OCTOBER 1,1951 TUBE DEPARTMENT 
RA010 COINOCATION OF AARERICA, HARRISON. NEW RIM 
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5CPI—A 
OSCILLOGRAPH TUBE 

-> 

Maximum Ratings, Dtsten-Center Vetoes: 

ANODE-No.3 VOLTAGE   
ANODE-No.2. VOLTAGE  2000 max. volts 
RATIO OF ANODE-No.3 VOLTAGE TO 

ANODE-No.2 VOLTAGE . 2.3: 1 
ANODE-No.1 VOLTAGE   1000 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value  
Positive bias value'   
Positive peak value. . . . . ...   

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 
For any anode-No.3 voltage (E141between2ooe* and 4000 volts 
and anyanode-No.2 voltage (Ee2) between woe and 2000 Volts 

Anode-No.1 Voltage . . . . 18.7 to 34.5% of 1b2 . volts 
Grid-No.1 Voltage& . . . . 1.5% to 4.5% of Eb2 • volts 
Anode-No.1 Current of any 

Operating Condition . . -15 to +10 pamp 
Deflection Factors: 

W1 A, W2 
DJ3 & DJ4 

W1 A W2 
DJ3 & DJ4 

Spot Position 

Examples of Use of Design Ranges: 

4000 max. volts 

200 max. volts 
0 max. volts 
2 max. volts 

125 max. volts 
125 max. volts 

111*mg g2 s Eb2 

39 to 53 v dc/in./kv of Eb2 
33 to 45 v dc/in./kv .of Eb2 

Olken llb3= Eb 2 

31 to 42 v dt/in./kv of Eb2 
27 to 37 v dc/in./kv of Eb2 

00 

For anode-No.3 
voltage of. 2000 eels wefts 

and anode-No.2 
voltage of. . 2000 1500 0000 volta 

Anode-No.1 Vol t. 375 to 690 280 to 515 375 to 690 vol ts 
Gri d-No. 1 Vol t.à -30 to -90 -22.5 to -67.5 -30 to -90 vol ts 
Deflection Factors: 

DJ1 DJ2 • • . 62 to 84 59 to 80 78 to 106 e 
0J3 &W4 . . . 54 to 74 se to 88 86 to 90 e 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. inegohms 
Resistance in Any 

Deflecting-Electrode Circuit' 5  0 max. megohms 

x. C. • 4. 4, mg, e. 0: $ee next KN.. -*Indicates a change. 

OCTOBER 1,1951 
TUBE DEPARTMENT 

IWO 0011,011ATION Of •14.1t1C,A. outtiSON. WSW »NV 
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5CPI-A 
OSCILLOGRAPH TUBE 

• Anode 00.2 and grid No.2, which are connected together within tube, 
are referred to herein as anode No.2. 

• At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode-No.2 input power to 6 watts. 

•• It is recommended that anode-No.3 voltage be not less than 3000 volts 
for high-speed scanning. 

A Recommended minimum value of anode-No.2 voltage. 

4 For visual cutoff of undeflected focused spot. 
O Volts dc/in. 

H With heater voltage of 6.3 volts, anode-No.3 voltage of 4000 volta. 
anode-No.2 voltage of 2000 volts, anode-No.1 voltage adjusted to focus, 
grid-No.I voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through 1-megohm resistor to anode 00.2, 
and tube shielded from all extraneous fields, the center of the 
undeflected. focused spot will fall within a circle having a I2.5-mm 
radius concentric with the center of the tube face. 

U It is recommended that the deflecting-electrode-circuit resistancesbe 
approximately equal. 

OCTOBER 1,1951 TINE DEPARTMENT 
arm coeroatnom of AIMICA, .111SM. WM In 
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5CPI-A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

ANODE 

HIGH-
VOLTAGE 

AC 
SUPPLY 

112CS-0574R3 Ca 

DJ' 

DJ2 

i_DéJ3 

D.I4 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

GRID MODU-
LATION INPUT 

Cl: 0.1 pt. 2500 volts RS: 2-Megohm Potentiometer 
C2: 1.0 pf. 200 Volts 1,6: 1.5 Megohms, 0.5 Watt 
CS: 0.1 pf, 2500 Volts R7: 0.5-Megohm Potentiometer 
CS C5 C6 Cl: 0.05-pf, Be R9: Dual 5-Megohm Potentiometer 

Blocking Capacitors.,  RIO 1711: Dual 5-Megohm Potentiometer 
CS: 0.0001 pf. )500 Volts 112 It1) 1114 e15, 2 Megohms, 0.5 watt 
11: 50 Megohms (Five 10-Meg- 116: 0.5 Regent, 0.5 Watt 

ohm. 1-watt Resistors R17: Not less than 2000 ohms per 
in Soo ien) voit or positive signal 

12 RS: 2 Megohms, 0.5 Watt RIO: 5 Megohms, 0.5 Watt 
IM: 5.5 Megohms, 2 Watts 

* When cathode is grounded, capacitors should have high voltage rating 
(2500 volts); when anode No.2 is grounded, they may have low voltage 
rating (200 volts). For dc amplifier service, deflecting electrodes 
should be connected direct to amplifier output. In this service, it 
is preferable usually to remove deflecting-electrode resistors to mini-
mize loading effect on amplifier. In order tominimize spot defocusing. 
it is essential that anode No.2 be returned to a point in the amplifier 
system which will give the lowest possible potential difference between 
anode 10.2 and the deflecting electrodes. 

Devices and arrangements shown or described herein may use patents of RCA 
*or others. Information contained herein is furnished without responsibility 
by RCA for its use and without prejudice to RCA's patent rights. 

OCTOBER 1,1951 TUBE DEPARTMENT 
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OSCILLOGRAPH TUBE 
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5CP I-A 

AVERAGE CHARACTERISTICS 
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5CP I I -A 
OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CP11-Ais the same asthe 5CP1-A, except that it has 
a screen of the short-persistence, blue-fluorescence 
type designated P11. Its highly actinic fluorescent 
spot of unusually high brightness makesthe5CP11-A par-
ticularly useful for photographic recording. Because 
its improved phosphor has exceptional brightness for 
a blue screen, the 5CP11-A is also quite useful for 
visual observation of phenomena. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC. 
as well as the PERSISTENCE CHARACTERISTIC 

for the P11 PHOSPHOR are shown at the 
beginning of this Section.' 

APRIL 15. 1947 TUCEDEPAITMENT TENTATIVE DATA 
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5FP4A 

View-Finder Kinescope 
( MAGNETIC FOCUS 

ü 

MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  8 pf 
Grid No.1 to all other electrodes  5 pf 

Heater Current at 6.3 volts  600 ma 

Optical: 

Phosphor (For Curves, see front of this Section) P4--Sulfide Type 
Fluorescence   White 
Phosphorescence  White 

Persistence  Short 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   53° 

Mechanical: 

Overall Length   11-1/8"+ 3/8" 
Greatest Diameter  4-15/16"+ 3/32" 
Minimum Useful Screen Diameter . . . . . .   . . . . . 4-1/4" 
Cap  Recessed Small Ball (JEDEC No.J1-22) 
Bases (Alternates): 

Long Medium-Shell Octal: 
8-Pin (JEDEC Grcup 1. No.138-65) 
5-Pin (JEDEC Group 1, No.135-80) 

Medium-Shell Octal 8-Pin: 
8-Pin (JEDEC Group 1, No.138-11) 

Nc ANODE ei 

Pin 1-No Internal NC Pin 6-Sane as 
Connection 02 6 Pin 1 

Pin 2 - Heater Pin 7-Cathode 
Pin 3 -Grid No.2 Pin 8-Heater 
Pin 4-Same as H 2 1K Cap—Anode 

Pin 1 (Grid No.3 
Pin 5-Grid No.1 I 8 Collector; 

NC H 

Maximum Ratings, Design—Center Values: 

ANODE VOLTAGE°  8000 max. volts 
GRID-No.2 VOLTAGE   410 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

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

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

DATA I 

8-63 



Typical Operation: 

Anode Vol tageb  6000 volts 
Grid—No.2 Voltage   250 volts 
Grid—No.1 Voltage for Visual Extinction 

of Undeflected Focused Spot   —25 to —70 volts 
Focused—Coil Current (CC, approx.)c . . . 120 ± 15% ma 

Maximum Circuit Values: 

G r i d—No. 1—C i rcuit Resistance 1  5 max. megohms 

a The product of anode voltage and average anode current should be limited 
to 6 watts. 

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 4000 volts. 

C For specimen focusing coil similar to JEDEC Focusing Coil No.106 
positioned with air gap toward kinescope screen, and center line of air 
SIBR B-1/4T from Reference Line (see Outline Drawing). The indicated 
current is for conditionwithcombined grid—No.1 bias voltage and video— 
signal voltage adjusted to produce a highlight brightness of 10 foot— 
lamberts on a B—TMT x 2-7/6T picture area sharply focused at center 
of screen. 

--

' 

RADIO CORPORATION OF AMERICA (1111e3 
Electronic Components and Devices Harrison, N. IQ> 



1%6 

314E, 4'8 
At, 

.950 
MAX. 

REFERENCE 
LINE 

(NOTE 2) 

BASE 
JEDECGROUP I 

No 
B8-65 
up 

B5-80 
(NOTE 3) 

5FP4A 

4% à 4,32 
DIA. 

SCREEN 4%4 MIN. 
DIA. 

R. 

92GM-9362R5 

CAP 
JEDEC NJ l-22 

(NOTE I) 

7°46' 

EFFECTIVE 
CENTER OF 
DEFLECTION 

1.375 3.055 
DIA. 

DIMENSIONS IN INCHES 

10 916 

NOTE THE PLANE THROUGH THE TUBE AXIS AND PIN 5 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 OF TUBE AS 
PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" +.003" -000" INSIDE DIAMETER AND 2" LONG 
WILL REST ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF THE BOTTOM OF THE BASE. 

1 431 RADIO CORPORATION OF AMERICA 
‘igiri Electronic Components and Devices Harrison, N. J. 

DATA 2 

8-63 



AVERAGE GRID-DRIVE CHARACTERISTICS 
Ee = 6.3 VOLTS 

ANODE VOLTS = 6000 
GRID -N22 VOLTS = 250 
GRID-N2 I BIASED TO CUTOFF 
UNDEFLECTED FOCUSED eN3 

RASTER SIZE = 374 X 2 7/Es (FoCUSED 
FOR AVERAGE BRIGHTNESS) 
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5FP7-A 

OSCILLOGRAPH TUBE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 
Current  0.6 

Direct lnterelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 8 me 
Cathode to All Other Electrodes  5 gmf 

Phosphor (For Curves, see front of this Section) . . . . P7 
Fluorescence   Blue 
Phosphorescence  Greenish-Yellow 
Persistence of Phosphorescence   Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   53° 
Overall Length   11-1/8" t 3/8" 
Greatest Diameter of Bulb  4-15/16" t 3/32" 
Minimum Useful Screen Diameter   4-1/4" 
Mounting Position  An 
Cap  Recessed Small Ball (JETEC No.J1-22) 
Base . . . . Long Médium-Shell Octal 8-Pin (JETEC No.88-65) 

BOTTOM VIEW 

ac or de volts 
  amp 

Pin 1-No 
Connection 

Pin 2-Heater 
Pin 3-Grid No.2 
Pin 4-No 

Connection 

Pin 5-Grid No.1 
Pin 6-No 

Connection 
Pin 7-Cathode 
Pin 8-Heater 
Cap - Ant- e 

Maximum Ratings, Desigm-Dusw wume 

ANODE VOLTAGE  
GRID-No. 2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative bias value  
Positive bias value'   
Positive peak value  

PEAK GRID-No.1 DRIVE FROM CUTOFF   
PEAK NEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

8000 max. volts 
700 max. volts 

180 max. volts 
0 max. volts 
2 max. volts 

65 max. volts 

125 max. volts 
125 max. volts 

Typical Operation: 

Anode Voltage"  4000 7000 volts 
Grid-No.2 Voltage  250 250 volts 

' At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode input power to 6 watts. 

** Brilliance and definition decrease with decreasing anode voltage. in 
general, the anode voltage should not be less than 4000 vOlti. 

4—Indicates • change. 
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OSCILLOGRAPH TUBE 

Grid—No.1 Voltage°   —25 to —70 —25 to —70 volts 
Grid—No.2 Current  —15 to +15 —15 to +15 µamO 
Focusing—Coil Current 

(DC, approx.),   96 ± 151 128 t 15% ma 
Spot Position  «à 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance 

o For visual extinction of undeflected focused spot. 

0 For specimen focusing coil similar to JETEC Focusing Coil NO. 106 
positioned hith air gap toward fare plate, and center line of alrgap 
2—y/a inches from Reference iine (see Outline Drawing). and total 
anode current of 200 mitroamperes. 

00 The centerofthe undeflected, unfocused spot will fall within a circle 
having 9—rtmm radius concentric with center of tube face. 

1.5 max. megohms 

OPERATING NOTES 

The 5FP7—A utilizes along—persistence, cascade ltwo—layerl 

screen which exhibits bluish fluorescence of short per— 

sistence and greenish—yellow phosphorescence. 

Because of its long persistence, the5FP7—A is particular .ly— 

useful where eitne, luw—z.peed non—r.r'urring phenomena or 

high—speed recurring phenomena aretobeobserved. Further— 

more, two or more phenomena can be observed simultaneously 

on the screen bymeans of asuitable switching arrangement. 

The persistence is such that the 5FP7—A without filter can 

be operated with scanning frequencies as low as 30 cycles 
per second without excessive flicker. When used with 

yellow filter, such as Wratten No. lb (GI, the 5FP7—A can 

be operated with much lower scanning frequencies. 

In general, operation of the 5FP7-A at an anode voltage 

below 4000 volts will not give persistence of useable 

brightness. 

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 76P7—A 

...Indicates a change. 
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5FPI4—A 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

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  s mod 
Cathode to all other electrodes  5 miLf 

Faceplate, Spherical  Clear Glass 
Phosphor (For curves, see front of this Section)  P14 
Fluorescence   Purple 
Phosphorescence  Orange 

Persistence Medium Long 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   530 
Overall Length   11-1/8" ± 3/8" 
Greatest Diameter of Bulb  4-15/16" ± 3/32" 
Minimum Useful Screen Diameter   4-1/4" 
Weight (Approx.)   1 lb 2 oz 
Mounting Position ........... . . . . .   . . . .Any 
Cap  Recessed Small Ball (JETEC No.J1-22) 
Bulb  J39-1/2 
Base  Medium-Shell Octal 8-Pin (JETEC No.88-11) 

Basing Designation for BOTTOM VIEW  5AN 

Pin 1-No Connec- Pin 6-No Connec-
tion tion 

Pin 2-Heater b Pin 7-Cathode 
Pin 3-Grid No.2 Pin 8-Heater 
Pin 4-No Connec- 2 i Cap -111tor 

tion (Grid No.3, 
Pin 5-Grid No.1 Collector) 

Maximum Ratings, Desigu-Ceuter 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. 
Heater positive with respect to cathode. 

8000 max. volts 
700 max. volts 

180 max. volts 
0 max. volts 
2 max. volts 

125 max. volts 
125 max. volts 

• At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the input power to 6 watts. 

12-56 
MK DIVISION 
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5FPI4-A 

OSCILLOGRAPH TUBE 

Equipment Design Ranges: 

With any vitor voltage (Rp ) between 4000. and 8000 
and grid-NO.2 voltage rd.) between 150 and 7oo volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot   -10% to -28% of Ec, volts 

Grid-No.2 Current. . . . .   pomp 
Focusing-Coil Current (00 °° pE74.15Ub x 96J± 151% ma 

-15 to +1 - 

Spot Position  ft 

Examples of Use of Design ROOWIS: 

WIth ultor voltage of 4•NN gees volts 
and grid-No.2 voltage of 150 110 Volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot   -25 to -70 -26 to -70 volte 

Focusing-Coil Current (DC)   OS t 15% 107 t 15$ ma 

Maximum Circuit Values: - 

Grid-No.1-Circuit Resistance 1  5 max. magoame 

SPECIAL PERFORWANICE DATE 

Line Width: 

For Ultor Voltage of 4000 Volts 0  010 max.A inch 
For Ultor Voltage of 5000 Volts  0.009 max.à inch 

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 4000 volts. 

00 For specimen focuaing coil similar to JETEC Focusing Coil Mo.106 
positioned with air gap toward faceplate and center line of air gap 
2-5/4' from Reference Line (.lee Disensionai Outline) and ultor current 
of 200 microamperes. 

With the tube shielded from extraneous fields, the center of the un— 
deflected, unfocused, low—intensity spot will fall within a circle 
having a 9—mm radius concentric with the center of tne tube face. 

With JETEC Deflecting Yoke CD. 120, or equivalent. and under the follow-
ing conditions: heater voltage of 6., volts, ultor current of 200 
microamperes, grid—No.2 voltage of 250 volts, and a 49—line raster. 
Raster width is adjusted to 11.4 cm and focusing—coil current is ad— 
justed to give sharpest focus at center of tube face. Raster height 
is contracted until individual scanning lines are just barely dis— 
tinguishable. Line width Is expressed as the quotient of the contract— 
ed raster height measured at the renter line of the tube face divided 
by the number of scanning lines (49). 

TEWTATte DATit 
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5FPI4—A 

OSCILLOGRAPH TUBE 

o 

0 

141i: 

II Ve" 
±34 

415/11; 2  
SCREEN DIA. 
41/4  MIN. 

REFERENCE 
LINE 

(NOTE 2) 

Leiet.ose 

2348" 
-f-
ULTOR 

RECESSED 
SMALL BALL 

CAP 
JETEC N2 JI-22 

(NOTE 0 

MEDIUM-SHELL 
OCTAL 8-PIN RASE 
JETEC N2 1313-1I 

(NOTE 3) 

92C5-9001R1 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 

VARY FROM THE PL ANE THROUGH THE TUBE AXIS AND ULTOR TERMINAL 
BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AX I S) OF 

i 100. UL TOR TERMINAL IS ON SAME SIDE OF TUBE AS PIN 5. 

NOTE 2: REFERENCE LI NE IS DETERMINED BY POSIT ION WHERE 

GAUGE 1.430" + .003" - .000" I . D. AND 2" LONG WI LL REST 

ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WI LL NOT DEVI ATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF THE BOTTOM OF THE BASE. 

1256 TUBE DON 
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5FPI4 -A 

AVERAGE GRID—DRIVE CHARACTERISTIC 

Er= 6.3 VOLTS 
ULTOR VOLTS = 4000 - 8000 
GRID NI BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT. 
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5UPI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t /0% . . . . ac or dc volts 
Current  0.6  EIMP 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . . . 8.0 . . 
DJ1 to DJ2   2.5 . . µµf 
DJ3 to DJ4   2.5 . . µµf 
DJ]. to All Other Electrodes  11.0 . . µµf 
DJ2 to All Other Electrodes  8.0 . . . µµf 
DJ, to All Other Electrodes  7.0 . . . ggf 
DJ4 to All Other Electrodes  8.0 . . . pf 

Phosphor (For Curves, see front of this Section) . . . . No.1 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   14-3/4" ± 3/8" 
Greatest Diameter of Bulb  5-1/4" ± 3/32" 
Minimum Useful Screen Diameter   4-1/2" 
Mounting Position  Any 
Base   Small-Shell Duodecal 12-Pin 

Basing Designation for 
Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Cathode 
Pin 4-Anode No.1 
Pin 5-Internal Con. 

Do Not Use 
Pin 6-Deflecting 

Electrode DJ3 
Pin 7-Deflecting 

Electrode DJ4 

DJ I and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ' positive with respect to DJ2, the spot is de— 
flected toward pin 4. With DJ3 positive with respect to 
04, the spot is deflected toward pin I. 

The angle between the trace produced by DJI and 0.12 and 
its intersection with the plane through the tube axis and 
pin 1 does not exceed 100. 

The angle between the trace produced by DJ3 and 0.14 and 

the trace produced by DJ1 and DJ 2 is 90° A 30. 

KEY 

BOTTOM VIEW   12E 
Pin 8-Anode No.2, 

Grid No.2 
Pin 9 -Deflecting 

Electrode DJ2 
Pin 10-Deflecting 

Electrode DJ1 
Pin11-Internal Con. 

Do Not Use 
Pin12-Heater 

DEC. 20, 1946 TUSEDEPAJOADR TENTATIVE DATA 
/UM 0:111.0IATION O AIICA, KAIIKON. t T 



5UPI 
OSCILLOGRAPH TUBE 

Maximum Ratings, Design-Center Values: 
ANODE-No.2 • VOLTAGE   2500 max. volts 
ANODE-No.1 VOLTAGE   1000 max. volts 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value  200 max: volts 
Positive bias value  0 max. volts 
Peak positive value  2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 
AND ANY DEFLECTING ELECTRODE. . . 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any anode-No.2 voltage là121 between 2000 * end atoo volts 
Anode-No.1 Voltage . . . 17% to 32% of Eb2 volts 
Max. Grid-No.1 Voltage 

for Visual Cutoff 4.5% of 4 2 . . . volts 
Anode-No.1 Current for 
Any Operating Condition -15 to +10 . . MiCroamp 

Deflection Factors: 
Dli & W2   28 to 38.5 V dc/in./kv of Eb2 
DJ3 & CU4   23 to 31 v dc/in./kv of Eb2 

Examples of Use of Design Ranges: 
For anode-No.2 voltages of 2. 20go volts 
Anode-No.1 Voltage . . . 170-320 340-640 . . volts 
Max. Grid-No.1 Voltage 

for Visual Cutoff -45 -90 . . volts 
Deflection Factors: 

DJi & W2   28-38.5 56-77 volts dc/in. 
DJ3 & RJ4   23-31 48-62 volts dc! in. 

Maximum Circuit Values: 
Grid -No.1-Circuit Resistance   1.5 max.- megohme 
Resistance in Any Deflecting 

Electrode Circuit° . . 5.0 max. megohms 

• Recommended minimum value 
▪ it is recommended that the deflecting-electrode-circuit resistances 

be approaimately equal. 
• Anode 50.2 and grid 50.2. Which are connected together within tube, 

are referred to herein as anode 50.2. 

DEC. 20, 1946 TUME DEPARTMENT TENTATIVE DATA 
IIIANIO CO»lane« 00 AMERICA, HAMM. 155 MP 



5UPI 

OSCILLOGRAPH TUBE \ eeer'  

TYPICAL CIRCUIT 

o 
HIGH 

.VOLTAGE 
AC 

SUPPLY 

1 
1690V 
DC R2 

12toV 
DC 

C2 

4 

2400V 
DC 

240V 
DC 

R10  R12 R13 

3 

RI4 RI5 16 R17 

R5 
5UPI 

120V R DC 

1 

7 

Re 

Rg Tc3 

GRID MODULATION 
INPUT 

111 RR; 2.5 Memohiss, 0.5 Watt 
83: 6 Megohms, 3 Watts 
Re: 2-megohm Potent it:ureter 
R5; 1 Plegohm, 0.5 Watt 
86; 0.5-Megohm Potentiometer 
87; 0.5-megohm, 0.5 Watt 

mot less than 2000 Ohms per 
volt of positive signal 

69: 5-nagohrm, 0.5 Watt 

is aoriem 
vae 

NEATER 
SUPPLY 

C5 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

92CM -66 I9 

1110-1111. 812-813: Dual Poten-
t 1o:raters, RIO, 811. 612. 813: 

0.5 ilegohm 
RI; R15 866 817: 2,2 iiegems, 

0.5 Watt 
CI: 0.1 ;if, 2500 Volts 
%2: 1 M. 200 Volts 
C3: 0.0001 mf, 2500 Volts 
C4 C5 C6 Cl: 0.1 pf, 600 Volts 

the license extended to the purchaser of tubes appears in 
the License •,ot ice accompanying them. Information contain-
ed herein '5 furnished without assuming any obligations. 

DEC. 2A, 1946 TUBE DEPARTMENT 
raI0 CCIWOOATION 08 ASURICA, MARRISON, 88w Seta 

CE-6819 
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OSCILLOGRA PH TUBE 

SCREEN 
RADIUS 

2 141..MIN. 

SMALL-SHELL 
DUODECAL 

12-PIN BASE 

(NOTE 

ie* 

LC 

14 V 
t 41; 

t OF BULB WILL NOT DEVIATE MORE THAN 2° Ill ANY DIRECTION FROM 

THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

POTE I: THIS BASE MAY BE SUPERSEDED 8Y AN ALTERNATE BASE 

WH ICH WILL FIT THE SAME SOCKET BUT WHICH WILL HAVE A FLARED 

SHELL INDICATED BY THE DASHED LINES AND DIMENSIONED APPROXI-

MATELY AS FOLLOWS: 

A • 1.85• MAX., BA500. C • O.200 BIB.. Dm0.925•. 

92C11-6763 

DEC. 20, 1946 ma DEPARTMENT 
IRMO CORPORATION Of AMERICA AMMON. Mt »WV 

CE-6763 





5UPI 

CHARACTERISTICS 

4.0 

3.5 

3.0 

1.5 

1.0 

0.5 

OC T. 21,1949 

E =63 VOLTS 

-4 ANODE-Niel VOLTS ADJUSTED 
FOR FOCUS 

— GR ID -N 91 VOLTS =0 
1.........TYPICAL FLUORESCENT -

,— SCREEN CURRENT 

(SEE TEXT) 

OP  

1-

1000 15 00 2000 
ANODE-NE 2 VOLTS 

TUBE DEPARTMENT 
O C...11.104 , .001, 101ERISCIN paw MP 

140 

120 

t00-14 

Li 
Ui 

o 

80 0 

2 
Li 

60 2 

sit 

11C 
0 
7 
..1 

40 4. 

20 

2500 

9 2 C M-15 8 11 NI 
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5UP7 

Oscillograph Tube 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

For Extremely Low-Speed Recurrent, or Medium-Speed 
Non-Recurrent Image Displays 

The 5UP7is the same as the 5UPI except for the following items: 

GENERAL 
Phosphor (For curves, see front of this section)  P7 

Fluorescence  White 
Phosphorescence,  Yellowish-Green 
Persistencea,°  Very-Long 

5UP11 

Oscillograph Tube 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

For Photographic Recording and Visual Observations 

The 5UP11 is the same as the 5UPI except for the following items: 

GENERAL 
Phosphor (For curves, see front of this section)   Pll 

Fluorescence   Actinic-Blue 
Phosphorescence,   Actinic-Blue 

Persistencea,°   Medium-Short 

5UP31 

Oscillograph Tube 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

For Low- or Medium-Speed Non-Recurring Image Displays 

The 5UP3I is the same as the 5UP1 except for the following items: 

GENERAL 
Phosphor (For curves see type 7VP3I)   PSI 

Fluorescence  Green 
PhosphorescenEe Green 

Persistence°  Medium-Shore (Approx. 38 ma«) 

4 Persistons. of seeeble brightneee can be e d with am, anode-No.2 
voltage of as low es 1500 volts. 

Time for initial brightness to decay to ION point. 

C Phosphorescence may bao, susefol brightness for Mireni:!rnil. under co"' 

®ell i RADIO CORPORATION OF AMERICA 
Nie Electronic Components and Devices Harrison. N. L 

DATA 
9-65 
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5WPI I 

TRANSCRIBER KINESCOPE 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

Beneral: 

Heater, for Unipotential Cathode: 
Voltage  6 3 
Current  0 6 

ac or dc volts 
amp 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes. 7.5 . . 
Cathode to All Other Electrodes  5 . . 

External Conductive Coating to Anode No.2  i500 Mak. 
100 min. 

Phosphor (For Curve%seefrontofthis Section)  
Fluorescence   
Persistence  

Focusing Method  
Deflection Method  
Deflectior Angle (Approx.)   
Overall Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter 
Raster Size (Approx  )  
Mounting Position  
Cap  
Ease   

Basing Designation 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Anode No.1 
Pin 7-Internal Con.-

Do Not Use 

for BOTTOM 

.... mgf 

mmf 
ANd 
pli 

Blue 
Short 

Electrostatic 
Magnetic 

50° 
11-7/16" t 3/8" 

5" t 1/8" 
4-1/4" 

2-1/2" x 3-3/8" 
Any 

Recessed Small Cavity 
Small-Shell Duodecal 7-Pin 

VIEW   12C 

Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 
Cap -Anode No.2 

Maximum Ratings, Designs-Center Valves: 

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 warm-up period not 
exceeding 15 seconds. . . 

After equipment warm-up period . . . . 
Heater positive with respect to cathode. 

Typical Operation: 

Anode-No.2 Voltage"  

S: See next page. 

27000 max. volts 
6000 max. volts 
350 max. volts 

153 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
125 max. volts 
125 max. volts 

27000 volts 

FEB. 1. 1949 TENTATIVE DATA 1 
TIM DEPARTMENT 

E0010 CORPOIATIOff Of AwefeCa. fflemeed, WEW JIM 



5WPII 

TRANSCRIBER KINESCOPE 

Anode—No.1 Voltage Range for 
Anode—No.2 Current of 20 µamp. . 4200 to 5400 volts 

Grid—No.2 Voltage"  200 volts 
Grid—No.1 Voltage forVisual Cutoff .   —42 to —98 volts 

20 µamp 
25 µamp 

Grid—No.2 Current Range  —15 to +15 man) 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance   1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, andwhentheinherent regu— 
lation of the power supply permits the instantaneous short— 
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capacitor 
should be as follows: 

Anode—No.2 Current   
Max. Anode—No.1 Current 

Grid—No.1—Circuit Resistance 
Grid—No.2—Circuit Resistance 
Anode—No.1—Circuit Resistance 
Anode-No.2—Circuit Resistance 

The resistors used should becaoable of withstanding the volt— 
ages involved. 

180 min. 
390 min. 

6800 min. 
30000 min. 

ohms 
ohms 
ohms 
ohms 

Components: 
Deflecting Yoke  
Hor. Deflection Output Transformer: 

For use with 6AS7-G booster scanningtu be 

and separatehigh-voltage sieply . . 

Foruse with single high-voltage tripler 

supply employing 3 . 
Ver. Deflection Output Transformer . . 

RCA Type No. 201011 

RCA Type No. 2D4T1 

. RCA Type No. 21112 
• RCA Type No. 20412 

Brilliance and definition decrease with decreasing anode voltages, In 
general, anode-N0.2 voltage should not be less than 15000 volts. 

*. Subject variation of ± 401 when grid-No.1 voltage cutoff is desired at 
-70 volts. 

OPERATING NOTES 

Soft x-rays are produced when the 5WPII is operated with an 

anode-No.2 voltage aboveapproximately 20000 volts. These rays 
can constitute a health hazard unless the tube is adequately 

shielded. Relatively simple shielding should prove adequate, 

but the need for this precaution should be considered in equip-

ment design. 

Resolution of better then 700 lines at the center of the re-

produced picture can be produced by the 5WPII. To utilize such 

resolution capability in the horizontal direction with the 

standard scanning rate of 525 lines, it is necessary to use a 

video amplifier having aband-width of at least 10 megacycles. 

FEB. 1, 1949 TENTATIVE DATA 1 
TURC DEPARTMENT 

100 COSFOLFVON OF NeFFICA. WIRISON, FEW MIA 
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5WPI I 

TRANSCRIBER KINESCOPE 

The screen of the 5WP11 has highly actinic blue radiation, and 
Is particularly effective for photography. The presistence of 

the radiation is sufficiently short to prevent "carry over" 

from one frame to the next. The persistence is dependent to 

some extent on the current density in the focused spot, and 

decreases with current density. 

Operation of the 5WPII results in gradual browning or tee face. 

The rate of browning increases markedly with increase in anode— 

No.2 voltage, is proportional to beam current, and is inversely 

proportional to the scanned area. The browning is most notice— 
able during initial operation; thereafter, a gradual increase 

in the amount of browning will be observed during the life of 

the tube. 

OUTLINE DIMENSIONS for the 5WP11 are the same 
as those for the 5WP15 

FEB. 1, 1949 TURE DEPARTMENT TENTATIVE DATA 2 
8A010 COSPOIATION Of MatICA../IIISON. NEW JEW 





5ZPI6 
FLYING-SPOT CATHODE-RAY TUBE 

HIGH RESOLUTION CAPABILITY ALUMINIZED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

lie use as scanner in high-quality flytng-spot vteemrsteal eeneratars 

o 
DATA 

General: . 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 ± 10%  amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  
Cathode to all other electrodes  
External conductive neck coating to ultor  

Faceplate, Flat  
Phosphor (For Curves, see front of this Section)   

Fluorescence--
Visible radiation  

8 Pee 

5 /40f 
1500 max. µµf 
1100 min. µµf 

Clear Glass 
P16 

Aluminized 

Violet 
Invisible radiation  Near Ultraviolet 

Phosphorescence--
Persistence of visible radiation   Very Short 
Persistence of invisible radiation   Very Short 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   400 
Tube Dimensions: 

Overall length   14-3/8" i 3/8" 
Greatest diameter of bulb  5" ± 1/8" 

Minimum Useful Screen Diameter   4-1/4" 
Weight (Approx.)   1-1/2 its 
Operating Position  Any 
Cap  
Socket 
Base  Small-Shell Duodecal 7-Pin IJETEC No.87-51) 

Basing Designation for BOTTOM VIEW  12C 

Recessed Small Cavity (JETEC No.J1-21) 
See Operating Considerations 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.3 
Pin 7-Internal 

Connection--
Do Not Use 

Pin 10-Grid No.2 
Pin 11-Cathode 

Modem Ratings, Design-Center Values: 
ULTOR VOLTAGE  
GRID-No.3 VOLTAGE  
GRID-No.2 VOLTAGE  

Pin 12-Heater 
Cap-Ultor 

(Grid No.4, 
Collector) 

C -External 
Conductive 
Neck Coat-
ing 

27000 max. volts 
7000 max. volts 
350 max. volts 

Indicates a change. 

7-58 
ELECTRON TUBE DIVISION 

IMO COEPORATION OF AMERICA, HARRISON. NEW /MU 

DATA 1 



Z.M.r 

FLYING-SPOT CATHODE-RAY TUBE 

GRID-No.1 VOLTAGE: 
Negative bias value  150 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK NEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds   410 max. volts 

After equipment warm-up period . . .   150 max. volts 
Heater positive with respect to cathode  150 max. volts 

Equipment Design Ranges: 
For any ultor voltage (Ecu) between 20000 and 27000 volts 

Grid-No.3 Voltage for focus 
with ultor current of 
25 pa or less  20.5% to 26.5% of EC4 volts 

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 

- design utilizes fixed 
grid-No.1 voltage  2 to 5 tides Ec i-

Grid-No.1 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid-No.2 voltage  -20% to -50% of Ec2 

Grid-No.2 Current  -15 to +15 

val te-

volts 
ma 

Examples of Use of Design Ranges: 
For ultor voltage of 20000 27000 VOLtS 

Grid-No.3 Voltage for focus 
with ultor current as 
indicated  4100 to 5300 5500 to 7100 volts 

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid-No.1 voltage of 
-70 volts  140 to 350 140 to 350 volts 

Grid-No.1 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid-No.2 voltage of 
200 volts  -40 to -100 -40 to -100 volts 

Ultor Current  25 15 

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 20,000 volts. 

-.Indicates a change. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW *RSVP 

DATA 1 
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 

OPERATING CONSIDERATIONS 

I-Ray Warning. X-ray radiation is produced at the face 
of the 5ZPI6 when it is operated at its normal ultor 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. 

The base pins of the 5ZP16 fit the Duodecal I2-contact 

socket. The socket contacts corresponding to the vacant pin 
positions 1pin positions 5.4,5,0, and 91 should be removed 
in orderto provide the maximum insulation forthehigh-voltage 
pins 6 and 7. The socket should be made of high-grade, arc-

resistant, insulating material and should preferably be de-
signed with baffles. 

Resolution of better than 1000 lines at the center of the 
reproduced picture can be produced by the 5ZPI6 when It Is 

operated with 27,000 volts on the ultor. At lower ultor 
voltages, the resolution capability decreases. To obtain 

high resolution in the horizontal direction, it is neces-

sary to use a video amplifier having a bandwidth of about 
20 megacycles. 

The ultraviolet output of the 5ZPI6 is a linear function 

of the ultor current. For any particular value of ultor 

current, the ultraviolet output is approximately 50 per cent 
higher when the 5ZPI6 is operated with 27,000 volts on the 
ultor than when operated with 20,000 volts. 

Underscanninff over a protracted period should be avoided 

because an underscanned area of the screen will be burned and 
thus give diminished radiation when the raster is again scanned 

to full size and be slightly noticeable in the reproduced 
picture. Furthermore, it is inadvisable to permit a modulated 
stationary pattern to remain more than a few minutes on the 

face of the tube. If it remains fora longer time, the phosphor 
will be burned unevenly over the pattern area. 

Neverallose the beam to remain stationary, even momentarily, 

because the high peak energy in the beam will seriously damage 
the screen. Provision should be made to prevent such a possi-

bility. Provision should also be made in equipment design to 
insure that the ultor voltage will drop as fast as the scanning 

current when the equipment is turned off; or to bias grid No.I 

to beam—current cutoff when the equipment is turned off. 

..wyndicates a change. 

7-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW RIMY 

DATA 2 



37-11"10 

FLYING-SPOT CATHODE-RAY TUBE 

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 

VERTICAL S. HORIZONTAL 
SAWTOOTH GENERATORS 

VERTICAL OUTPUT 
AMPLIFIER 

HORIZONTAL 
OUTPUT 

AMPL FIER 

tVERTICAL HORIZONTAL 
I SCANNING SCANNING 

HIGH 

VOLTAGE 

,ULTOR 

HIGH—VOLTAGE 
POWER 
SUPPLY 

.j1)4t-TYPE 
ECTIVE// 

YOKE TYPE SZPI6 SLIDE LENS 1P21 

MULTIPLIER— 
PHOTOT UBE 

POWER SUPPLY 

'SYNCHRONIZING', MIXED  
SIGNAL BL ANKING s. 

GENERATOR SIGNAL 

VIDEO AMPLIFIER 
WITH 

EQUALIZATION 

CONDENSER LENSES 

BLANKING 
AMPLIFIER 

TO LINE 
AMPLIFIER 

92ES -7597R2 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

7-58 ELECTRON TUBE DIVISION 
*MO COlIFOIATION on AMERICA, HARRISON, NEW AIM 

CE-7597R2 

o 
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5ZPI6 
FLYING-SPOT CATHODE-RAY TUBE 

k8. 

EXTERNAL 
TRANSPARENT 
INSULATING 
COATING 

2.214;01A. — 

k; 

9%7 EXTERNAL 
‘.» CONDUCTIVE 
t-lib NECK 

COATING 
(NOTE 3) 

SEE NOTE 4 

ULTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC NO JI-21 
le  (NOTE 0 

REFERENCE 
LINE 

(NOTE 2) 

L226. 
MAX. 143/8. 

EFFECTIVE 8 
CENTER OF 
DEFLECTION 

'71;1 he 

SMALL -SHELL 
DUCOECAL 
7-PIN BASE 

JETEC N387-51 

92cm-7574R2 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 

POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 

AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE MEPSURED ABOUT 
THE TUBE AXIS ) OF ± I 0° . THE ULTOR TERMINAL IS ON SAME 

SIDE AS VACANT PIN POSITION 3. 

NOTE 2: W I1H 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 ON PLANE CC' OF THE GAUGE 
WITH THE GLASS FUNNEL. 

NOTE 2: EXTERNAL CONDUCT IVE NECK COATING MUST BE GROUNDED. 

NOTE 4: t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECT ION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 

7-58 ELECTRON TUBE DIVISION CE-7574R2 
ItA010 0000tATIOW Of »MICA. HARRISON. NEW JERSEY 
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Deflection Angle (Approx.) 
Overall Length   
Greatest Diameter of Bulb  
Maximum Useful Screen Diameter 
Mounting Position  
Cap  
Base   

Pin 1-No 
Connection 

Pin 2-Heater 
Pin 3-Grid No.2 
Pin 4-No 

Connection 
Pin 5-Grid No.1 

7 BP7-A 
OSCILLOGRA PH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Onipotential Cathode: 
Voltage  6.3 
Current  0.6 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes 

ac or dc vol ts 
  amp 

Grid No.2 to All Other Electrodes  
Cathode to All Other Electrodes  

Phosphor (For Curves, see front of this 
Fluorescence   
Phosphorescence  
Persistence of Phosphorescence   Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 

  53° 
13-1/4" t 3/8" 

7" t 1/8" 
6" 
Any 

Recessed Small Ball 
Long Medium-Shell Octal 8-Pin 

BOTTOM VIEW 

Section) • 

8   5 me 
7 mgf 
5 me 
No.7 
Blue 

Greenish-Yellow 

Pin 6- No 
Connection 

Pin 7-Cathode 
Pin 8- Heater 

CIO -Anode, 
Grid No.3 

Maximum Ratings, Design-Center %Imes: 

ANODE. VOLTAGE   
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative bias value  
Positive bias value°   
Positive peak value  

PEAK GRID-No.1 DRIVE FROM CUTOFF 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to 
Heater positive with respect to 

Typical Operation: 

Anode Voltage'   4000 
Grid-No.2 Voltage  250 
Grid-No.1 Voltage Range° .   -25 to -70 
Focusing-Coil Currentà . .   75 to 102 
Spot Position  0 

$ee next nee. 

8000 max. volts 
700 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

65 max. volts 

cathode. 125 max. volts 
cathode. 125 max. volts 

7000 volts 
250 volts 

-25 to -70 volts 
99 to 135 Ma 

JUNE 15. 1948 TUIEDEPAMMENT TENTATIVE DATA 
moo cOMPORATION Cl AllitiCA. IlINSON,NOV MON 



78P7-A 

OSCILLOGRAPH TUBE 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistanee   1.5 max. megohme 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulationof the power supply permitstheinstantaneous short-
circuit current to exceed 1 ampere, the effective resistance 
in circuitbetweenindicated electrode and the output capacitor 
should be as follows: 

Grid-No.1-Circuit Resistance   "150 min. ohms 
Grid-No.2-Circuit Resistance   820 min. ohms 
Anode-Circuit Resistance   9100 min. ohms 

The resistors used should becapable of withstanding the volt-
ages involved. 

Components: 

RCA Focusing Coil  VICA Type No. 20201 

e Anode and grid eo.y, which are connected together within tube. are re— 
ferred to herein as anode. 

o At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode input power to 6 watts. 

• Brilliance and definition decrease with decreasing anode voltage. tn 
general, the anode voltage should not be less than WO volts. 

o For visual extinction of undeflected focused spot. 

• For 22v2c Focusing Coil en. 106. or equivalent. with center line of air 
gap approximately 2-3/4. from reference line (see Outline Drawing), and 
total ;mod.. currant 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 Ism 

JUNE 15, 1948 TENTATIVE DATA 
TUINUDEMARTINENT 

IMO COMPORATION OP MeIOC& IIMISON, WM MUM 



7MP7 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
(Mineral: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 

Direct Interelectrode Capacitances (APPrOx.): 
Grid No.1 to All Other Electrodes  
Cathode to All Other Electrodes  

Phosphor (For Curves, see front of this st ion) . . . P7 
Fluorescence   
Phosphorescence  

Persistence  
Focusing Method  
Deflection Method  
Deflection Angle (Approx.)   
Overall Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter 
Mounting Position 
Cap  
Base   

alTip 

6 mid 
5 pod 

Blue 
Greenish-Yellow 

Long 
Magnetic 
Magnetic 

500 
12-3/4" ± 3/8" 
7-3/16" ± 1/8" 

6" 

Recessed Small Cavity 
Small-Shell Duodecal 5-Pin 

BOTTOM VIEW 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 

Any 

OETEC No.J1-21) 
(JETEC No.85-57) 

Pin 11-Cathode 
Pin 12-Heater 
Cap -Grid No.3, 

Collector 

Maximum Rating*, Demaigm-Conter Values: 

Ultor• 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 valued   
Positive peak value  

PEAK GRID-No.1 DRIVE FROM CUTOFF   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

• 

8000 max. volts 

700 max. volts 
180 max. volts 

180 max. volts 
0 max. volts 
2 max. volts 

65 max. volts 

125 max. volts 
125 max. volts 

In the fil-types, grid No., which has the altor function, and collector 
are connected together within the tube and are conveniently   
to collectively as fultorf. The .ultor• In a cathode-ray tube Is the 
electrode, or the electrode in combination with one ornore 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. 

At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the utter input power to 6 watts. 

OCTOBER 1,1951 lUIR »MOMENT 
4:0111,0•6110M O NierCA, HAMM. ifif• 

IMITA 



f IlIgl f 

OSCILLOGRA PH TUBE 

Typical Operation: 

Oltor Voltage 4000 7000 volts 
Grid—No.2 Voltage   250 250 volts 
Grid—No.1 Voltage 0 . . .   —27 to —63 —27 to —63 volts 

—> Grid—No.2 Current   —15 to +15 —15 to +15 uamo 
—› Focusing—Coil Current 

(DC Approx.)** . . . 64 t 15% 85 t 15% me 
—› Spot Position   

Maximum Circuit Values: 
Grid—No. 1—Circuit Resistance 1  5 max. megohms 
* Brilliance and definition decrease with decreasing ultor voltage. in 

general, the altor voltage should not be less than t000 volts. 

o For visual extinction of undeflected, focused spot. 

▪ For specimen focusing coil similar to JETEC Focusing Coil No.109 po— 
sitioned with airgap toward faceplate and center lineofair gap 2-3/s° 
from Reference Line (see Outline Drawing) and altor current of 200 
microamperes. 

it roe center of the undeflected unfocused spot will fall within a circle 
having 12—em radius concentric with the center of the tube face. 

—f Indicates a change 

OCTOBER 1,1951 DATA 
TUBE DEPARTMENT 

Lee COIRPORATION 01 ...AMU. HARRISON, NEW Miff 



7M P7 
OSCILLOGRAPH TUBE 

SCREEN 
RADIUS 
3' MIN — 

14; I- FOR 
TUBE SUPPORT 

I--/- 
REFERENCE-7- 

,1.  LINE" 2 (NOTE 2) 

(NOTE 4 

92CM - NOR 3 

31/; 
24 R. 

ert. 

4 

f 

SEAL1DIA 
7 
MAX 

RID N93, COLLECTOR 
RECESSED SMALL 

CAVITY CAP NOTE I ) 
JETEC N9 JI- 21 12 ../4 

_1\  950. MAX 

''EFFECTIVE 
CENTER OF 
DEFLECTION 

iît 1/44; 6 14; 

SMALL-SHELL 
DUOCEC AL 
5-PIN BASE 
(NOTE 3) 

JETEC N9 B5-57 

NOTE I: It THE PLANE THROUGH THE TUBE AXIS AND VACANT 

PIN POSIT ION No.3 MAY VARY FROM THE PLANE THROUGH 

TNE TUBE AXIS AND BULB TERMINAL BY AN ANGULAR 

TOLERANCE (MEASURED ABOUT THE TUBE AXIS/ OF ± 100 . 

BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO-

SITION No.3. 

MOTE 2: REFERENCE LINE I S DETERM I NED BY POSIT ION WHERE 
REFERENCE-LINE GAUGE (JETEC No. 1121 1.500 . 003"-
. 000" I. D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED: IT SHOULD HAVE FLEXIBLE LEADS AND BE 

ALLOWED TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF 

BASE SHELL WILL FALL WITHIN CIRCLE CONCENTR IC WITH 

BULB AXIS AND HAV ING DIAMETER OF I -7/8" . 

NOTE 4: LOCAT ION OF DEFLECT ING YOKE MUST BE WITHIN 

TH IS SPACE. 

OCTOBER 1,1951 TUITE DEPARTMENT 
ENNO COEEWATION OF AMELCA..111SON, NEW *WV 

CE-7438R3 



Ef =6.3 VOLTS 

ULTOR VOLTS 7000 
GRID NM BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

SCANNING AREA: 12 X12 CM 



7NP4 

Projection Kinescopes 
FORCED-AIR COOLED MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 20 FT. x 15 FT. PROJECTED PICTURES 

For Black-and-White Projection Systems in Theater and Closed-
Circuit Television Applications 

ELECTRICAL 

Neater, for Ilnipotential Cathode 
Voltage (AC or DC) 6  6 ± 5% V 
Current  0.62 A 

Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   35° 
Direct Interelectrode Capacitances (Approx.) 

Grid No.1 to all other electrodes  12 pF 
Cathode to all other electrodes  6 pf 

OPTICAL 

Faceplate Spherical, Non-Browning Glass 
Quality Rectangle of Faceplate 
(See Dimensional Outline)   5 x 3-3/4 in 

Refractive Index of Faceplate 1  469 
Projection-Throw Distance for 
20 ft x 15 ft Picture ..... . . . . . . . . 60 feet 

Phosphor  Aluminized PR-Silicate-Sulfide Type 
Luminescence   White 
Persistence  Medium 

) 

MGCHANICAL 

Air Flow to Face   40 cfm 
The specified air flow should be delivered perpendicularly 
from a nozzle having a diameter of about 2 inches onto the 
face of the tube while it is in operation. See REFLECTIVE 
OPTICAL SYSTEM. In a typical system with air filter, the 
total system static pressure is approximately 0.25 inch of 
water. The cooling airmust not contain water, dust, or other 
foreign matter. The air-cooling systemshould beelectrically 
interconnected with the anode power supply to prevent operation 
of the tube without cooling. 

Cooling of the tube by a tangential flow of air across its 
face is not recommended because the temperature gradient 
produced across the face may result in immediate ordelayed 
cracking of the face. 

Operating Position   Any 
Tube Dimensions 

Overall Length   19-1/2 ± 5/8 in 
Greatest Diameter of Bulb 
(Excluding side cap or cable)   7 t 3/16 in 

Cap . . . .   Medium (JEDEC No.CI-5) 
Base. • • • . • Plastic Filled, Small-Shell Diheptal I4-Pin, 

(JEDEC No.BI4-15) 

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

DATA I 
12-66 
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TERMINAL DIAGRAM (Bottom View) 
Pin 1-Heater 
Pin 2-Cathode 
Pin 3-Grid No.1 
Pin 4-Grid No.? 
Pin 5-No Connection NC Pin 6 -Nd Connection 
Pin 7-No Connection G2 
Pin 8 No Connection 
Pin 9-Grid No.3 
Pin 10-No Connection 
Pin 11-No Connection 
Pin 12-No Connection 
Pin 13-Internal Connection--

Do Not Use 
Pin 14 -Heater 

Cap-Anode (Grid No.4, Collector) 

Note: Socket contacts for Pins No.5, 6, 7, 8, 10, 11, 12, and 
13 should bernooved so that maximum insulation is provided for 
Pin No.9. 

CATHODE-DRIVE° SERVICE 

Absolute-Maximum Ratings 

Anode-to-Grid-No.I Voltage'  80000 V 
Grid-No.3-to-Grid-No.I Voltage   20000 V 
Grid-No.2-to-Grid-No.I Voltage   1300 V 
Cathode-to-Grid-No.I Voltage 

Positive bias value  250 V 
Negative bias value  0 V 
Peak negative value  2 V 

Average Anode Currentb   2 mA 
Peak Neater-Cathode Voltage 
Heater negative with r.spnet to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  410 V 

After equipment warm-up period   150 V 
Heater puSitivn with respect to cathode  F50 V 

Equipment Design Ranges 

With any anode-to-grid-No.1 voltage (8,4,1) bete'« 
70000c and 80000 volts and grid-No.2-to-grsa-No.1 vottaat 

(E,20) between 400 and 850 volts 
Grid-No.3-to-Grid-No.1 
Voltage for Focus   286 te 22.1g of V 

Grid-No.2-to-Grid-No.I Voltage 
for Visual Extinction of Focused 
Raster when Circuit Design 
Utilizes FixedCathode-to-Grid-
No.1 Voltage (E4 1)   2.68 to 3.87 times 4 4  V 

plus Eko voltage 
Cathode-to-Grid-No.I VideoDrive 
from Raster Cutoff (Black Level) 
to White-Level Value   Same values as fixedcathode-

to-grid-No.I voltageexcept video 
drive is a negative voltage 

—.Indicates a chants.. 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Munson, N. J. 



7NP4 

Grid-No.3 Current See footnoted 
Grid-No.2 Current  -15 to +15 PA 

Examples of Use of Design Ranges 

For anode-to-grtd-No.I voltage of 75000 V 

Grid-No.3-to-Grid-No.I 
Voltage for Focus   15000to17000 V 

Grid-No.2-to-Grid-No.1 Voltage for 
Visual Extinction of Focused Raster 
when Circuit Design Utilizes Fixed 
Cathode-to-Grid-No.I Voltage (Eko) 
of 125 V  447 to 609 V 

Cathode-to-Grid-No.1 Video Drive from 
Raster Cutoff (Black Level) to White 
Level Value   -125 V 

Maximum Circuit Velue 

Grid No.1 Circuit Resistance   1.5 »gotta* 

GRID-DRIVE° SERVICE 

Absolute-Maximum Ratings 

Anode-to-Cathode Voltage'  80000 V 
Grid-No.3-to-Cathode Voltage   20000 V 
Grid-No.2-to-Cathode Voltage   1050 
Grid-No.1-to-Cathode Voltage 

Negative bias value  260 V 
Positive bias value  0 V 
Peak positive value  2 

Average Anode Currentb   2 mA 
Peak Neater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period not 
exceeding 15 seconds  410 V 

After equipment warm-up period   150 V 
Heater positive with respect to cathode. . 150 V 

Equipment Design Ranges 

With any anode voltage (Eckk) between 70000c and 80000 
volts andgrid-No.2 voltage (Ec2k) between 400 and 600 volts 

Grid-Noa Voltage for Focus. . . . 20% to 22.6% of ctek V 
Grid-No.2 Voltage for Visual 
Extinction of Focused Raster 
when Circuit Design Utilizes 
Fixed Grid-No.I Voltage (Ecik ). • 2.58 t03.87 times Ecik V 

Grid-No.I Video Drive from 
Raster Cutoff (Black Level) to 
White-Level Value  Same value as fixed grid-No.1 

voltage except video drive is 
a positive voltage 

Arid-No.3 Current See footnoted-8-
Orld-No.2 Current  -15 to+I5 pA 

«Indicates • chmIge. 

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

DATA 2 
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Examples of Use of Design Ranges 

Por anode voltage 75000 

Grid-No.3 Voltage for Focus  15000 to 17000 V 
Grid-No.2 Voltage for Visual 
Extinction of Focused Raster when 
Circuit Design Utilizes Fixed 

Grid-No.1 Voltage (Eclk) of 
-155 V  «toes, v 

Cathode-to-Grid-No.1 Video Drive from 
Raster Cutoff (Black Level) to White-
Level Value   155 V 

Maximum Circuit Wee 

Grid-No.1 Circuit Resistance   1.5 meehms 

4  Cathode drIvel. the op Prlittlestmetàei the vIdeo V&LICa 

the cathode potential. 
The productofanode-to-grid-No.1 voltage, or anode-to-cathode voltage, 
and average anode current should be limited to 160 watts. 

C Brilliance and definition decree. with decreasing anode-to-grid-No.1 
voltageoranode-to-eathode voltage. In generel,ehe anode-to-grid-No.1 
voltege or the anode-to-cathode voltege should not be le. than 70000 
volt.. 

d Grid-No.3 carrent will be approximately 10% to 5%, or lens, of anode 
current 11  agrid-No.3 leekagecurrentofup to 15 µA my be preeent. 

— 1-e*id drive is114_ApAretLes nanditina in whisk the video signal varies _ _ _ _ the grid-No.1 potential. 

GENERAL CONSIDERATIONS 

The highvoltages atwhich thin type is operated may be very 
dangerous. Great care should betaken in the design of apparatus 
to prevent the operator from coming in contact with the high 
voltages. Precautions include the enclosing of high-potential 
terminals and the use of interlocking switches to break the 
primary circuit of the power supply when access to the equip-
ment is required. 

In theuse of this tube, it should always be remembered 
that high voltages meyepp.ar at normally low potential points 
in the circuit because of capacitor breakdown orincorrect 
circuit connections, and that the tube surface maintains a 
Static charge for some time after the power has been turned 
off. Therefore, before any part of the circuit or the tube 
is touched, the power-supply switch should be turned off, 
both terminals of high-voltage capacitors should be grounded, 
end the terminals of the high-voltage power supply should be 
grounded. After these steps have been taken and before touching 
the tube, discharge the anode terminal, the surface of the 
faceplate, and the coated surface of the cone by use of aauita-
ble wand which iaconnected to ground. It is to be noted that 
the entire surface of the cone and of the faceplate will not 
be discharged by touching the wand to a single point on either 
surface, because the surfaces havehigh resistance. Therefore, 
to discharge each surface, it will be necessary to sweep over 
the entire surface with the wand. 

The fluorescent screen, utilizing phosphor No.4 of the 
silicate-sulfide type, in aluminized. The white fluorescence 
of the screen base color temperature of approximately 6300° K. 

, - 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. I. 
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The spectral energy emission characteristic is shown in 
Spectral-Energy Emission Characteristic of Phosphor No.4. 
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. 

Darkening of face occurs during normal operation of the 
tubes with resulting decrease in the light transmitted by 
thft face. The rate of darkening increases rapidly with 

increase inanode voltage, isproportional to the beam current, 
and is inversely proportional to the scanned area. The 
darkening develops rapidly during initial operation; there-
after, a gradual increase in the amount of darkening will be 
observed during the life of the tube. 

The anode connection is made to the medium cap on the side 
of the bulb. The anode connector should have aball-type corona 
shield with a diameter of about 1-1/2 inches in order to 
prevent corona. 

OPERATING HINTS 

1. Never apply power input to the screen suddenly because 

immediate or delayed cracking of the face may result. Always 
increase or decrease the anode current gradually. 

2. Never exceed the rated maximum anode current of 2 milli-
amperes. 

3. Never overseen the screen because the beam will strike the 
neck and liberate occluded gas which may cause internal 
arcing. 

4. Never fail to operate this tube in its equipment at 
intervals of about 2montha to keep the tube in condition. 

For X—radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATWODE-RAY TUBES 

at front of this section 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 9-67 
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SCHEMATIC DIAGRAM OF CIRCUIT SHOWING PROTECTIVE ELEMENTS 
EMPLOYED TO PREVENT TUBE DAMAGE 

TYPE 7NP4, 
7WP4 OR 
4486 

TO GRID-No. I 
SUPPLY 

TO CATHODE 
SUPPLY 

AC SUPPLY 

92LS-1223R2 

0.5MII. 
80 KV 

al MA TO GRID-NO. 3 (FOCUS 
40 KV ELECTRODE) SUPPLY 

(LOW IMPEDANCE RELA-
TIVE TO THE 01M ft 

HERMETICALLY RESISTOR) 
SEALED 20KV APPROX.,+ 20 KV 
SPARK GAP 

TO GRID-NO. 2 SUPPLY 
(LOW IMPEDANCE RELA-
TIVE TO THE 0.01 MIL 

ImF 0.01 RESISTOR), 4- 600 V 
IKV MA 

I KV 

TO ANODE SUPPLY, 
+75 KV 

mr 
TO LOW IMPEDANCE SOURCE EQUAL 
TO AVERAGE VOLTAGE APPLIED TO 
CATHODE. 

SCHEMATIC DIAGRAM SHOWING PRINCIPLES OF CATHODE DRIVE AS 
WELL AS METHOD FOR AUTOMATICALLY PROTECTING THE TUBE 

AGAINST OVERDRIVE AND SCANNING FAILURE 

VIDEO 
OUTPUT 
TUBE 

ALSO SUPPLY FOR 
SCANNING CIRCUITS 

ELECTRONIC 
SWITCH 

TYPE 7NP4,7WP4, 
OR 4486 

+ 659 V. 

92C5 -7517R3 

DATA 3 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



7NP4 

DIMENSIONAL OUTLINE 

7 *416 
DIA. 

9516 

OuALITY 
RECTANGLE 
(NOTE I) 

ANODE 
15.315 MEDIUM CAP 

I.R. JEDEC NCI-5 
(NOTE 2 ) (NOTE 4) 

REFERENCE 
LINE 

(NOTE 5) 5 

4 

(NOTE 8) 

EXTERNAL 
CONDUCTIVE 

2 
COATING 
(NOTE 6 ) 

DIMENSIONS IN IIICUES 

EXTERNAL 
TRANSPARENT 
INSULATING 
COATING 

I9'/2 t% 

BASE 
JED EC GROUP 5, 

N 814-45 (NOTE 7) 

92CM-7476R2 

See Note. on next page. 

CI) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Note I: When viewed from the face of the tube, the minor axis 
of the 5 x 3-3/4 inch quality rectangle is located 45' 1 10° 
in a counter-clockwise direction from a plane through the 
anode terminal and the tube axis. 

Note 2: Inside surface of faceplate within the quality rec-
tangle may vary t 0.006" from the spherical surface having a 
15.315 inch radius. 

Note 3: Inside surface of faceplate within the quality rec-
tangle may vary t 0.006 inch fromthe spherical surface having 
a 20.3 inch radius (Type 7WP4 only). 

Note 4: The plane through Base Pin No.9 and the tube axis may 
vary from the plane through the anode terminal and the tube 
axis by an angular tolerance (measured about the tube axis) 
of t 10°. The anode terminal is on same side as Pin No.9. 

Mote 5: Reference line is determined by poeition where gauge 
2.100 t 0.001 inch I.D. and 3 inches long will rest on bulb 
cone. 

Note 6: External conductive coating muat be grounded. 

Note 7: Socket for this base should not be rigidly mounted, 
it should have flexible leads and be allowed to move freely. 
Socket contacts forPins 5, 6, 7, 8, 10, 11, 12, and 13 should 
be removed in order toprovide maximum insulation for Pin No.9. 

Note ii: Effective deflecting fiéld miter bé within this- *pies. 

REFLECTIVE OPTICAL SYSTEM 

Arrangement of Typical Optical System and Air-Cooling System 
for Theater-Television Projector Using Reflective Optical 

Principles and 7NP7 
CORRECTING LENS 
& X—RAY SHIELD 

Di 

"DIA. FACEPLATE OF 
r7 PROJECTION 

—1 KINESCOPE 
BLOWER 

W I—  —7"0IA. 

\f........., 
2 u 
„ --------

92CS-7518R2 , 

D1 
03 

D3 

SPHERICAL 
MIRROR 

EFLECTING 
YOKE 

04 

03 —31 

DIMENSIONS 

26 inch Diameter 
30 inch Radius 
30 inches 

(APPROX.) 

D4 

Ds 
D, 

VIEWING 
SCREEN 
20' X IS' 

Db 

15 inches 
21.5 inches 
60 feet 

Cl 

DATA 4 RADIO CORPORATION OF AMERICA 
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of Phosphor No.6 
SILICATE-SULF IDE TYPE 

I.C.7. COORDINATES 

0..317 

II - 

7NP4 

Spectral-Energy Emission Characteristic 

COLOR 
_ 

6300. K 

), 100  

80 

o 

w 60 

O 

cr 

40 

20 

II  or s 

Y 

0.331 

•  rà 

—1, 

_ - 
31•4110 

JC.V se-ova ; 
re. i".11XmA 

—   

4000 5000 6000 
WAVELENGTH—ANGSTROMS 

-  ll 

- 1-

7000 

92CPA- 745881 

0 RADIO CCMPORAT ION OF AMERICA 
Electronic Components and Devices Harrison. N. / 



f> 



o ANODE CURRENT - ICHCAMPE RES 
6 
» 

' 

MIIIIIIIMIMIUMELMÉCUM11111111 
-11f1111111111311» 

•uuuuu 
11111111 

011111111111123 1  1_ mum 
.9, 1111 II le 

  v Lrs ocaumi am= 
110410 Alilli110111111« . • 

-ilturmmeireipmuunianume 
IllI!*HIIILLIJ IIllffii .1 IIIIS._J II iflP  



7NP4 

Typical Drive Characteristics 
CATHODE—DRIVE SERVICE 

104 

8 

2 

e— 

I2 2 

5 

ttio2 
O 

10 

ANODE-TO-GRID- NO.1 VOLTAGE • 80.000 VOLTS 
GRID- NO.3- TO-GRID- NO.1 VOLTAGE ADJUSTED   
FOR FOCUS AT 1.5 MILLIAMPERES ANODE 
CURRENT. 

GRID-NO.2 -TO-GRID-NO.1 VOLTAGE ADJUSTED 
FOR SPOT CUTOFF AT INDICATED CATHODE-
TO-GRID-NO. I VOLTAGE. 

•• ZERO-BIAS POINT 

4 4 2 
10 102 

V10E0 SIGNAL FROM SPOT CUTOFF- VOLTS 

4 6 le 

110.110-111113 
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7 T P4 
MONITOR KINESCOPE 

METAL—BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

GAYA 

General: 

Heater, for Uhipotential Cathode: 
Voltage  6 3  ae or dc volts 
Current  0 6  arnP 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes . . .   6 mid 
Cathode to All Other Electrodes   5 mmf 

Faceplate   Clear Glass 
Phosphor, Metal-Backed° . . . .   P4—Sulfide Type 

Fluorescence and Phosphorescence  White 
Persistence of Phosphorescence  Short 

Fo'cusing Method   Electrostatic 
Deflection Method   Magnetic 
Deflection Angle (Approx  )  50° 
Overall Length  13-1/8" t 3/8" 
Greatest Diameter of Bulb   7-3/16" t 1/8" 
Minumum Useful Screen Diameter  6" 
Picture Size (Within minimum-uSetui—screen area) . 5-3/8" x 4" 
Cap   Recessed Small Cavity (JETEC No. J1-21) 
Base  Small-Shell Duodecal 6-Pin (JETEC No. 86-63) 

BOTTOM VIEW 

Pin 1 - Neater 

Pin 2 - Grid No.1 

Pin 6 - Grid No.3 

Pin 10 - Grid No.2 

Pin 11 - Cathode 

Pie 12 - Neater 

Cap - Grid No.4, 
Collector 

(Ultor) 

Maximum Ratings, Nisi/a—Center YOLU44: 

ULTOR° VOLTAGE  12000 max. volts 
GRID-No.3 VOLTAGE   2000 max. volts 
GRID-No.2 VOLTAGE   410 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

For curves, see front of this Section. 

In theTTer, grid no.; which has the altar function, and collector are 
connected together within the tube and are conveniently referred to 
collectively as .ultor.. The .ultor. In a cathode—ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the tube to It, to which is applied the 
highest dc voltage for accelerating the electrons in the beau prior 
to its deflection. 

FEB. 1, 1992 11MIEDIEPARTAIENT TENTATIVE DATA 
iFINO CORPORATION OF NAIRICA. HARRISON, MVP MORT 



7 TP4 
MONITOR KINESCOPE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds 410 max. volt 

After equipment warm-up period. . . 180 max. volt 
Heater positive with respect to cathode. 180 max. volt 

Equipment Design Ranges: 

For any uttor voltage (E.) between t0000* 
and grtd-No.a voltage (F02) between 150 

Grill-Nr..3 Yoltlge t.tr ocus with 
Ultor Lurrent of 10U . . 11.6% 15.8% of F volts 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot  11% to 25.7% ofEc, volts 

Grid-No.3 Current .'  See Curves 
Grid-No.2 Current. . ..... -15 to +15 µamo 
Field Strength of Adjustable 

Certering Magnet  0 to 8 gausses 

Examples of Use of Design Ranges: 
For ultor voltage of 10000 volts 
and grld-tio.2 voltage of 200 volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 vamp . . 1160 to 1580 volts 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Tocur,ed Spot   -22 to -52 volts 

and 12000 Volts 

and 410 volts 

Maximum Circuit Values: 

Gril-No. 1-Circuit Resistance  1.5 max. megohms 

Brilliance and definition decrease with decreasing alto, vultoge. 
general, the ultor voltage should not be less than 10000 volts. 

.Grid—mo.3 Current increases as the ultor voltage is decreased. 

FEB. 1, 1952 
1118EURARTMENT 

VINO COM:W.ON Of .E.1CA, KAMSON. NeW WW1, 
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7TP4 

MONITOR KINESCOPE 

I , 
I , 

51%; 

MAX. 

REFERENCE 
LINE 

(NOTE 2) 

92CM - 7691 

71$6"tke" 

6' MIN. USEFUL 
SCREEN DIA. 

I" FOR 
TUBE SUPPORT 

/ 233; 

4 

at» 

SEAL 

7 546" 
MAX._ 

GRID N24, COLLECTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC N2 JI -21 
(NOTE I) 

13 lee" 

à 4i" 
Ileti4; 

SMALL-SHELL 
DUODFCAL 
G -PIN BASE 

JETEC N2 B6-63 
(NOTE 3) 

MOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 

VARY FROMTHE PLANE THROUGH THE TUBE AXIS AND BULB TERMI-
NAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS 

OF i 10 0. BULB TERMINAL IS ON SAME SIDE AS PIN No.6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

REFERENCE-LINE GAUGE IJETEC No. 1121 1.500" + 0.003" 

- 0.000" I.D. AND 2" LONG WILL REST ON BULB CONE. 

MOTE 3: SOCKET FOR THIS 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 BULB AXIS AND HAVING DIA-

METER OF 1-7/8". 

FEB. 1. 1952 TUGS DEPARTMENT 
Mel COOWIOl OMIMI, 'WIMP& NEW AM 

CE-7691 



- E 63 VOLTS 

ULTOR (GRID-N2 4 AND 
COLLECTOR) VOLTS = 10000 

- - GRID-N2 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

- GRID N2 I BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

, 
- - RASTER SIZE = S./8 X 4 



E f 6.3 VOLTS 
ULTOR (GRID-N4 4 AND 

COLLECTOR) VOLTS = 10 000 
GRID-N4 3 VOLTS ADJUSTED TO GIVE FOCUS 

AT AVERAGE RASTER BRIGHTNESS "-
GRID NIL I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 

1:111;' 





7VPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

Oeneral: 

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   6 . 
DJ1 to DJ2   3 • • Fie 
DJ3 to DJ4   2 . . µµf 
DJ' to All Other Electrodes   9 . . µµf 
OJ2 to All Other Electrodes   G . . µµf 
DJ3 to All Other Electrodes   7 • . 
DJ4 to All Other Electrodes   7 . µµf 

Faceplate   Clear Glass 
Phosphor (For Curves, see front of this Section) . . . P1 
Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence   Medium 

Focusing Method   Electrostatic 
Electrostatic 
14-1/2" t3/8" 
  7".t 1/8" 

Minimum Useful Screen Diameter   6" 
Mounting Position   Any 
Bulb   . . . J56H 
Base . . . . Médium-Shell Oiheptal 12-Pin (JETEC No.B12-37) 

BOTTOM VIEW 
Pin 1-Heater Pin 9-U1 tore 

Deflection Method   
Overall Length   
Greatest Diameter of Bulb 

Pin 2-Cathode 
Pin 3-Grid No.1 
Pin 4-No 

Connection 
Pin 5-Grid No.3 
Pin 7-Deflecting 

Electrode 
0J3 

Pin 8-Deflecting 
Electrode 
DJ4 

(Grid No.2, 
Grid No.4. 
Collector) 

Pin 10-Deflecting 
Elect. 0.12 

Pin 11-Deflecting 
Elect. DJ1 

Pin 12-Internal 
Connection-
Do Not Use 

Pin 14 -Heater 

W I and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ' Positive with respect to DJ2. the spot is de-
flected toward pin 5. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and 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 
DJ - DJ2 trace and DJ3-DJ4 trace is 900 43°. 

•: See next page. 

NOV. 1, 1952 TUOEMPARTINIENT TENTATIVE DATA 1 I10 00MMA,' ON Of AME1KA. MAMMON. PM Min 



7VPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design-Center Velvet: 

ULTOR VOLTAGE   4000 max. volts 
GRID-No.3 VOLTAGE   2000 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   200 max. volts 
Positive bias value'   0 max. volts 
Positive peak value   2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR ANO 
ANY DEFLECTING ELECTRODE   750 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 125 max. volts 
Heater positive with respect to cathode . 125 max. volts 

Equipment Design Ranges: 

For any altos voltage (By, bitumen l000d and g000 volts 
volts Grid-No.3 Voltage for Focus 27% to 40% of Eu 

Maximum Grid-No.1 Voltage 
for Visual Extinction of 
Undeflected Focused Spot 2.8% of Eu 

Grid-No.3 Current . . . . -15 to +10 
Deflection Factors: 

volts 
oamp 

31 to 41 v dc/in./kv of Eu 
25 to 34 v dc/in./kv of Eu 

Spot Position   dd 

Examples of Use of Design Ranges: 

For altos voltage of 1500 9000 volts 

Grid-No.3 Voltage 
for Focus 400 to 600 800 to 1200 volts 

Maximum Grid-No.1 Volt-
age for Visual Extinc-
tion of Undeflected 
Focused Spot   -42 -84 volts 

Deflection Factors: 
DJ 1 EU2   47 to 62 93 to 123 volts dc/in. 
DJ3 & DJ4 . . . . ,   36 to 51 75 to 102 voltsdcJin. 

Neale» Circuit Values: 

Grid No.1-Circuit Resistance 1  5 max. megohms 
Resistance in Any Deflecting-

Electrode Circuit° 5.0 max. megohms 

ail & DJ2 
DJ3 6 DJ4 

• 
in the 'vet. grid 10.4 which has the citer function, grid so.A,ard col— 
lector are connected together within the tube and are conveniently re— 
ferred to collectively as .ultor.. The .ultor° in a cathode—ray tube 
is the electrode, or the electrode In combination with one or more 
additional electrodes connected within the tube to it. to which is 
applied the highest dc voltage for accelerating the electrons in the 
beam prior to Its deflection. 

At or near this rating the effective resistance of the Otter supply 
shOuld be adequate to limit the utter input power to é watts. 

4.010: See next peso. 

NOV. 1, 1952 TENTATIVE DATA 1 
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7VPI 

OSCILLOGRAPH TUBE 4/5  

le Brilliance and definition decrease with decreasing ultor voltage. A 
value as low as 1000 volts is recommended only for low-velocity deflec-
tion and low ambient-light levels. 

eg with altar voltage of 1500 volts, the center of the undeflected focused 
spot will fall within a circle having a 10-wan radius concentric with 
the center of the tube face. 

° it is recommended that the deflect ing-electrcde-circult resistances be 
approximately equal. 

The 7VPI can be used as a direct reblaceneent 

for the 7Jh in all equifrent where the high-voltage 

sebly does saut provide 1110re than 4000 volts. 

SCREEN 
RADIUS 

3" MIN.-

3R. 

9 /8' 

MAX. 

MEDIUM-SHELL 
DIHEPTAL 

I2-PIN BASE 
JETEC NO 812-31 

92CM-6667RI 

± 34; 

it_ OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY DIREC-

TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

NOV. 1, 1952 TUUDEPARTMEMT TENTATIVE DATA 2 
1,11110 COO.011ATION OF »AFRICA. 00111505, MEW JERSÉV 
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7NP4 

Typical Drive Characteristics 
CATHODE—DRIVE SERVICE 

4 

2 

lie 

ge 
Œ 6 
1.1 

i 4 

4 

e 

ANODE-TO-GRID-NO.1 VOLTAGE-80.000 VOLTS   

GRID- NO3- TO-GRID- NO.1 VOLTAGE ADJUSTED  FOR FOCUS AT 1.5 MILLIAMPERES ANODE 

CURRENT. 
GRID-N0.2-TO-GRID-N0.1 VOLTAGE ADJUSTED if 
FOR SPOT CUTOFF AT INDICATED CATHODE-
TO -GR I D-NO. I VOLTAGE. 

•• ZERO- BIAS POINT 

INC 

VIM 

a 

MBI 
11111111 

IOU 

4 68 10  2 4 6 6 108 2 

VIDEO SIGNAL FROM SPOT CUTOFF- VOLTS 

4 6 8103 

!ELM-1543 

1 
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7 T P4 
MONITOR KINESCOPE 

METAL—BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

9ATA 

General: 

Heater, for Uhlpotential Cathode: 
Voltage  6 3  ac or dc volts 
Current  0 6  amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes . . .   6 pea 
Cathode to All Other Electrodes   5 milf 

Faceplate   Clear Glass 
Phosphor, Metal-Backed°   P4--Sulfide Type 

Fluorescence and Phosphorescence  White 
Persistence of Phosphorescence  Short 

Focusing Method   Electrostatic 
Deflection Method   Magnetic 
Deflection Angle (Approx  )  500 
Overall Length  13-1/8" t 3/8" 
Greatest Diameter of Bulb   7-3/16" t 1/8" 
Minomum Useful Screen Diameter  6" 
Picture Size (Within minimum-useful-screen area/ . 5-3/8" x 4° 
Cap   Recessed Small Cavity (JETEC No. J1-21) 
Base  Small-Shell Duodecal 6-Pin (JETEC No. 86-63) 

BOTTOM VIEW 

Pin 1 - Heater 

Pin 2 - Grid No.1 

Pin 6 - Grid No.3 

Pin 10 - Grid No.2 

Pin 11 - Cathode 

Pin 12 - Heater 

Cap - Grid No.4, 
Collector 

(Ultor) 

Maximum Ratings, Destine-Cater Fate's: 
LITOR. VOLTAGE  12000 max. volts 
GRID-No.3 VOLTAGE   2000 max. volts 
GRID-No.2 VOLTAGE   410 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias value   0 net. volts 
Positive peak value   2 max. volt" 

For curves. see front of this Section. 

In the TTPa, 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, 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 orior 
to its deflection. 

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 
8.010 CONTOtATION on MURK& NAIMICOI. »In 



7 T P4 
MONITOR KINESCOPE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds 410 max. volts 

After equipment warm-up period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Eu) between t000e and 12000 volts 
and grid-No.2 voltage (E02) between 150 and eto volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 µamp. . . 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot  11% to 25.7% of Ec, volts 

Grid-No.3 Current*"  See Curves 
Grid-No.2 Current  -15 to +15 µamp 
Field Strength of Adjustable 

Centering Magnet  

Examples of Use of Design Ranges: 

For ultor voltage of 10000 volts 
and grtd-No.2 voltage of 200 V0112 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 µamp . . 1160 to 1580 volts 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot   -22 to -52 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 10000 volts. 

••  Grid—No.3 Current increases as the ultor voltage Is decreased. 

11.6% to 15.8% of E, volts 

0 to 8 gausses 

FEB. 1, 1952 TENTATIVE DATA 
TUBE DEPARTMENT 

RAM COUPCMATION Of AMERICA, HARRISON, MEW AMY 



7TP4 

MONITOR KINESCOPE 

7 1%6** 

6" MIN. USEFUL 
SCREEN MA. 

REFERENCE 
UNE 

(NOTE 2) 

741e-

41: 

92G61- 7691 

FOR 
TUBE SuPPORT 

4 

kl* 

SEAL 
MA. 

MA X. 

GRID N24. COLLECTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC N9 JI- 21 
(NOTE 

14.tk,; 

SMALL - SHELL 
DUODECAL 
6 - PIN BASE 

JETEC NS B6 - 63 
(NOTE 3) 

13 ke' 

* 4.; 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMI-

NAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS 

OF ± 00. BULB TERMINAL IS ON SAME SIDE AS PIN No.6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

REFERENCE-LINE GAUGE I JETEC No.1121 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 R IG IDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WI LL FALL 

WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA- ; 

METER OF 1-7/8.. 

F68. 1. 1952 TUBE DEPARTMENT 
aab 12221011ATION or 44.122, HAmosom. NEW 55555 

CE-7691 
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7VP31 

PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P31 
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7WP4 

Projection Kinescope 
FORCED-AIR COOLED MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 20 FT. x 15 FT. PROJECTED PICTURES 

For Black-and-White Projection Systems Ln Theater and 

Closed-Circuit Television Applications 

The 7WP4 is the sauces the7NP4 except for the following items: 

OPTICAL 

Projection-Throw Distance for 20 ft x 15 ft Picture. . .80 ft 

MECHANICAL 

Overall Length   19-7/16 ± 5/8 in 

DIMENSIONAL OUTLINE 

45° t 113° 

20.3 
LR. 

(NOTE 3) 

LINE (NOTE 8) 
REFERENCE 

(MOTE 5) 5./4 E— 

t% 

EXTERNAL 
CONDUCTIVE 

2 
COATING 
(NOTE b) 

DIMENSIONS IN INCHES 

QUALITY 
RECTANGLE 
(NOTE I) 

r_4„, MAX. 

11540 14 

ANODE 
MEDIUM CAP 

JEDEC NoCI-5 
(NOTE 4) 

EXTERNAL 
TRANSPARENT 
NSULATMG 
COATING 

*1/26 DIN 

BASE 
JEDEC GROUP 5, 

No.B14-45 (NOTE 7) 

92C14-7731R2 

See noten on 
other side. 

Ci) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Note When viewed from the face of the tube, the minor 
axis of the 5 inch x 3-3/4 inch quality rectangle is located 
45° t 10° in a counter-clockwise direction from a plane 
through the anode terminal and the tube axis. 

Note 2: Inside surface of faceplate within the quality rec-
tangle may vary t0.006 inch from the spherical surface having 
a 15.315 inch radius (Type 7NP4 only). 

Note 3: Inside surface of faceplate within the quality rec-
tangle may vary t 0.006 inch from the spherical surface having 
a 20.3 inch radius. 

Note 4: The plane through base Pin No.9 and the tube axis 
may vary from the plane through the anode terminal and the 
tube axis by an angular tolerance (measured about the tube 
axis) of t 70°. The anode terminal is on same side as Pin 
No.9. 

Note 5: Reference line is determined by position where gauge 
2.100 inch t 0.001 inch I.D. and 3inch long will rest on bulb 
cone. 

Note 6: External conductive coating must be grounded. 

Note 7: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Socket contacts for Pins 5, 6, 7, 8, 10, 11, 12, and13 should 
be removed in order toprovide maximum insulation for Pin No.9. 
Note 8: Effective deflecting field must be within this space. 

REFLECTIVE OPTICAL SYSTEM 

Arrangement of Typical Optical System and Air-Cooling System 
for Theater-Television Projector UsingReflective Optical 

Principles and 7NPa 

1 
SPHERICAL 
MIRROR 

CORRECTING LENS 
2. X-RAY SHIELD 

FACEPLATE OF _I7 MA. PROJECTION 
KINESCOPE 

BLOWER  

92C5-7510122 03 

LECTING 
YOKE 

04, 

D 5 
WORKING 

DIA. 

DIMENSIONS (APPROX.) 

DI 27 inch Diameter 
lh 40 inch Radius 
133 40 inches 

VIEWINGA 
SCREEN 
20' X 15' 

06 

D4 20 inches 
D5 24.5 inches 
D6 80 feet 

) 

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



8DP4 
PICTURE TUBE 

SMALL, COMPACT, RECTANGULAR GLASS TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Untpotential Cathode: 
Voltage  6.3 
Current  0.6 ± 10%   

Capacitance between External Conduc-
tive Coating and Ultor   

Faceplate, Spherical   

5350 max. 
1.250 min. 

Filterglass 
Phosphor (For curves, see front of.this Section) . P4—Sulfide Type 
Deflection Angles (Approx.): 

Diagonal   
Horizontal   
Vertical   

Electron Gun   Ion-Trap Type Requiring External 
Single-Field Magnet 

Tube Dimensions: 
Overall length   10-7/16" ± 5/16" 
Greatest width   7-7/8" + 1/16" - 1/32" 
Greatest height  6-1/16" + 1/16" - 1/32" 
Diagonal   8-7/16" + 1/16" - 1/32" 
Neck length  6-1/2" ± 3/16" 
Radius of curvature of faceplate 

(External surface)   27" 
Screen Dimensions (Minimum): 
Greatest width   7-3/16" 
Greatest height  5-3/8" 
Diagonal   7-13/16" 
Projected area  35  5 sq. in. 

Operating Position  Any 
Cap ..... . . . . . Recessed Small Cavity (JETEC No.J1-21) 
Base . .Dwarf-Shell Duodecal 6-Pin (JETEC Group 4, No.86-158) 
Basing Designation for BOTTOM VIEW   12AB 

ac or dc volts 
amp 

me 
!Le 

90° 

85° 
68° 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Maximum Ratings, Design-Center Values: 
ULTOR VOLTAGE  
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   
Negative value 

GRID-N0.2 VOLTAGE 

Cap-Ultor 
(Grid No.3, 
Grid No.5. 
Collector) 

C - External 
Conductive 
Coating 

8000 max. volts 

500 max. volts 
500 max. volts 
300 max. volts 

.4-Indicates a change. 
9-58 ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW PERM 

DATA 



8DP4 
PICTURE TUBE 

GRID-Nod VOLTAGE: 
Negative-peak value  130 max. volts 
Negative-bias value  100 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. IN max. volts 
Heater positive with respect to cathode. 180 max. volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 Max. megohms 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW MUM 



8HP4 

Monitor Kinescope 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 

Direct lnterelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.1 to all other electrodes  9 pf 
External conductive coating to anode . .   1M  nel: pf 

pf 

Heater Current at 6.3 volts  600 t 60 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor (For Curves, see front of this Section) . .P4—Sulfide Type, 

Aluminized 
Faceplate Filterglass 

Light transmission (Approx.)   80% 

Mechanical: 
Weight (Approx.)  2  5 lbs 
Overall Length   9.94" t .31" 
Neck Length  6.00" ± .19" 
Projected Area of Screen   36 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J67-112A 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, B6-63) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6-Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap-Anode (Grid No.3, 
Grid No.5, Screen, 
Collector) 

C -External Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8HP4 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

Anode Voltage  14000 max. 
Grid-No.4 (Focusing) Voltage: 

Positive value   1100 max. 
Negative value   550. max. 

Grid-No.2 Voltage  550 max. 
Grid-No.1 Voltage: 

Negative peak value  220 max. 
Negative bias value  155 max. 
Positive bias value  0 max. 
Positive peak value  2 max. 

Heater Voltage   16.9 max. 
1.5.7 min. 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode   180 max. volts 
Heater positive with 

respect to cathode   180 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

Anode Voltage  11000 volts 
Grid-No.4 Voltage  0 to300 volts 
Grid-No.2 Voltage  300 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster   

volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance 1  5 nex. megohna 

-28 to -72 volts 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section. 

( 

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



8NP4 
Monitor Kinescope 

NO ION-TRAP MAGNET REQUIRED 

o 

C) 

u 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 Of 
Grid No.1 to all other electrodes  6 Pf 

Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warm-up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion -Trap Magnet 

Optical: 

Phosphor (For curves, see front of this section). .P4--Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmissionat center (Approx  )  80% 

Mechanical: 

Weight (Approx.)   2-1/2 lbs 
Overall Length 9  75" ±.19" 
Neck Length 5  81" ±.12" 
Projected Area of Screen   36 sq.in. 
External Conductive Coating  None 
For Additional Information on Dimensions: 
See Bulb J67-112A sheets at front of this Section. 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base . . .Small-Shell Duodecal 6-Pin (JEDEC Group 4,No.B6-631 

Basing Designation for BOTTOM VIEW   12M 
04 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Ga 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

Maximum and Minima Ratings, Desten-Kaxtmum Values: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Anode Voltage   22000 max. 
Grid-No.4 Voltage: 

Positive value  
Negative value  

Grid-No.2 Voltage 

1100 max. 
550 max. 

f550 max. 
L200 min. 

Grid-No.1 Voltage: 
Negative peak value   220 max. 
Negative bias value   155 max. 

volts 

volts 
volts 
volts 
volts 

volts 
volts 

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

DATA 
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8NP4 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   16.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period   200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC Voltage   200 max. volts 
DC Component   100 max. volts 

Typical Operating Conditions for Orid-Drive Service: 

Unless otherwise specified, voltage val— 
ues are Positive with respect to cathode 

Anode Voltage  16000 volts 
Grid-No.4 Voltage'   200 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to-72 volts 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

eThe  gPl'n,,40;,r,V. any individual tube 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



8XP4 

Test Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
ELECTROSTATIC SELF FOCUS 900 MAGNETIC DEFLECTION 

Electrical: 
Direct interelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.1 to all other electrodes  6 Pf 

Heater Current at 6.3 volts  600 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor (for Curves, see front of this Section) . ide Type, 

Aluminized 
Faceplate Filterglass 

Light transmission (Approx.)   80% 

Mechanical: 
Weight (Approx.)   3 lbs 
Overall Length   11.44" ± .31" 
Neck Length  7. 
Projected Area of Screen   e' i 

sci:NO9rne External Conductive Coating 
For Additional Information on Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J67-1/2.1 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Small-Shell Duodecal 5-Pin 

(JEDEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW  12S 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2, 

Grid No.4 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

Maximum Ratings, Design—Maximum fdlues: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Anode Voltage  22000 max. volts 
Grid-No.2 and Grid-No.4 Voltage  550 max. volts 
Grid-No.1 Voltage: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive blas value  0 max. volts 
Positive peak value.   2 max. volts 

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

DATA 

4-64 



8XP4 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment-warm-up period  200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise spectfied, voltage val— 
ues arePosttive with respect toGrid No.1 

Anode Voltage   16000 volts 
Grid-No.2 and Grid-No.4 Voltage   400 volts 
Cathode Voltage for 

visual extinction of 
focused raster  36 to78 volts 

Maximum Circuit Value: 
Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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

NO ION-TRAP MAGNET REQUIRED 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
ELECTROSTATIC SELF FOCUS 110° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  4 pf 
Grid No.1 to all other electrodes  6 pf 

Heater Current at 6.3 volts  600 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor (For Curves, see front of this Section) . fide Type, 

Aluminized 
Faceplate Fi 1 terg I ass 

Light transmission (Approx.)   80% 

Meehan i cal: 

Weight (Approx.)   2 lbs 
Overall Length   8.69" ± .31" 
Neck Length  5.19" ± .19" 
Projected Area of Screen   39 sq. in. 
External Conductive Coating  None 
For Additional Information on Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J67-1/2 B 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases (Alternates): 

Special 6-Pin (JEDEC No.86-185) 
Special 6-Pin (JEDEC No.86-214) 
Basing Designation for BOTTOM VIEW  7FG 

Pin 2-Cathode 
Pi n 3-Heater 
Pin 4 - Heat e r 
Pin 5-Grid No.1 
Pin 6 - No Internal Connection 
Pin 7-Grid No.2, Grid No.4 
Cap-Anode 

(Grid No.3, Grid No.5, 
Screen, Collector) 

Maximum Ratings, Design—Max:mum Values: 

Unless otherwtse spectfied, voltage values 
are positive with respect to cathode 

Anode Voltage  22000 vol ts 
Grid-No.2 and Grid-No.4 Vol tage  550 vol ts 
Grid-No. 1 Vol tage: 

Negative peak val ue  220 vol ts 
Negative bias value  155 vol ts 
Positive bias value  0 vol ts 

_ Positive peak value  2 volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   
After equipment-warm-up period   

Heater positive with respect tocathode . .   

o 
450 volts 
200 volts 
200 volts 

Typical Operating Conditionsforeathode-Drive Service: 

Unless otherwtse spectfted, voltaffe values 
areposIttvewtth resPect to Grtd No.I 

Anode Voltage  16000 vo lts (7) 
Grid-No.2 and Grid-No.4 Voltage  400 volts 
Cathode Voltage for visual extinction 

of focused raster  42 tonl volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance   1.5 megohms (--) 

For X-radiation shielding considerations, see sheet 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

o 

O 

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



9WP4 

Picture Tube 
PAN-O-PLY TYPE 

90° MAGNET IC DEFLECT ION LOW-GR ID-No.2 VOLTAGE 

ELECTRICAL 

Direct lnterelectrode Capacitances 
Cathode to all other electrodes. . . 
Grid No.1 to all other electrodes . . 
External conductive coating to anode  

Heater Current at I2V  
Heater Warm-Up Time (Average)  
Electron Gun  Type Requiring No 

• 5 pF 
• 6 pF 
. 300 min-750 max pF 

75 ± 7 mA 
II s 

Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
F,,,r curves, see front of this section 

Faceplate Fi 1 tergl ass 
Light transmission at center (Approx.)   

MECHAN ICAL 

Weight (Approx.)   3.1 lb 
Overal I Length  8  28 max in 
Neck Length  3  55 max in 
Projected Area of Screen   38 sq in 
External Conductive Coating° 

Type (See CRT OUTLINES 1 at front of this section). . . Regular-Band 
Contact area for grourdlng  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Special Miniature 7-Pin 

(JEDEC No.E7-9I) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Grid No.1 
Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Grid No.1 
Pin 6 -Grid No.2 
Pin 7-Grid No.4 
Cap-Grid No.3, Grid 

No.5, Screen, Collector 
C- External Conductive 

Ccat'ng 
GI 

7OR 

MAXIMUMANDMINIMUM RATINGS, DESIGN—MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage  8000 min—I2000 max Y 
Gr id-No.4 Vol tage 

Positive val ue   1100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  75 min-250 max V 

(:=) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Grid-No.I Voltage 
Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   10.8 min--13.2 mix V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period1. 15 s 450 Max y 
After equipment warm-up period . .   200 max V 

Heater positive with respect to cathode: 
Combined AC IS DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FORCATHOOE-DRIVE SERVICE 

Voltages are positive with respect to grid No.! 

Anode Voltage  9000 V 
Grid-No.4 Voltage  0 to 300 V 
Grid-No.2 Voltage  100 V 
Cathode Voltage  32 to 50 V 

Fo- visual extinction of focused raster 
Field Strength   0 to 8 8 

Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Orld-Mod Circuit Resistance   1.5 max mn 

a Includes Implosion protection hardware. 

DIMENSIONAL OUTLINE (BULB J71-1/2 81) 

DIMENSIONS 
IN INCHES 

SCREEN 
HEIGHT 626 
5500 t012 
MIN. 

SCREEN WIDTH 
7.1813 PAN 

828 MAX 

457 2.92 
S0.16 t0.12 

REFERENCE LNE. 
0787 DETERMINED BY GAUGE 
..035 JEDEC No. G-66 
-.024 

0 

SI MAX 

/legl 

-CAVITY CAP 
JEDEC No. J1-21 

92CL-I4672 

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



IOSP4 

MONITOR KINESCOPE 
ALUMINIZED SCREEN 

ELECTROSTATIC 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  

Faceplate, Spherical 

ac or dc volts 
 amp 

6 mg 

5 Pmf 
 Filterglass 

Light transmission (Approx.)   7646 
P4--Sulfide Type 

Aluminized 
White 
White 
Short 

Electrostatic 
Magnetic 

50° 
16-5/8" ± 3/8" 

10-1/2" ± 1/16" 
  9-1/8" 

Picture Size (Within minimum useful screen area) . . 8" x 6" 
Weight (Approx.)   10 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  J84 
Base  Small-Shell Duodecal 6-Pin (JETEC No.86-63) 

Basing Designation for 8DTTOM VIEW   12Q 

Phosphor (For Curves, see front of this section). 

Fluorescence   
Phosphorescence  

Persistence  
Focusing Method  
Deflection Method  
Deflection Angle (Approx.)   
Overall Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter 

Pin 1-Heater • 
Pin 2-Grid No.1 
Pin 6-Grid No.3 
Pin 10-Grid No.2 
Pin 11-Cathode 

Pin 12-Heater 
Cap-Ultor 

(Grid No.4, 
Collector) 

Maximum Ratings, Desigu-Center Values: 

ULTOR VOLTAGE  
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: 

During equipment warm-up period 
not exceeding 15 seconds   

After equipment warm-up period . . .   
Heater positive with respect to cathode  

20000 max. volts 
3000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

v.-Indicates a change. 

8-57 ELECTRON TUBE DIVISION 
IMO CORPORATION OF »AFRICA, XARRISOFI, NEW REMY 

DATA 

••• 



I OS P4 

MONITOR KINESCOPE 

Equipment Design Ranges: 

For any ultor voltage (Eo id between l0000* and 20000 Volts 
and grid—No.2 voltage (Ec2) between 150 and slo volts 

Grid-No.3 Voltage for 
focus with ultor 
current of 100 j.ca  11.7%to 15.9% of Ec4 volts 

Grid-No.1 Voltage for 
visual extinction of 
8" x 6" raster   9% to 24% of Ec2 volts 

Maximum Grid-No.3 
Current"  See Curves 

Grid-No.2 Current  -15 to +15 pa 
Field Strength of Adjustable 
Centering Magnet   0 to 8 gausses 

Examples of Use of Design Ranges: 

For ultor voltage of 12000 14000 VOUS 

and grid—No.2 voltage of 200 20o volts 

Grid-No.3 Voltage for 
focus with ultor 
current of 100 pa  1400 to 1900 1640 to 2225 volts 

Grid-No.1 Voltage for 
visual extinction of 
8" x 6" raFter   -18 to-48 -18 to-48 vol ts 

Maximum Circuit Values: 

Grid -No.1-Circuit Resistance 1  5 max. megohms 

• Brilliance and definition decrease with decreasing ultor voltage. 
In general, the utter voltage should not be less than 10,000 volts. 

•• Grid-110.B current increases as the ultor voltage is decreased. 

For 1—ray shielding considerations, see sheet 
1—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

—.Indicates a change. 

8-57 ELECTRON TUBE consom 
RADIO CO./ORATION OF AMERICA, NAIRISON, NEW MART 

DATA 



IOS P4 

MONITOR KINESCOPE 

7; 7 47 

e 1/2" *116" 
SCREEN DIA 
9 Ire" MIN. 

2 7/à« 
.690 

MAX. 

9 7 ; eR. 

REFERENCE 
LINE 

(NOTE 2),  

EFFECTIVE 
CENTER or 

7 DEFLECTION 

" I /2 FOR 
TUBE SUPPORT 

/, 
24; 
4; 

kg" 

5i;MAX. 

SEAL DIA. 
10  1 

ULTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC NQ J1-21 
134) 

.950"mAx. 16% 

SMALL-SHELL *le 
DuODECAL 
6-RIN BASE 

JETEC Ne B6-63 
(NOT E 3) 

92CM -77B9R1 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE IJETEC No. 112) 1.500" + 0.003" - 

0.000" I . D. AND 2" LONG WI LL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 

TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WI LL 

FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
DIAMETER OF I-7/8.. 

NOTE g: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 
BULB TERMINAL. 

8-57 
ELECTRON TUBE DIVISION 

JADIO COIPOIATION OF AMItICA, KAERISOH. NEW ,1111SCY 

CE-7729R1 
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s 
I OSP4 

GRID-DRIVE CHARACTERISTICS 

el r . r! 
Er. 6 3 VOLTS i  

1,1 ULTOR (GRID-N2 4 AND 
4.4. COLLECTOR) VOLTS =12000 
-_,•-• GRID-N23 VOLTS ADJUSTED TO GIVE FOCUS :. 

AT AVERAGE RASTER BRIGHTNESS i: 
1GRID N2 1 BIASED J O CUTOFF OF RASTER   

' -I I 
t' !1  

, .  

4" -t-W 

41 

RASTER SIZE = 8 x 8 _:: - 

1000 I 

900 

800 

LA 700 
La 
rc 
• w 

• PI 500 

à 

L., 400 

300 

200 

100 

1_1 

MAR. 21. 1952 

4 

' 

, 141  
1-4 • . .-r.i. :4E. 44-j-

P-, 

at-

TUBE DEPARTMENT 
11.1ffl COb011Arl. OF .fe0 .11.500.1. »MY 

10 20 30 40 50 
VIDEO SIGNAL VOLTS FROM CUTOFF 

70 

7 ' : 



11CP4 

Picture Tube 
PAN-O-PLY TYPE 

1100 MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct lnterelectrode Capacitances 
Cathode to all other electrodes. . . . 5 pF , 
Grid No.1 to all otherelectrodes. . . . 6 PF 
External conductivecoating to anode . . 500 min--750 max pF I 

Neater Current at 6.3 V   450 i 20 mA 
Heater Warm-Up Time (Average)  II 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light transmission at center (approx.)   79% 

MECHANICAL 
Weight (Approx.)   
Overall Length 
Neck Length  
Projected Area of Screen   
External Conductive Coatings 
Type (See CRTOUTLINES I at front of this section) . . . Regular-Band 
Contact area for grounding . . ..... Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No. B7-208 S 

TERMINAL DIAGRAM (Bottom View) 

8 

Pin 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, Grid 

No.5, Screen, Collect or) 
C- External Conduct ive 

Coating 

4 lb 
785 t .250 in 
125 ± .125 in 

60 sq in 

H 
81112 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are posttive with respect to cathode 

Anode Voltage  8000 min--I5000 max V 
Grid-No.4 Voltage 

Positive value   1100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min--550 max V 
Grid-No.I Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min--6.9 max V 

0 RADIO CORPORATION OF AMERICA DATA 
Electronic Components and Devices Harrison, N. J. 6-66 



11CP4 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipmentwarrn-up period s 15 s  450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC e« DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Voltages are positive pith respect to cathode 

Anode Voltage  12000 V 
Gr id-No.4 Vol tage  0 to 400 V 
Gr id-No.2 Voltage  400 V 
Grid-No. I Voltage  -39 to -94 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No. I Circu it Resistance 1  5 max Mil 
) 

Include. implosion protection hardware. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this section 

DIMENSIONAL OUTLINE (BULB J87A) 

',SCREEN WIDTH 
1E934 WIN. 

S.785   
t250 

4140 4125 
1.125 T S.t25—s 

1500 
1J25 

SCREEN 
HEIGHT S.000 
FMS tJ25 

REFERENCE LINE 
GAuD&I'ZINE4JOIY-126 

DIMENSIONS IN INCHES 

CAVITY CAP 
JEDEC NetJ1-21 

litC3-14015 

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



11GP4 
Picture Tube 

FILLED-RIM TYPE 
110° MAGNETIC DEFLECTION INTERMEDIATE-GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
Cathode to all other electrodes. . . . 5 pF 
Grid No.1 to all other electrodes. . . 6 pF 
External conductive coating toanodel . 500 min--750 max pF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time (Average)  II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light transmission at center (Approx.)   52 % 

MECHANICAL 

Weight (Approx.)   5 lb ' 
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coating 

Type (See CRT OUTLINES let front of this section) . . Regular-Band 
Contact area for grounding . . ..... Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Bise   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.137-208) 

TERMINAL DIAGRAM (Bottom View) 
Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 GI 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, Grid 

No.5, Screen, Collector) 
C -External Conductive 

H H Coating 

8  785 ± .250 in 
4  125 ± .125 in 

60 sq in 

ANODE 

8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive pith respect to cathode 
Anode Voltage  8000 min--15000 max 
Grid-No.4 Voltage 

Positive value 
Negative value 

Grid-No.2 Voltage 
Cathode Voltage 

Negative peak value  220 max 
Negative bias value  155 max 
Positive bias value  0 max 
Positive peak value  2 max 

Heater Voltage .   5.7 min--6.9 max 

1100 max 
550 max 

100 min-250 max V 

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

DATA 

2-67 



11GP4 
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period ‘ 15 s  450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive pith respect to grid No.1 

Anode Voltage   11000 V 
Grid-No.'! Voltage   0 V 
Grid-No.2 Voltage   150 V 
Cathode Voltage  31 to49 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance  

• Includes implosion protection hardware. 

1.5 max bin 

For X-radiation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 

DIMENSIONAL OUTLINE 

9.562 ±.031 

7.062 
2.031 

MINIMUM SCREEN 
DIAGONAL 10.250 
GREATEST WIDTH 9.000 
GREATEST HEIGHT 7.062 

10.188 ±.016 
rr— 

SHELL OPENING 
9.250 MIN. 

92LS-M73 

 Ti 

87851 250 
4.660 4.125 LI 
£25 

e ,y- cete. 
,00 
q4e 

uw.043 DIA .' 
- 025, 

BASE REFERENCE LINE 
JEDEC NO. DETERMINED BY GAUGE 
B7-208 JEDEC NO. G-126 

DIMENSIONS IN INCHES 

L500 
±.125 

CAVITY 
CAP 
JEDEC 
NQJI-21 

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



11HP4A 

Picture Tube 
PAN-O-PLY TYPE 

110° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct Interelectrode Capacitances 
Cathode to all other electrodes. . . . 5 pF 
Grid No.1 to al 1 other electrodes. „ . . 6 pF 
External conductive coat ing to anode . . 500 min-750 max a, 

Neater Current at 6.3 V  450 ± 20 mA 
Neater Warm-Up Time (Average)  II s 
El ectron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this sect ion 

Faceplate F i 1 tergl ass 
Light transmission at center (approx  )  52% 

MECHANICAL 
Weight (Approx.)   
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coatinga 

Type (SeeCRT01511INFS I at front of this section) . . . Regular—Band 
Contact area for grounding . . ..... Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No. J 1-21 ) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 
TERMINAL DIAGRAM (Bottom View) 

8 
ee 

Pin 1 - Heater 
Pin 2 -Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin /- Cathode 
Pin 8 - Heater 
Cap- Anode (Grid No.3, Grid 

No.5, Screen, Collector) 
C- External Conductive 

Coat ing 

4 1 b 
785 ± .250 in 
125 ± .125 in 

60 sq in 

H 
EIHR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Vol tage  9000 min—I5000 max V 
Gri d-No. 4 Vol tage 

Po- ti ,- ,,lue   1100 max V , 
Negative valu ,,   550 max V ' 

Gr id-No.2 Vol tage  100 min-250 max V 
Or i d-No. 1 Vol tage 

Negat ive peak value  220 max V 
Negat ive bias value  155 max V 

,- Positive bias value  0 max V 
( ) Positive peak value  2 max V 

Neater Vol tage   5.7 min-6.9 max V 

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

DATA 
6-6.6 



11HP4A 

Peak Heater-Cathode Voltage 
Heaternegativewithrespectto cathode: 

During equipment warm-up period s 15 s   450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage  11000 V 
Grid-No.' Voltage  0 V 
Grid-No.2 Voltage  150 V 
Cathode Voltage  31to49 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance I  5 max mn 

4 Include. implosion protection hardware. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAVTIONSFORCUTHODE-RAY TUBES at 

front of this section 

DIMENSIONAL OUTLINE (BULB J878) 

8.785±.250 

4.660 ± .125 ±125 

±.125 

SCREEN 
HEIGHT «62 
TC)62 1.125 
MIN 

CAVITY CAP 
JEDEC No. JI-21 

1125 
+.043 Du, 
-.025 

REFERENCE LINE \ 
BASE JEDEC DETERMINED BY GAUGE 
No. 87-208 JEDEC No. G -126 

92C5,4044 

DIMENSIONS IN INCHES 

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



12BNP4A  

Picture Tube 
PAN-O-PLY TYPE 
NO ION-TRAP MAGNET REQUIRED 

LOW-VOLTAGE ELECTROSTATIC FOCUS 
110° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . . . 5 PF 
Grid No.1 to all other electrodes . . . 6 pF 
External conductive coating to anodes 550 min-850 max pF 

Heater Current at 6.3 V   450 ± 20 mA 
Heater Warm-up Time (Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  49% 

MECHANICAL 

Weight (Approx  )  5 lb 
Overall Length  9.348 t .250 in 
Neck Length   4.375 t .125 in 
Projected Area of Screen 74 sq in 
External Conductive Coating 

Type (See CRT OUTLINES 1 at front of this section) • • • Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base  Small-Button Neoeightar7-Pin, 

Arrangement I, (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

ANODE 

Pin 1-Heater c Cap-Anode 
Pin 2-Grid No.1 (Grid 
Pin 3-Grid No.2 G2 GI r N3 NO:5: 
Pin 4-Grid No.4 Screen, 
Pin 6-Grid No.1  Collector) 
Pin 7-Cathode GI C- External 
Pin 8-Heater Conductive 

Coating 

04 

H 

MAX1MUMANDMINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage   9000 min - 15000 max V 
Grid-No.4 Voltage 

Positive value  1100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   125 min-550 max V 
Grid-No.1 Voltage 

Negative peak value   220 max V 
Negative bias value   155 max Y 
Positive bias value   0 max V 
Positive peak value   2 max V 

;--> RADIO CORPORATION OF AMERICA 
V ie Electronic Components and Devices Harrison. M. J. 

DATA 
9-65 



12BNP4A 

Heater Voltage 5  7 min - 6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipmentwarm-upperiod115sec. 450 max V 
After equipment warm-up period . .   300 max 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONOITIONSFORCATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.! 

Anode Voltage   13000 V 
Grid-No.4 Voltageb  100 V 
Grid-No.2 Voltage   140 V 
Cathode Voltage   22 to42 V 

For ,,xtinction of focused raster 
Field Strength  0 to 12 

Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance  1.5 mix mn 
Include• implosion protection hardware. 

b The grid-No.4 vol tase required for optimum foci. of any individu•I tube 
will honran. lue anywhere between -100 and *300 volts with the combined 
cathode •oltage and widen-signal voltage adjusted to give an anode cur-
rent of 75 microamperes on • 6-3/4-inch by 9-inch pattern from an RCA-2E21 
viono•cope, or equina len t. 

DIMENSIONAL OUTLINE (BULB J99C/E) 9.348 ± .250 I 4.373 L._ 4.973 ± .125 

92CL-13275 

L_SCREEN WIDTH G.I25 MIN. 

SCREEN HEIGHT 7626 MIN. 
1---8.619 ± .125 

±.125 BASE JEDEC Nc 87 -208 

REFERENCE LINE I.125 **I)" DETERMINED BY GAUGE -.025 JEDEC No. G-126 DIA. DIMENSIONS IN INCHES 

CAVITY CAP JEDEC No. JI -21 1.625 ± .123 

, 

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



14WP4 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . . 
Grid No.1 to all other electrodes . . . 

External conductive coating to anode. 

Heater Current at 6.3 volts   
Heater Warm-Up Time (Average)   
Electron Gun  Type Requiring 

Optical: 

Phosphor (For curves. see front of this Section) 

Faceplate, Spherical   
Light transmission (Approx  )  78% 

Mechanical: 

Weight (Approx  )  8.5 lbs 
Overall Length  13-3/16" t 5/16" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  104 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
SeePicture-TubeDimensional-Outlines and Bulb jil2A1B sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases (Alternates): 

Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63) 
Short Small-Shell Duodecal 6-Pin (JEDEC No.B6-203) 
Basing Designation for BOTTOM VIEW  121 

G4 
ANODE 

5 Pf 
6 Pf 

f1200 max. Pf 
t 800 min. pf 
600 t 30 ma 
11 seconds 

No Ion-Trap Magnet 

. P4--Sulfide Type, 
Aluminized 
Filterglass 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 

Cap -Anode 
(Grid No.3. 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA DATA 
Electron Tube Division Harrison, N. J. 4-63 



14WP4 
Maximum and Minimum Ratings, Design-liaximum Values: 

Unless otherwise specified, voltage val-
ues are Positive with respect to cathode 

515500 max. 
9000 min. 

ANODE VOLTAGE  

GRID-No. 4 (FOCUSING) 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  

HEATER VOLTAGE 

volts 
volts 

1100 max. volts 
550 max. volts 
550 max. volts 

220 max. volts 
200 max. volts 
0 max. volts 
2 max. volts 

  56.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. 
After equipment warm-up period . 200 max. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage.  200 max. 
DC component  100 max. 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Anode Voltage  12000 
Grid-No.4 Voltage  -50 to+ 350 
Grid-No.2 Voltage  300 
Grid-No.1 Voltage for 

visual extinction of 
focused raster   -28to-72 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance 

volts 
volts 

volts 
volts 

( 

volts 
volts 
volts 

volts - 

1.5 max. megohms 

For X-radiation shielding considerations, see sheet 

I-RADIATION PRECAUTIONS POR CATHODE-RAY TUBES 
at front of this section 

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



15AEP22 
Color Picture Tube 

This data sheet is to be used in conjunction 
with data for RCA-15NP22 

For general data, maximum and minimum ratings, equip-

ment design ranges, limiting circuit values, and terminal dia-
gram of the 15AEP22, refer to 15NP22 except as noted 

below. 

MECHANICAL 

Tube Dimensions (excluding mounting lugs): 

Diagonal   14.910 ± .093 in (378.21 ± 2.36 mm) 

Greatest width   12.949 ± .093 in (328.90 ± 2.36 mm) 

Greatest height (including tension-
band clip)   10.613 ± .100 in (269.57 ± 2.54 Mtn) 

Weight (Approx.)   11.3 lb (5.1 kg) 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different from 

the corresponding dimensions for the 15NP22. 

Top View 

544 
13.62 

(NOTE 1) 

12.9493.093 
328.90± 2.36 

0 D OF TENSION BAND 

Mounting Lug Detail 

.500 
12.70 — 

000 
25.40 

1 874 ± 100  
32.36 ±2 54 
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15AEP22 

DIMENSIONAL OUTLINE (Coned) 

Front View 

L-12 
23541 

fie 190120 

MAX 

Front Side View 

3141 Nax   

ilere"°TE 

4 03'4 

------------ ---1---''-'"'-, 
/ t / l z t 
t I Lie! I 
I tone I 
I p,oi_ I 

t C\ -SLUE MIN l 

1 1 
1 

i 1 

I --- ) 
-- 

  2111110..2..CU9 
US 712 235 

OD Cf TENS1CN SAM 

hes 
Dimensions in Inc  union otherwise noted. 

mm 

106132 100  
/495/22 54 

OD Of TENSSON BAND 
• CRIMP SEAL 

CLEARAME PDX 
rum -11410 CE.If 

Note 1: "Z" is located on me outside surface of the faceplate. 
on the screen diagonal at a point .094 in (2.39 mm) beyond the min-
imum screen. This point is used as a reference for the mounting lue. 

Note 2: The tolerance of the mounting lug holes will accommodate 
mounting screws up to 0.250 in (6.35 mm) in diameter when posi-
tioned on the true hole centers. 

MEDLI Electronic Components 
DATA 



I5GP22 
TRICOLOR KINESCOPE 

THREE-GUN SHADOW-MASK TYPE 

ELECTROSTATIC CONVERGENCE 

ELECTROSTATIC FOCUS 

MAGNETIC DEFLECTIOM 

DATA 

General: 

Electron Guns, Three   Blue. 
Heater, for Unipotential Cathode of Each Gun, 

Paralleled with Each of the Other Two 
Heaters within Tube: 

Voltage (AC or DC)   6.3 volts 
Current   1.8 amp 

Direct lnterelectrode Capacitances(Approx ): 
Grid No.1 of Any Gun to All Other 

Electrodes Except the No.1 Grids 
of the Other Two Guns   7.5 

Cathode of Blue Gun + Cathode of 
Green Gun + Cathode of Red Gun 
to All Other Electrodes   17.5 

Grid No.3 (Of Each Gun Tied within 
Tube to No.3 Grids of Other Two 
Guns) to All Other Electrodes . • • • 12 quf 

Grid No.4 (Common to the Three 
Guns) to All Other Electrodes . • • . 7 Pigf 

53000 max goll 
External Conductive Coating to Ultor . .ee. • 11500 min. me 

Faceplate, Spherical   Clear Glass 
Screen, Flat: 
Type   Metal —Backed, Tricolor, Phosphor—Dot 
Plate   Filterglass 

Light Transmission (Approx.)   .70% 
Size (Rounded Sides--See Dimensional 

Outline) 11-1/2" x8,5/8" 
Area   88.5 sq. in.. 

Phosphor (Three Separate Phosphors, collectively). . . . P22 
Fluorescence and Phosphorescence of 
Separate Phosphors, respectively . . . . Blue, Green, Red 

Persistence of Group Phosphorescence Dot Arrangement . . . Approx. 195,000 triangular g=7 

each consi st i ng of bl ue dot, green dot, 
and red dot (total of 585,000 dots) 

Focusing Method   Electrostatic 
Convergence Method   Electrostatic 
Deflection Method   Magnetic 
Deflection Angles (Approx.): 

Horizontal   45° 
Vertical   35° 

Tube Dimensions: 
Maximum Overall Length   26-1/8" 
Greatest Diameter: 

At faceplate   14-5/8"±5/32" 
At metal flange   15-3/4" max. 

Weight   25 lbs 

Green, Red 

quf 

MARCH 1, 1954 WOE DEPARTMENT TENTATIVE DATA 1 
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I5GP22 

TRICOLOR KINESCOPE 

Mounting Position 
Ultorw Terminal   
Bulb   

  Any 
Metal Flange 

J126 
Base   Small-Shell Bidecal 14-Pin (JETEC No.B14-103) 

BOTTOM VIEW 

Pin 1: Heater 
Pin 2: Cathode 

of Red Gun 
Pin 3: Grid No.1 

of Red Gun 
Pin 4: Grid No.2 

of Red Gun 
Pin 5: No 

Connection 
Pin 6: Grids No.3 
Pin 7: Cathode 

of Green Gun 
Pin 8: Grid No.1 

of Green Gun 

Pin 9: Grid No.2 
of Green Gun 

Pin 13: Grid No.4 
Pin 17: Grid No.2 

of Blue Gun 
Pin 18: Grid No.1 

of Blue Gun 
Pin 19: Cathode of 

Blue Gun 
Pin 20: Heater 
Metal Flange: Ultor 

(Grid No.5. 
Grid No.6, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR. VOLTAGE   20000 max. volts 
ULTOR INPUT   15#max. watts 
GRID-No.4 VOLTAGE   11000 max. volts 
GRID-No.3 VOLTAGE   5000 max. volts 
GRID-No.2 VOLTAGE (Each Gun)  500 max. volts 
GRID-No.1 VOLTAGE (Each Gun): 

Negative bias value   200 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE (Each Gun): 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . . 410 max. volts 
After equipment warm-up period . . 180 max. volts 

Heater positive with respect to cathode 180 max. volts 

Equipment Design Ranges: 

For uitor voltage (45) of all000 to v0000 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 

gib The .ultor . In a cathode—ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the hems prior 
to its deflection. In the 15GP22. the ultor function is performed by 
grid NO.5. Since grid NO.5. grid No.6. and collector are connected to— 
gether within the tube, they are collectively referred to simply as 
.ultor .. for convenience in presenting data and curves. 

This value is the product of altar voltage and average current measured 
at the altar terminal with a dc ammeter. 

t See next page. 
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I5GP22 

TRICOLOR KINESCOPE 

Grid—No.2 Voltage (Each Gun) 
when circuit design uti— 
lizes grid—No.1 Voltage 
(Eci) at fixed value for 
raster cutoff (each gun) . . 2 to 4.5 times Eci volts 

Grid—No.1 Voltage for 
Visual Extinction of Fo— 
cused Raster (Each Gun) 
when circuit design uti— 
lizes grid—No.2 voltage 
(Ec2) at fixed value 
(each gun)   22.5Sto50% of Ec2 volts 

Grid—No.4 Current   —5 to +5 µamp 
Maximum Grid—No.3 Current 300 µamp 
Grid—No.2 Current   —15 to +15 ¿amp 
Beam—Current Ratio to 

Produce Illuminant—C White: 
Red Gun to Green Gun   4:1 to 1:1 
Blue Gun to Green Gun . . . • 1.5:1 to 0.5:1 

Maximum Raster Shift in 
Any Direction trois 

Screen Center° . . ▪ 1-1/4 inches 

Examples of Use of Design Ranges: 

For uttor voltage of 20000 volts 

Grid—No.4 (Converging 
Electrode) Voltaget . . 8500to10200 volts 

Grid—No.3 (Focusing Electrode) 
Voltage . . . 2400 to '800 volts 

Grid—No.2 Voltage (Each Gun) 
when circuit design utilizes 
grid—No.1 voltage of —70 volts 
for raster cutoff (each gun) . 140 to 315 volts 

Grid—No.1 Voltage for Visual 
Extinction of Focused Raster 
(Each Gun) when circuit design 
utilizes grid—No.2 voltage of 
200 volts (each gun)   .4510 —100 votts 

Circuit Values: 

Grid—No.1—Circuit Resistance (Each Gun). • 1.5 max. megohnm 
Dynamic Converging Voltage (Approx.) ** . • 900 volts 
Dynamic Focusing Voltage (Approx.)" . . . 225 volts 

t This range does not Include the dc component of the dynamic converging 
voltage. 

n centering of the raster on the screen isaccomolished 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. 

na Peak—to—peak value. This ac voltage having essentially parabolic wave— 
form is synchronized with scanning and does not include any voltage 
developed during the blanking time. 

metH 1. 1954 TURE DEPARTMENT TENTATIVE DATA 2 
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I5GP22 

TRICOLOR KINESCOPE 

MARL H 1., 1954 
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I5GP22 

TRICOLOR KINESCOPE 

MOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLINDRICAL GAUGE 2.400" t 0.001" I.D. WHICH IS HELD 

CONCENTRIC WITH TUBE NECK AXIS WILL REST ON FUNNEL. 

MOTE 2: SOCKETFORTH1S 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.. 

NOTE 8: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 4: METAL FLANGE OPERATES AT HIGH VOLTAGE. ADEQUATE 

INSULATION MUST BE PROVIDED BETWEEN THE FLANGE AND ANY 
GROUNDED ELEMENT IN THE RECEIVER TO PREVENT THE POSSI— 

BILITY OF ELECTRICAL LEAKAGE INCLUDING CORONA. 

NOTE 5: MASK MATERIAL BEARING ON THE FACEPLATE MUST HAVE 

INSULATING QUALITIES ADEQUATE FOR ONE HALF THE APPLIED 
ULTOR VOLTAGE TO MINIMIZE SURFACE LEAKAGE BETWEEN METAL 

FLANGE AND MASK. 

NOTE 6: TUBE SHOULD NOT BE SUPPORTED IN THIS AREA. 

NOTE 7: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

MARCH 1, 1954 TUIEDEPARTP.IENT 
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16BGP4 

Picture Tube 
PAN-0-PLY--INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Elands around Periphery of Tube 

Panel--- No Separate Safety-Glass or Integral Protective Window Required) 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 Pf 
Cathode to all other electrodes . . . . 5 Pf 

External conductive coating to anode' . 11300 max. Pf 
1 800 min. Pf 

Heater Current at 6.3 volts   450 ±20 ma 
Heater Warm-Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of this section). .P4--Sulfide Type 
Aluminized 

Faceplate   Filterglass 
Light transmission at center (Approx  )  54% 

Mechanical: 

Weight (Approx  )  9.5 lbs 
Overall Length  10  569" t .242" 
Neck Length  4  375" ± .125" 
Projected Area of Screen  125 sq. in. 
External Conductive Coating: 
Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information onCoatings, Dimensions, andDeflec-
tion Angles, See Picture-Tube DImensional-Outltnes and Bulb 
.1125 B sheets at front of this Section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

D4 ANODE 
C Cap— Anode 

GI (rri ccil t)..: 
Screen, 

, Collector) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7 - Cathode 
Pin 8- Heater 

C -External 
Conduct ive 
Coat ing 

ree RADIO CORPORATION OF AMERICA 
{el* Electronic Components and Devices Harrison, N. L 
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16BGP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecified, voltage values 
are positive with resPect to cathode 

Anode Voltage   

Grid-No.4 Voltage: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   f550 max. volts 
1200 min. volts 

Grid-No.1 Voltage: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  f6.9 max. volts 
t5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period  300 max. volts 
Heater positive with respect to cathode: 

Peak value  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise sPecified. voltage values 
are positive with resPect to grid No.I 

Anode Vol tage   16000 volts 
Grid-No.4 Vol tageb  100 volts 
Grid-No.2 Vol tage   300 volts 
Cathode Vol tage for visual extinction 

of focused raster   28 to 60 volts 
Field Strength of requi red adjustable 
centering magnet  0 to 8 gauss 

Maximum Circuit Values: 

Grid-No.1-C rcui t Resistance  1.5 max. megohms 

a Includes implosion protection hardware. 

The grid—No.4 voltage required for optimum focus of any individual tube 
will have avalue anywhere between —100 arw14,00 volts with the combined 
cathode voltage and video—Signal voltage adjusted to give an anode cur— 
rent of 100 microamperes on e 9—inch by 12—inch pattern from an RCA-2221 
monoscope, or equivalent. 

f20000 max. volts 
112000 min. volts 

For X-radiation shielding considerations, see sheet 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

(_) 
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16CHP4A 

Picture Tube 
PAN-O-PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
114° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . . 5 PF 
Grid No.1 toall otherelectrodes . . . 6 pF 
External conductive coatingto anode1 .1000 min--I500 max PF 

Heater Current at 6.3 V   450 t 20 inA 
Heater Warm-Up Time (Average)   II a 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens Unipotential 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  54% 

MECHANICAL 
Weight (Approx  ) 
Overall Length  
Neck Length   
Projected Area of Screen  
External Conductive Coating 

Type (see CRT OUTLINESlatCrontof this section) . . .Regular-Band 
Contact area for grounding. . . . . . . Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

95lb 
10.569 t .242 in 
4.375 t .125 in 

125 sq in 

Pin 1-Heater ANODE 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, Grid 

No.5, Screen, Collector) 
C- External Conductive 

Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Voltages are positive with respect to grid No.1 

Anode Voltage   12000 min--20000 max V 
Grid-No.4 Voltage 

Positive value  1250 max V 
Negative value  400 max V 

Cathode Voltage 
Negative peak value   2 max 
Negative bias value   0 max 
Positive bias value   100 max V 
Positive peak value   150 max V 

H H 
8NR 
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16CHP4A 

Grid-No.2 Voltage  20 min--60 max V 
Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period5_15s . . . 450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 
Voltages are posittve with respect to grid No.1 

Anode Voltage  16000 V 
Grid-No.4 Voltage'   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to45 V 

For vj, 1 extinction of focused raster 
Field Strength   Oto8 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance 1  5 max mn 

Includes implosion protection hardware. 

b The grid-No.4 voltage required for optimum focus of any inch yid.) tube 
will have • value anywhere between -100 and +300 volts •i th the combined 
cathode vol toge and video -si gn• I voltage adjusted to give an anode current 
of 100 microamperes on • 9-inch by 12-inch pattern from an RCA-2F21 mono-
scope, or equi•alent. 

See X-RADIATION PRECAUTIONS at front of this section 

DIMENSIONAL OUTLINE (BULB JI25 82A) 

enie 
4free 

SCREEN WIDTH 
12.938 MIN. 

11835 ±.125 

25.75 R. 

EXTERNAL _-
CONDUCTIVE 
COATING 
,25 +.043 DI& 

-D25 

- REEN 1.2 
HEIGMT ±. 25 
10250 
MIN. 975 

1.25 

10569 
0242 - - 

M 

-1 

P 94- 
± 7 -riblre 

450 
' 0.25 

TRANSPARENT 
IINNCSSOUUALLTAAITTNIIGNNGG 

CAVITY CAP 
JEDEC Ne JI -21 

r- Les 5. 125 
--I 6- 35000.250 

I 

— t-I.312 I fe. 

BASE oeteee 
0.125 

JEDEC Na B7-2013_4)-dt6; 

DIMENSIONS Ill INCHES e  



16CN1P4A 

Picture Tube 
PAN-0-PLY TYPE 114° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . . 5 pF 
Grid No.1 to all other electrodes . . 6 PF 
External conductive coating to anode. 1000 min--1500 max pF 

Neater Current at 6.3 V   450 a 20 mA 
Heater Warm-Up Time (Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Manet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  54% 

MECHANICAL 

Weight (Approx  ) 9  5 lb 
Overall Length 10  569 t 0.242 in 
Neck Length 4  375 ± 0.125 in 
Projected Area of Screen  125 sq in 
External Conductive Coating' 
Type (See CRT OLTLINES 1 at front of this section) .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDËC No. J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 

ANODE 
Pin 1-Heater 04 C Cap-Anode 

Pin 3-Grid No.2 Ge GI e iddliNoc2 . 
Pin 2-Grid No.1 

Pin 4-Grid No.4 Screen, 
Pin 6-Grid No.1 Collector) 
Pin 7-Cathode 2 7 C - External 
Pin 8-Heater Conductive 

Coating 

H 8HR H 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage   10000 min--18000 max V 
Grid-No.4 Voltage 

Pcsitive value  1100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   200 min--550 max V 
Grid-No.I Voltage 

Negative peak value   220 max V 
Negative bias value   155 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

(9 RADIO CORPORATION OF AMERICA Electronic Components and Devices Harrison, N. J. 
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Anode Voltage   16000 V 
Grid-No.4 Voltage  -100 to 300 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to60 V 

For visual extinction of focused raster 
Field Strength   0 to8 G 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance   1.5 max MD 

a Includes iwploeion protection hardware. 

For X-radiation shielding censideratIons, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 

DIMENSIONAL OUTLINE 

RIM-BAND 
OPENING 
10.494 
MM. 

SCREEN 
HEIGHT 
e250 
MIN. 

SCREEN WIDTH 
12.938 MIN. 

.„,RIM-BAND OPENING __  k_ 13.141 MIN. 

13.840 ± .125 

25/5R. 

92CL-I4510 

11.270 
±.125 

BASE 
JEDEC No. 
137-208 

CAVITY CAP 
'JEDEC No.J1-21 

1.-1.312 ± J25 

REFERENCE LINE 
DETERMINED BY GAUGE 

1.125 +n43 DIA' JEDEC No. -025  

DIMENSIONS IN INCHES 

16CMP4A 

Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period5 15 s . . . . 450 max V í ) 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are posItIve totth respect to grid No.1 (, 

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



16RP4B  

Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct lnterelectrode Capacitances 
Cathode to all other electrodes  5 pF 
Grid No.1 to all other electrodes  6 pF 

External conductive coating to anode . . . . 52000 max pF 
1 750 min pF 

Heater Current at 6.3 V  600 ± 30 mA 
Electron Gun  Type RequIringNolon-TrapMagnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light Transmission (Approx.(   66% 

MECHANICAL 

Weight (Approx.)   16 lb 
Overall Length   18.750 t 0.375 in 
Neck Length  7.500 ± 0.188 in 
Projected Area of Screen   139 sq in 
External Conductive Coating 

Type   Regular-Band 
Contact area for grounding   Near Reference-Line 

For Additional Information on Coatings and Dimensions 
SeePicture-TubeDinensionol-Outlines AndBulb J129A/B sheets 
at frort of this soctior 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base . . . Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW   1211 

I ; 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11 -Cathode 
Pin 12-Heater 

ANODE 

Cap-Anode (Grid No.3, i0 G2 
Screen, 
Collector) 

C - External 
Conductive Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  17500 max V 
Grid-No.2 Voltage  450 max V 
Grid-No.I Voltage 

Negative bias value  140 max V 
Positive bias value   0 max V 
Positive peak value  2 max V 

RADIO CORPORATION OF AMERICA 
\le Electronic Components and Devices Harrison, N. L 

DATA 
10-65 



16RP4B 

Heater Voltage   S6.9 max V 
16.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max V 
After equipment warm-up period   165 max V 

Heater positive with respect to cathode: 
Combined AC and DC voltage   165 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  12000 
Grid-No.2 Voltage  300 V 
Grid-No.I Voltage  -28 to-72 V ,--, 

For visual extinction of focused raster ( 

MAXIMUM CIRCUIT VALUE 

Grid-No.1-CIrcult Resistance   1.6 max mn 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

_ 
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MAGNETIC FOCUS 

I6TP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

MAGNETIC DEFLECTION 

DATA 

Faceplate, Spherical 
Phosphor (For Curves, see front of this Section) . P4—Sul fide Type 
Deflection Angles (Approx.): 

Diagonal   70° 
Horizontal   65° 
Vertical 

Electron Gun   Ion-Trap Type Requiring 
External Single-Field Magnet 

  18-1/8" ± 3/8" 
  14-3/4" t 1/8" 
  11-1/2" ± 1/8" 

16-1/8" ± 1/8" 
  6-7/8" ± 3/16" 

Radius of curvature of faceplate (External surface). . 27" 
Screen Dimensions (Minimum): 

Greatest width   
Greatest height  
Diagonal   

Operating Position 
Cap 
Base . . Small-Shell 

Basing Designation 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 ± 10%  amp 

Capacitance between External Conduc-
tive Coating and Ultor   f2000 max. pef 

1 750 min. mid 
Filterglass 

Tube Dimensions: 
Overall length 
Greatest width 
Greatest height 
Diagonal   
Neck length 

500 

13-1/2" 
10-1/8" 
14-7/8" 

 Any 
  Recessed Small Cavity (JETEC No.J1-21) 
Duodecal 5-Pin (JETEC Group 4, No.85-57) 
for BOTTOM VIEW  12N 

Maxim» Ratings, Design-Center Values: 

ULTOR VOLTAGE  
GRID4No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative-bias value  
Positive-bias value  
Positive-peak value  

Cap-Ultor 
(Grid No.3, 
Collector) 

C- External 
Conductive 
Coating 

14000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

.1-Indicates e change. 
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I 6T P4 

PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds   

After equipment warm-up period . .   
Heater positivewith respect to cathode  

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   

410 max. 
150 max. 
150 max. 

volts 
volts 
volts 

1.5 max. megohms 

o 

o 

9-58 ELECTRON TUBE DIVISION DATA 
moo COÉFOIATION OF »MIKA, MARMON. IFIEVI NEICZY 



MAGNETIC FOCUS 

I6WP4-A 
PICTURE TUBE 

ROUND GLASS TYPE 

MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 t 10%  amp 

Capacitance between External Conduc-
tive Coating and Ultor   Pea 

1 750 min. mgf 
Faceplate, Spherical  Filterglass 
Phosphor (for Curves. see front of this Section) . P4--Sulfide Type 
Deflection Angle (Approx.)   70° 
Electron Gun   ion-Trap Type Requiring 

External Single-Field Magnet 
Overall Length   17-3/4" ± 3/8" 
Greatest Diameter of Bulb  15-7/8" ± 1/8" 
Minimum Useful Screen Diameter   14-1/2" 
Operating Position  Any 
Cap ...... . . . . Recessed Small Cavity (JETEC No.J1-21) 
Base . . .Small-Shell Duodecal 5-Pin (JETEC Group 4, No. B5-57) 

Basing Designation for BOTTOM VIEW   12N 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Maximum Ratings, Design-Center nines: 

ULTOR VOLTAGE  
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative-bias value  
Positive-bias value  
Positive-peak value  

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   

After equipment warm-up period . .   
Heater positive with respect to cathode  

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

Capà-Ultor 
(Grid No.3, 
Collector) 

C - External 
Conductive 
Coating 

16000 max. 
410 max. 

125 max. 
0 max. 
2 max. 

410 max. 
125 max. 
125 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

1.5 max. megohms 

For 1-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

à cap may se aligned with either vacant pin position 6 or vacant pin 
position 3. 

wwinoicates e change. 

9-58 ELECTRON TUBE DIVISION 
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MAGNETIC 

I 7CP4 
PICTURE TUBE 

RECTANGULAR METAL-SHELL TYPE 

FOCUS MAGNETIC DEFLECTION 

o 

C) 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 ± 10%  amp 

Faceplate, Spherical  Frosted Filterglass 
Phosphor (For Curves, see front of this Section) . P4—Sul fide Type 
Deflection Angles (Approx.): 

Diagonal   70° 
66° 
50° 

Horizontal   
Vertical   

Electron Gun   Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Maximum overall length   19" 
Greatest width at lip  15-15/16" ± 1/8" 
Greatest height at lip   12-1/4" ± 1/8" 
Diagonal at lip  16-13/16" ± 3/16" 
Neck length  7-3/16" ± 3/16" 
Radius of curvature of 

faceplate (External surface)   30" 
Screen Dimensions (Minimum): 

Greatest width   14-3/8" 
Greatest height  10-11/16" 
Diagonal   15-1/4" 

Operating Position  Any 
Ultor Terminal  Metal-Shell Lip 
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW  120 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11 -Cathode 
Pin 12-Heater 

10 

Maximum Ratings, Design-Center %Ines: 

ULTOR VOLTAGE  
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative-bias value  
Positive-bias value  
Positive-peak value  

Metal-Shell Lip - 
Ultor 
(Grid No.3, 
Collector) 

16000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

.-Indlcates a change. 

9-58 ELECTRON TUBE DIVISION 
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I7CP4 

PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance   1.5 max. megohms 

For I—ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPOIATION OF .FRICA. HARRISON. NEW WILSEY 



I7GP4 
PICTURE TUBE 

RECTANGULAR METAL—SHELL TYPE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 
Heater, for Unipotential Cathode: 

Voltage  6.3   ac or dc volts 
Current  0.6 ± 10% amp 

Faceplate, Spherical  Frosted Filterglass 
Phosphor (For Curves, see front of this Section) . P4 —Sulfide Type 
Deflection Angles (Approx.): 

Diagonal   
Horizontal   
Vertical   

Electron Gun  Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Maximum overall length 
Greatest width at lip  
Greatest height at lip 
Diagonal at lip  
Neck length  
Radius of curvature of faceplate (External 

Screen Dimensions (Minimum): 
Greatest width   
Greatest height  
Diagonal   

Operating Position   
Ultor Terminal   
Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW  12M 

70° 
66° 
50o 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

  19-5/16" 
15-15/16" ± 1/8" 
  12-1/4" 1/8" 
16-13/16" ± 3/16" 

7-1/2" ± 3/16" 
surface). . 30" 

14-3/8" 
10-11/16" 

15-1/4" 
Any 

Metal-Shell Lip 

Metal-Shell Lip - 
Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

Maximum Ratings, Desigu-Ceuter Values: 
ULTOR VOLTAGE. . . . .  16000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE   5000 max. volts 
GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

.0.Ingicates a change. 

9-58 ELECTRON TUBE DIVISION 
moo COSPOIATION Of AMUICA. 11A1111SON, PIEW JURY 
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I7GP4 

PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. 

After equipment warm-up period . . .   180 max. 
Heater positive with respect to cathode  180 max. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

volts 
volts 
volts 

1  5 max. megohms 

For X—ray shielding considerations, see sheet 
1—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORAtION OF AMERICA, HARRISON. NEW JERSEY 
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17BJP4 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 900 MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes. . . 6 Pf 

External conductive coating to anode . 11500 max. pf 
11000 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this section). .P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission (Approx.)   74% 

Mechanical: 

Weight (Approx.)   15 lbs 
Overall Length   14-5/8" t 3/8" 
Neck Length  5-1/2" ± 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating 
Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture—Toes Dimensional-Outlines and Bulb Jzsg FIG 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases (Alternates): 
Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63) 
Short Small-Shell Duodecal 6-Pin (JEDEC No.86-203) 
Basing Designation for BOTTOM VIEW   12L 

04 

Pin 1-Heater ANODE 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 

' Pin 12-Heater 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

02 C - External 
Conductive 
Coating 

.—Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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17BJP4 

-.-Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are Positive with respect to cathode 

ANODE VOLTAGE  f17500 %DC. VOltS 
111000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

HEATER VOLTAGE   1f6.9. max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period . 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  14000 volts 
Grid-No.4 Voltage  -55 to +300 volts 
Grid-No.2 Voltage  300 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster   -28 to-72 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

—.Indicates a change. 

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



17BP4D 

Picture Tube 
\ 

NO ION-TRAP MAGNET REQUIRED 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes   5 Of 

1 (--- Grid No.1 to all other electrodes . . .   6 pf 

External conductive coating to anode. .   
750 min. pf 

Heater Current at 6.3 volts   600 ± 60 ma 
Electron Gun Type Requiring 

No Ion-Trap Magnet 

O 
Optical: 
Phosphor (For Curves, see front of this Section) . P4—Sul f ide Type, 

Aluminized 
Faceplate, Spherical   Filterglass 

Light transmission (Approx  1  74% 

Mechanical: 
Weight (Approx  1  18 lbs 
Overall Length  19-3/16" ± 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  149 sq. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tubeetmensional-OutItnes and Bulb J133B/D sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Small-Shell Duodecal 5-Pin (JEDEC Group 4, 

No. B5-57 
Basing Designation for BOTTOM VIEW  12N 

ANODE 
Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode 
(Grid No.3, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

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

DATA 
3-64 



17BP4D 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

Anode Voltage   17500 max. volts 
Grid-No.2 Voltage   550 max. volts 
Grid-No.1 Voltage: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  f6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 165 max. volts (7 , 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  165 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

Anode Voltage   12000 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid -No.1 -Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

CD 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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I 7CF P4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 volts 
Current 0  6 t 10% amp 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes. . .   6 Pe 
Cathode to all other electrodes  5 me 
External conductive coating to ultor , 41500 max. Mg 

1200 min. pe 
Faceplate, Spherical  Filterglass 

Light transmission (Approx.)   79% 
Phosphor (For Curves, see front or this section) . P4--Sulfide Type 

Aluminized 
Fluorescence  White 
Phosphorescence White 

Persistence  Medium-Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   90° 
Horizontal   85° 
Vertical   68o 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length   15" t 3/8" 
Greatest width   15-5/8" t 1/8" 
Greatest height  12-3/4" t 1/8" 
Diagonal   16-9/16" t 1/8" 
Neck length  5-1/2" t 3/16" 
Radius of curvature of faceplate (External surface) 20-3/4" 

Screen Dimensions (Minimum): 
Greatest width   14-3/4" 
Greatest height  11-11/16" 
Diagonal   15-3/4" 
Projected area   155 sq. in. 

Weight (Approx.)   10 lbs 
Operating Position  Any 
Cap Recessed Small Cavity (JEDEC No. J1-21) 
Bulb   J132-1/2 Cl/D1 
Base Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Basing Designation for BOTTOM VIEW  121 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap -Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C- External 
Conductive 
Coating 

10-59 ELECTRON TUBE DIVISION 
WOO CMOtATION OF MM. HARRISON. NEW wan 

DATA]. 



I7CFP4 
PICTURE TUBE 

GRID-DRIVES SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

f16000 max. 
112000e min. 

ULTOR VOLTAGE 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-N0.1 VOLTAGE: 

Negative-peak value  1200 40 volts 
rriiiin Negative-bias value  volts 

Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds   410 max. volts 

After equipment warm-up period . . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Ec 5h) between 12000$ and lif000 volts 
and grid—Yo.2 voltage (Ropk) between aoo and 5oo volts 

Grid-No.4 Voltage for 
focus*.   -50 to +350 volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster  See Raster—Cutoff—Range Chart 

for Grid—Drive Service 
Grid-No.1 Video Drive 

From Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)   

volts 
volts 

Grid-No.4 Current   
Grid-No.2 Current   
Field Strength of Adjust-

able Centering Magnet'  

Examples 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 extinction of 
focused raster  

Same value as determined for 
Ecik except video drive is a 

positive voltage 
-25 to +25 ma 
-15 to +15 ma 

0 to 8 gausses 

d000 
300 

-50 tc, +350 

-28 to -72 

volts 
volts 

volts 

volts 

10-59 ELECTRON TU8E DIVISION 
1000 COEFORATION OF AMEtICA, MARMON, NEW ALM 
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I7CFP4 

PICTURE TUBE 

Grid-No.1 Video Drive from Raster 
Cutoff (Black level): 
White-level value  28 to 72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1.5 max. megohms 

CATHODE-DR IVE  SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.I 

Nixie« and Minima Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   i16000 max. volts 
120000 min. volts 

GRID-No.4-TO-GRI6-No.1 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-70-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-ORID-No.1 VOLTAGE: 

Positive-peak value  200 flux. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . . .   ISO max. volts 
Heater positive with respect to cathode  190 Max. volts 

Equipeent Design Ranges: 

With any ultor-to-grid-ffo.s voltage (4 5,1) between 
s000* and i 6000 volts and grid-Yo 2-t o-grid-

No.2 voltage (Roe') between 220 and 640 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus*   0 to 400 volts 

Cathode-to-Grid-No.1 
Voltage (Ekgi) for 
visual extinction 
of focused raster See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 

Video Drive from Raster 
Cutoff (Black level): 
White-level value 
(Peak negative)  

Grid-No.4 Current 

Same value as determined for 
Ekgi except video drive is a 

negative voltage 
  -25 to +25 pa 

10-59 ELECTRON TUBE DIVISION 
woo COOCNATION OF »MCA. NAIIIO0.1. NM Mt 

DATA 2 



17 CF P4 

PICTURE TUBE 

Grid-No.2 Current  -15 to +15 Ma 
Field Strength of Adjust-

able Centering Magnet'   0 to 8 gausses 

Examples of Use of Design Ranges: 
Nith ultor-to-grid-
No.1 voltage of  2600o volts 

and grid-No,a-to-grid - 
No.1 voltage of  300 volts 

Grid -No.4 -to-Grid -No.1 
Voltage for focus  0 to 400 volts 

Cathode-to-Grid No.1 
Voltage for visual 
extinction of focused 
raster   28 to 60 volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 
White-level value  -28 to -60 volts 

Maximum Circuit Values: 
Grid -No.1-Circult Resistance 1  5 max. megohms 

à Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

This value is a working design-center minimum. The equivalent absolute 
nininun ultor- or ultor-to-grid-No.1 voltage is 10,800 volts, below 
which the serviceability of the 12CFPN will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 

• ultor- or ultor-to-grid-No.1 voltage is never less than 10,800 volts. 

V The grid-No.it voltage or grid-No.N-to-grid-No.1 voltage required for 
focus of any Individual tube Is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage (or prid-10.2-to-grid-mo.i 
voltage) within design ranges shown for these items. 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/2 .. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 5/16-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflec-
tion of the spot from the center of the tube face. 

a Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid 00.1 and the other 
electrodes. 

Por I-ray shielding considerations, see sheet 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

10-59 ELECTRON TUBE onnuom 
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I 7CF P4 
RASTER- CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 
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GRID-N24-TO-GRID-N21 VOLTS ADJUSTED 
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PICTURE TUBE 
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I7CFP4 

PICTURE TUBE 

'MAX. 

(NOTES 637) 

7/16 f_ 7 --SEE NOTE 7 

mAX. /16 
(NOTE 8) MAX. 

(NOTE 8) DETAIL 

SPLICE LINE 

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF ± 30° . ULTOR TERMINAL IS ON SAME SIDE AS. PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-I16 (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATEDINGAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT-

ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 

WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 

AND HAVING A DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: MEASURED 2-9/32" i 1/32" FROM THE PLANE TANGENT 

TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND 
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/13" BE-

YOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR 
DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

MOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF 
THE BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE 
FOR THE MAXIMUM DIMENSIONS OF THE BULGE. 

10-59 ELECTRON TUBE DIVORON 
MOO COSPOUTION OF MalICA. HAIIIISCH, sow 1111S111 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS =16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2I TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE .14"x 10 1/2 " 

GRID-DRIVE SERVICE 

= 6.3 VOLTS 

ULTOR VOLTS =16000 
GRID Na I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x10 1/2 ' 

I111111  11J_I_1J_1llhJ_[1_I_Ll_J_II1l III 
CORDINATES OF SCREEN: X=0.2 300 
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1111111111111111111111111 
1111111111111111111111111 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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I7CFP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Er= 6.3 VOLTS 

ULTOR-TO-GRID-N21 
VOLTS=I2000 TO 16000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N21 TO GIVE 
FOCUSED RASTER CUTOFF. 

Lilil  

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 12000 TO 16000 
GRID N21 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

111111111 
---CATHODE DRIVE   
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  
Heater Warm-Up Time (Average)  
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. . 
Cathode to all other electrodes. . . . 

External conductive coating to ultor . 

Electron Gun  Type Requiring 

Optical: 

Faceplate Filterglass 
Light transmission (Approx.)   77% 

Phosphor (For Curves, see front of this Section) . Pd—Sul f ide Type, 
Aluminized 

450 ± 5% ma 
11 seconds 

6 PiA 
5 N il 

1700 max. mmf 
1200 min. mid. 
No Ion-Trap Magnet 

Mechanical: 

Operating Position  Any 
Weight (Approx.)   10 lbs 
Overall Length   12-1/8" t 1/4" 
Neck Length  5" i 1/8" 
Projected Area of Screen   155 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Refecence Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube DImensional-OutIsnes and Bulb J232-1/2 A/8 
sheets at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Special 6-Pin (JEDEC No.86-214) 

Basing Designation for BOTTOM VIEW  7FA 

Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Grid No.1 
Pin 6-Grid No.4 
Pin 7-Grid No.2 

Cap-Ultor 
(Grid No.3, 

G4 Grid No.5, 
Collector) 

C- External 
Conductive 
Coating 

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

DATA 

3-62 
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Maximum Ratings, Design—Rasmus, Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  17600 max. volts 
GRID-No.4-TO-GRID-No.1 1FOCUSING) 

VOLTAGE: 
Positive value  1100 max. volts 
Negative value. . . . . ....... 550 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE  70 max. volts 
CATHODE-TO-ORID-No.1 VOLTAGE: 

Positive bias value   150 max. volts 
Negative peak value   2 max. volts --\ 

PEAK HEATER-CATHODE VOLTAGE: ( I 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. . 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor—to—grtd—No.2 voltage of 14500 volts 
and gr2d—No.2—to—grid—No.1 voltage of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus   -200 to +350 volts 

Cathode-to-Grid-No.1 Voltage for 
visual extinction of focused raster . 31 to 49 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . . 3.65 Pf 
Grid No.1 to all other electrodes. . . 4.15 Pf 

External conductive coating to anode . 11400 max. pf 
1 900 min. Pf 

Heater Current at 2.68 volts   450 ± 45 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, Se0 front of this Section). .P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   77% 

Mechanical: 

Weight (Approx.)   10 lbs 
Overall Length   10-13/16" ± 3/16" 
Neck Length  3-11/16" t 1/16" 
Projected Area of Screen   155 sq. in. 
External Conductive Coating: 

Type   Modified-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J132-1/2 AlB 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW   8JK 

Pin 1-Heater 
Pin 2-Grid No.2 
Pin 3-Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pin 7-Cathode 
Pin 8-Heater 

G1 

G2 

G4 
Cap-Anode 

(Grid No.3, 
02 Grid No.5, 

Screen, 
ANODE Collector) 

C - External 
Conductive 
Coating 

e.fr 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.1. 

DATA 
4-63 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE . . . . .  17600 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  950 max. volts 
Negative value  700 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   400 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  mi 12.4 f2.9 max. volts 
n. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and CC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   100 to 500 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -35 to -72 volts 

Maximum Circuit Value: 
Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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I7DSP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

lath heater having controlled ware-up Mee 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 volts 
Current   0.6 amp 
Warm-up time (Average)  11 sec 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes . . 6 Ped 
Cathode to all other electrodes   5 Me 
External conductive coating to ultor. • • f1500 max. µµf 

11000 min. µµf 
Faceplate, Spherical  Filterglass 

Light transmission (Approx  1  78% 
Phosphor (For Curves, see front of this Section) . .F4---Sulfide Type 

Aluminized 
Fluorescence  White 
Phosphorescence   White 

Persistence  Médium-Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal  
Horizontal  
Vertical   

Electron Gun  
Tube Dimensions: 

Overall length  
Greatest width  
Greatest height   
Diagonal  
Neck length   
Radius of curvature of 

faceplate (External surface)  20H3/4" 
Screen Dimensions (Minimum): 

Greatest width  14-3/4" 
Greatest height   11-11/16" 
Diagonal  15-3/4" 
Projected area  155 sq. in. 

Weight (Approx  1  10 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J132-1/2 A1/B1 
Socket  Ucinite Part No.115446, or equivalent 

iloo 
105° 
87° 

Type Requiring No Ion-Trap Magnet 

11-1/4" ± 3/16" 
15-5/8" t 1/8" 
12-3/4" t 1/8" 

16-9/16" ± 1/8" 
4-1/8" ± 1/8" 

4-60 ELECTRON MBE DIVISION 
meSO CO»OfATIO“ Of »MICA. KAIRISON. NEW MIRY 
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PICTURE TUBE 

Base 

Basing Designation for BOTTOM VIEW 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No.137-208) 
  8HR 

Cap -Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

GRID-DRIVES SERVICE 

Unless otherwise shecified, voltage val— 
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

f18000 max. volts 
112000° min. volts 

ULTOR VOLTAGE 

GRID-No.4 (FOCUSING) 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  410 max. volts 

After equipment warm-up period. . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any attar voltage (Sc5h) between 12000* and 18000 volts 
and grid—No.2 voltage (Roth) between goo and goo volts 
Grid-No.4 Voltage for 

focus§  0 to 400 volts 
Grid-No.1 Voltage (Ecik) 

fór visual extinction 
of focused raster   Sea Raster—Cutoff—Range Chart 

for Grid—Drive Service 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)   

1000 max. volts 
500 max. volts 
500 max. volts 

200 max. volts 
140 max. volts 
0 max. volts 
2 max. volts 

Same value as determined for 
Eq.), except video drive is a 

positive voltage 

ELEClliON TIME DIVISION 
uoto CORPORATION Of AMERICA, HARRISON, NM RIMY 

DATA 1 
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I7DSP4 

PICTURE TUBE 

Grid-No.4 Current  
Grid-No.2 Current  
Field Strength of Adjust-

able Centering Magnet' . . . . 

Examples of Use of Design Ranges: 

With u/tor voltage of 
and grid-No.2 voltage of 

Grid-No.4 Voltage for 
focus  

Grid-No.1 Voltage for 
visual extinction of 
focused raster   -38 to -72 -45 to -90 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  38 to 72 45 to 90 volts 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance 1  5 max. megohms 

-25 to +25 
-15 to +15 

0 to 8 

26ocio 
300 

ela 
pa 

gausses 

26000 volts 
400 volts 

0 to 400 0 to 400 volts 

CATHODE-DRIVE m SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.2 

Miximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   f18000 max. volts 
112000, min. volts 

GRID-No.4-TO-GRID-No.1 (FOCUSING) 
VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value  200 max. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . .   180 max. volts 
Heater positivewith respect tocathode  180 max. volts 

4-60 ELECTRON TUBE mesa+ 
U010 CORPORATION OF AMEIRICA. HARRISON. NEW MIR 
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PICTURE TUBE 

Equipment Design Ranges: 

With any ultor-to-grid-No.i voltage (Eco l) between 12000. 
and Coo° volts and grid-No.2-to-grid-No.1 voltage lEcvill 

between 225 and 6.10 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus §  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
(Ekgi) for visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)   

Grid-No.4 Current   
Grid-No.2 Current   
Field Strength of Adjust-

able Centering Magnet'. 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
No.i voltage of 16000 26000 volts 

and grid-No. s-to-grict-

Grid-No.4-to-Grid-No.1 volts 

No.1 voltage of 300 400 

Voltage for focus   0 to 400 0 to 400 volts 
Cathode-to-Grid-No.1 

Voltage for visual extinc-
tion of focused raster. . . 35 to 63 43 to 78 volts 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value   -35 to -63 -43 to -78 volts 

Same value as determined for 
Ekgi except video drive is a 

negative value 
-25 to +25 
-15 to +15 »a 

Maximum Circuit Values: 
Grid -No.1 -Circuit Resistance  1.5 max. megohms 

• 
Grid drive is the operating condition in which the video signal varies 
the grid—No.1 potential with respect to cathode. 

This value is a working design—center minimum. Theequivalent absolute 
ultor (or ultor—to—grid—No.1) voltage is 11.000 volts, below 

which the serviceability of the 170SPit will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply—voltage variation and equipment variation the absolute minimum 
ultor (or ultor—to—grid—No.1) voltage is never less than 11.000 volts. 

V The grid—No.a (or grid—No.a—to—grid—No.1) voltage required for optimum 
focus of any individual tube will have a value between 0 and 400 volts 
independent of ultor current and will remain essentially constant for 
values of ultor (or ultor—to—grid—No.1) voltage or grid—No.2 (or grid— 
No.2—to—grid—No.1) voltage within design ranges shown for these items. 

4-60 [LEMON MOE DIVISION 
MO CORPORATION of MICA. HARM% NM RIM, 
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PICTURE TUBE 

e Distance from Reference Lint for suitable PM centering magnet should 
not exceed 2-1/8.. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 5/16—inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 112—inch deflec— 
tion of the spot from the center of the tube face. 

M Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid pp.1 and the other 
electrodes. 

OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face. Following con-

ventional picture—tube practice, it is recommended that the 
cabinet be provided with a shatter—proof, glass cover over 

the face of the I7DSP4 to protect it from being struck acci— 

dentally and to protect against possible damage resulting 

from tube implosion under some abnormal condition. This 

safety cover can also provide X—ray protection when required. 

Per /-ray shielding considerations, see sheet 

I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 

4-60 ELECTRON TUBE DIVISION 
10510 COMUTION 0F AMERICA. MUSSON. NEW RIMY 
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PICTURE TUBE 

CE-10375A 4-60 ELECTRON TUBE DIVISION 
M040 COMNATION OF AWRICA, HAINISON, NEW ARM 
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PICTURE TUBE 

CE-103758 ELECTRON TUBE DIVISION 
IMO CORPORATION Of AMERICA. NAIRISCN, NEW AM 
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PICTURE TUBE 

23/. 11;NIAL 
I (NOTES 8 a7) 

SPLICE LINE 

7 NOTE 7 
MAX. t /16 

(NOTE ) MAX. 
(NOTE 6) DETAIL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDEC No.G-I26 (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 FORTH'S BASE SHOULD NOT BERIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE-

LY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 

AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: MEASURED 2-9/32" ± I/32" FROM THE PLANE TANGENT 

TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/4", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-

SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE 

BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR 

THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE 
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE 

OF MATERIAL SUCH AS ASPHALT-IMPREGNATEDFELT,OREÇUIVALENT. 

4-60 ELECMON TUBE DIVISION 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-NI N.0E/LT5=16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID NR1 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE =14"x 10 1,2" 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR VOLTS =16000 
GRID NR I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE =I4"x 10 1,2" 

---CATHODE DRIVE 
GRID DRIVE 
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17DWP4 

Picture Tube 
( RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

GENERAL DATA 

/— 

I ' 
/ 

Electrical: 

Heater Current at 6.3 volts   600 t 10% ma 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 65 MILf 
Cathode to all other electrodes   5 MAJ 

External conductive coating to ultor. 
750 min. mgf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission (Approx  )  74% 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  18 lbs 
Overall Length  19-3/16" t 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  149 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dintensi onal-Out t Ines and Bulb J133 BID sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Shell Duodecal 6-Pin, 

Arrangement 1, (JEDEC Group 4, No.B6-63) 
Basing Designation for BOTTOM VIEW  12L 

ULTORG4 
Pin 1-Heater lie;' Cap-Ultor 
Pin 2-Grid No.1 ci (Grid No.3, 
Pin 6-Grid No.4 Grid No.S, 
Pin 10-Grid No.2 Collector) 
Pin 11-Cathode c. io C -External 
Pin 12-Heater G2 Conductive 

Coating 

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

DATA 

1-63 



17DWP4 

Maximum Ratings, Design-Naxt.nun Values: 

ULTOR VOLTAGE   22000 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  800 max. volts 
GRID-No.2 VOLTAGE   700 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   180 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Typical Operating Conditions: 

Vith uLtor voltage of 1800o volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus   0 to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

volts --,\ 

(S 

o 

RADIO CORPORATION OF AMERICA 
Bonbon Tee Division Harrison. N. L 
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Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

DATA 

General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  
Current at 6.3 volts  
Warm-up time (Average)  

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . 
Cathode to all other electrodes . 

External conductive coating to ultor. . 

6.3 
0.45 

11 

volts 
8011) 

sec 

6 mgf 
S mgf 

f1500 max. µµf 
11000 min. pmf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  77% 

Phosphor (For Cernes, see front of this section). .P4--Sulfide Type 
Aluminized 

Fluorescence  White 
White Phosphorescence   

Persistence  Medium Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.}: 

Diagonal  110° 
Horizontal  105° 
Vertical  87o 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 
Overall length  10-11/16" ± 1/4" 
Greatest width  15-5/8" ± 1/8" 
Greatest height   12-3/4" t 1/8" 
Diagonal  16-9/16" ± 1/8" 
Neck length   3-9/16" ± 1/8" 
Radius of curvature of faceplate 

(External surface)  20-3/4" 
Screen Dimensions (Minimum): 

Greatest width  
Greatest height   
Diagonal  
Projected area  

Weight (Approx  )  
Operating Position  
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb J132-1/2 A/B 
Socket  Ucinite Part No.115446, or equivalent 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1. 

(JEDEC No. B7-208) 

14-3/4" 
11-11/16" 

15-3/4" 
155 sq. in. 

10 lbs 
Any 

C), RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, K. J. 

DATA I 
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Bluing Designation for BOTTOM VIEW  BJR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.3 
Pin 6-Internal 

Connection--
Do Not Use 

Pin 7-Cathode 

Pin 8-Heater 
Cap-Ultor 

(Grid No.4. 
Collector) 

C- External 
Conductive 
Coating 

6RID-DRIVEA SERVICE 
Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  f16000 max. volts 
1120006 min. volts 

GRID-N0.3 (FOCUSING) VOLTAGE   650 max. volts 
1550 max. volts 
1300 min. volts 

GRID-No.1 VOLTAGE: 
Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . .   180 max. volts 
Heater positive with respect tocathode  180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Eood between 12000 and 16000 volts 
and grid—No.2 voltage (E c hl between goo and 550 volts 2 

GRID-No.2 VOLTAGE 

Grid-No.3 Voltage for 
focus*   0 to 400 volts 

Grid-No.1 Voltage (Ec /k) 
for visual extinction 

of focused raster See Raster—Cutoff—Range Chart 
for Grid—Drive Service 

Grid-No.1 Video Drive from 
Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)  Same value as determined for 

Ecik except video drive is a 
positive voltage 

Grid-No.3 Current  -25 to +25 Ma 
Grid-No.2 Current  -15 to +15 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Field Strength of Adjust-
able Centering Magnetà . . 0 to 12 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 16000 16000 volts 
and grid—No.2 voltage of 400 500 volts 

Grid-No.3 Voltage for 
focus  0 to 400 0 to 400 volts 

Grid-No.1 Voltage for 
visual extinction 
of focused raster  -34 to -63 -43 to -78 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
Nfiite-level value  34 to 63 43 to 78 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megehms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values 
are posittve with respect to grid Yo.1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  116000 nmx. volts 
11200CM min. volts 

GRID-No.3-TO-GRID-No.1 (FOCUSING) 
VOLTAGE . . . . . . . .   650 max. volts 

GRID-No.2-TO-GRID4No.1 VOLTAGE  690 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE  1550 max. volts 

1300 min. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   200 max. volts 
Positive-bias value   140 max. volts 
Negative-bias value   Q max. volts 
Negative-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warn-up period. . .   120 max. volts 
Heater positive with respect tocathode  180 max. volts 

Equipment Design Ranges: 

With any a/tor—to—grid—No.1 voltage (Ncori) between 
12000 and 16o0o volts and grid —No.2 —to —grid — 
No.i voltage (E02el) between 400 and 690 volts 

Grid-No.3-to-Grid -No.1 
Voltage for focus §  0 to-400 volts 

ce RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. j. 8-60 
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Cathode-to-Grid-No.1 
Voltage (Ekg1 ) for 
visual extinction 
of focused raster  See Raster-Cutoff-Range Chart 

for Cathode -Prive Service 
Cathode-to-Grid-No.1 

Video Drive from 
Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)   Same value as determined for 

EN except video drive is a 
91 negative voltage 

Grid-No.3 Current   -25 to +25 µa 
Grid-No.2 Current   -15 to +15 ma 
Field Strength of Adjust-

able Centering Magnetà. . 0 to 12 gausses 

Examples of Use of Design Ranges: ( 

With ultor-to-grtd-
No.1 voltage of 16ceo i6000 volts 

and grid-No.2 to-grid-
No.i voltage of 400 500 volts 

Grid-No.3 to-Grid-
No.1 Voltage 
for focus   0 to 400 0 to 400 volts 

Cathode-to-Grid-No.1 
Voltage for visual 
extinction of 
focused raster  34 to 56 41 to 69 volts 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black level): 
White-level value . . . . -34 to -56 -41 to -69 volts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance  1.5 max. megohms 

L Grid drive is the operatin condition in which the video algnal varies 
the grid—No.I potential wi th respect to cathode. 

This value is a working design—center minimum. The equivalent absolute 
wintsun ultor— or ultor—to—grid—No.1 voltage is 11,000 volts, below 
which the serviceability of the 1700P4 will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply—voltage variation and equipment variation the absolute minimum 
ultor— or ultor—to—grid—No.1 voltage is never less than 11,000 volts. 

The grid—No.3 voltage required for optimum focus of any individual tube 
may have a value anywhere between 0 and 400 volts and is a function of 
the value of the ultor voltage, ultor current, and grid—No.2 voltage. 
It changes directly with the ultor voltage at the rate of approximately 
45 volts for each 1000—volt change in ultor voltage; inversely with 
grid—No.2 voltage at the rate of about 60 volts for each 100—volt 
change in grid—No.2 voltage; and inversely with ultor current at the 
rate of about 150 volts foreach 100—microampere change in ultor current. 
Because the 170XP4 has a narrow depth of focus. It is necessary to 
provide means such as a potentiometer or a 4—tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus is I ) 
obtained if the focusing voltage is within 75 volts of the value \ / 
required for optimum focus and if the focusing voltage is maintained 
to within 75 volts of theoptimumvalue during line—voltage fluctuations. 

) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4 Distance from Reference hint for suitable PM centering magnet should 
not exceed 2-1/e .. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having e 5/16-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earths magnetic field can cause as much as 1/2-inch de-
flection of the spot from the center of the tube face. 

11 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. 

OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face. Following 

conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 

over the face of the I7DXP4 to protect it from being struck 

accidentally and to protect against possibledamage resulting 

from tube implosion under some abnormal condition. This 
safety covercan also provide X-ray protection when required. 

For I-ray shielding consideratIons, see sheet 
1-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I 
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0, 

SCREEN 
HEIGHT 

III /16* 
MIN. 

SCREEN WIDTH 
14 34 MIN. 

15 51; ± I/8» 

(NOTE b) 

SMALL-BUTTON NEOE1GHTAR 
7- P IN BASE, 

ARRANGEMENT I, 
JEDEC ret 87-208 

(NOTE 3) 

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



17DXP4 

I/2«R. 

I/8" 
(NOTE 61 

qPLICE LINE 
(SEE DETAIL) 

714;2 14. 

ç„.**,4-0‘)•(e.-11à 
(Peoe:çç" 

ioni:t   

*lire 
6» R. 

43f4 
MIN. 

s'ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC Ne JI-21 

(NOTE 1) 

92CL-I0764 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDECNo.G-I26 (SHOWN AT FRONT OF THIS 

SECTION) AND WITH TUBE SEATEDINGAUGE, THE REFERENCE LINE 

IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ( OF THE 

GAUGE WITH THE GLASS FUNNEL. 

NOTE 8: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWEDTO MOVE FREELY. 
THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE CIRCUIT 

WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 

CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 

AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

ROTE 8: MEASURED 2-9/32" ± 1/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

MOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN— 

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-

SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE 
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR 
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE 

SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE 
OF MATERIAL SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT. 

MOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 

FROM REFERENCE LINE. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 

300 400 
GRID-N22 VOLTS 

500 

Cathode-Drive Service 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=12000 TO 16000 
GRID-N 23-TO-GRID-NAI VOLTS ADJUSTED 

FOR FOCUS. 

300 400 500 
GRID-N*2-TO-GRID-N41 VOLTS 

HIMIRfiniigi « :::iimmaripm• • 
irmaimuiniiiii 

• • 

92CS-9931 

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

Ferma-Chrome Banded. Type Implosion Protection 
90° Rectangular Hi -Lite Screen 
Blue-Gun-Down Operation Unity Current Ratios 

EL ECTRICAL 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series 
Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 V   900 mA 

Focusing Method   Electrostatic 

Focus Lens   Unipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 
Deflection Angles (Approx..): 

Diagonal  90 deg. 

Horizontal  79 deg. 

Vertic al   63 deg. 

Direct Interelectrode Capacitances (Approx.): 

Grid No.1 of any gun 
to all other electrodes   7.5 pF 

Grid No.4 to all other electrodes   6 pF 

All cathodes to all other electrodes   15 pF 

External conductive coating {1500 max. pF 
to anode   1000 min. pF 

OPTICAL 
Faceplate Filterglass 

Light transmission at center 
(Approx.)   48 % 

Surface   Polished 

Screen   Aluminized 

Matrix  Black opaque material 

Phosphor, rare-earth (red), 
sulfide (blue & green)  P22 

Persistence  Medium-Short 

Array   Dot trios 

Spacing between centers of 
adjacent dot trios (approx.)   0.029 in (0.74 mm) 

IECEDO Electronic Components 
DATA 1 

11-69 
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MECHANICAL 

Minimum Screen Area (Projected) . . 145 sq. in ( 935 so. cm) --
Bulb Funnel Designation   JEDEC No.J 139 M 
Bulb Panel Designation   JEDEC No.FP 139B1 - 1 
Base Designation °   Small-Button Diheptar 12-pin 

Basing Designation   JEDEC No.14BH 
Pin Position Alignment   Pin No. 5 Aligns Approx. 

with Anode Bulb Contact 
Operating Position: 

For blue gun down   Anode Bulb Contact on Top 
For blue gun up   Anode Bulb Contact on Bottom 

Weight (Approx.)   17.5 lb (8.0 kg) 

MAXIMUM AND MINIMUM RATINGS, Design-Maximum Values 

Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

Anode Voltage   I 22,500 max. V I 
1 17,000 min. V 

Total Anode Current, 
Long-Term Average   750 max. µA 

Grid-No.4 (Focusing Electrode) 
Voltage: 
Positive value   1100 max. V 
Negative value   550 max. V 

Peak Grid-No.2 Voltage. 
Including Video Signal Voltage.. 1000 max. V 

Grid-No.I Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value 140 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage (ac or dc): c 
.1 6.9 max. V 

Under operating conditions   1 5.7 min. V 

Under standby conditionsd   5.5 max. V 
Peak Heater-Cathode Voltage: ( 
Heater negative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds . . 450 max. V 

After equipment warm-up period: 
Combined AC and DC value   200 max. V 
DC component value   200 max. V 

Heater positive with respect to cathode: ) 
AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 

Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

For anode voltages between 17,000 and 22,500 V 

Grid-No.4 (Focusing Electrode) Voltage . . —75 to 400 V 

Electronic 
Components 
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17EZP22 
Grid-No.2 and Grid-No.1 Voltages for 

Visual Extinction of Focused 
Spot   SEE CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube (At grid-No.1 spot cutoff 
voltage of —100 V)  1.86 

Heater Voltage: c 
Under operating conditions: 

When standby operation is not utilized  6.3 V 

When 5.0-V standby operation is utilizedd  6.0 V 

Under standby conditionsd   5.0 V 
Grid-No.4 Current (Total)  —.60 to +60 µA 

Grid-No.2 Current   —5 to +5 IAA 
To Product White of 9300° K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 
Percentage of total anode 

current supplied by Red Blue Green 
each gun (average)   34 32 34 % 

Ratio of cathode currents: Min. Typ. Max. 
Red/blue   0.75 1.10 1.50 
Red/green  0.65 1.00 1.50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 

Horizontal   ± 0.45 in (± 11.4 mm). 

Vertical   t 0.45 in (± 11.4 late 
Lateral distance between the 

blue beam and the converged 
red and green beams   t 0.25 in tt 64 met 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)  ±0.37 in (t 0-4 Une 

Maximum Required Correction for 
Registere (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the center of the 
Screen in any Direction  0,005 is 0.13 nim) ntax. 

LIMITING CIRCUIT VALUES 
s_ Effective grid-No.1-to-cathode-

circuit resistance (each gun)   0.75 max. MQ 
The low-voltage circuits, including all heater circuits, should 
be analyzed by assuming the color picture tube heater is con-
nected directly to the receiver chassis ground. Under these 
conditions the circuits to the elements of all tubes, including 
the color picture tube, operating from the same heater winding 
and all connections of any other circuits to the heater winding 
should each have an impedance such that their respective 
power sources in combination will not supply a continuous 

MCOM Electronic Components 
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17EZP22 

short circuit current of more than 750 mA total in the assumed 
picture tube heater ground connection. The leads from all 
other circuits must be separated from the picture tube leads 
by a minimum distance of 0.25 inch (6.4 mm) to prevent energy ) 
transfer to the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 

a The mating socket, including its associated, physically-
attached hardware and circuitry, must not weigh more that, 
one pound. 

C For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

d For "instant on" applications, a maximum heater voltage 
5.5 volts (design-maximum value) may be maintained on the --
color picture tube when the receiver is in the "off" (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

e Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 17EZP22 is designed to be operated at 
anode voltages as high as 22.5 kilovolts (design-maxi-
mum value), shielding of the 17EZP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 

BASE SPECIFICATION — JEDEC No. 14BH 
) 

Pin 1: Heater Pin 12: Grid No.1 of Blue Gun 
Pin 2: Cathode of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 3: Grid No.1 of Red Gun Pin 14: Heater 
Pin 4: Grid No.2 of Red Gun Cap: Anode (Grid No.3, 
Pin 5: Grid No.2 of Green Gun Grid No.5, Screen, 
Pin 6: Cathode of Green Gun Collector) 
Pin 7: Grid No.1 of Green Gun C: External Conductive 
Pin 9: Grid No.4 Coating 

Pinll: Cathode of Blue Gun 

Electronic 
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17EZP22 
BOTTOM VIEW 
OF BASE 

.300 
7.6 - 

5. LOCATION OF 
RADICAL-CONVERGING 
POLE PIECES 
VIEWED FROM 235 

è SCREEN END 6.0 
OF GUNS 

INTERNAL 
MAGNETIC 
SHIELD 

RACAL POLE PIECES 

120s • 

92LIA-1251R2 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge (JEDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C' of the gauge 
with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch (51-mm) 
circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, lintless 
cloth. 
Note 5: All peripheral points of the faceplate lie on a spheri-
cal surface having a radius of 25.141 inches (638.58 mm). 
The center of the faceplate is located .016 inch (.41 mm) 
above this spherical surface. 
Note 6: "Z" is located on the outside surface of the face-
plate, on the screen diagonal at a point .125 in (3.18 mm) 
beyond the minimum screen. This point is used as a refer-
ence for the tension hand. 
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17EZP22 

CONTACT 
AREA OF 
EXTERNAL 

CONDUCTIVE 
COATING 
(NOTE 3) 

4.00 MIN. 

31.8 

1 
SCREEN 
HE CNT 

42.684 R 10.901 
276.89MIN' 

R. 217-21t. 

1.438 ±.063 
36.52±1.60 

.250 
035 

)fi 

216 
15.254 *.093  
387.45 *2.36 

0.0. OF TENSION BAND 

DIMENSIONAL 
BASE 

4EDEC No. 812-244 
(NOTE 2) 

2.935 
74.55 

INTERNAL 
RADIAL-CONVERGING 

POLE PIECES 

No. J1-21 C 
CAVITY CAP 

TRANPARENT 
INSULATING 
COATING 
(NOTE 4) 

—SEAL UNE e 

CLEARANCE 
FCR TENSION 
BAND CUP 

SCREEN WIDTH 
13.953 
354.41 

Lty,2 R. I 

41.874 38'07I 
1058.52 R 

0 0 1015.29 1  

6.704 
170.28 

(NOTE 6) 
- 

1.500 
—  38 . 10 MAX' 

0 MAX 76. 2 

§,liz ! 
155.37 

12.431±.093  ii 315.75* 236 0.D. OF 
TENSION 
BAND & 
CRIMP 

4.756 SEAL 
120.80 

SCREEN DIAGONAL 
16.191  
411.25 11•111. 

SAGITTAL HEIGHTS AT POINTS --125 BEYOND EDGE OF MIN. SCREEN 
318 

I. 398 1.04 .642 
DIAGONAL grer WIDTH g ri0 i HEIGHT 

Dimensions in Inches/ mm unless otherwise noted 
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TENSION 8.00 

17EZP22 
OUTLINE 

TENSION MD 

TAPE 

TAPE 

3.195 *.1Z5 
81.1533.18 

6.710i 063 
170.43t1.60 

9. 905* .188  
251.581 4.78 

16.596 *375 
421.59*9.53 

3.032 * .188  
77.01 *4.78 

6.693* .188  

170.0014.78 

92LL-3193R1 
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17EZP22 
CUTOFF DESIGN CHART 

HEATER VOLTAGE • 6.3 V 
ANODE -TO- CATHODE VOLTAGE • 

17,000 TO 22,500 V 
GRID-No.4 -TO- CATHODE VOLTAGE 
ADJUSTED FOR FOCUS. 

. :::::**::•:::: 

 ••••••••••••••••••» ............... .••••••••• 

•••••••••••••••••••••••••••••••• ••••••••••• 
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I. 350 

o 

ti 300  
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o 
250 

o 
oI 

200 

o 

0 -20 -40 -60 -80 -100 -120 -140 

Ge1D- No.1- TO - CATHODE VOLTAGE — V 
921.1A-10831U 

C.) 

L) 
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17HP4C 

Picture Tube 

' 

O 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 
Direct Interelectrode Capacitances: 
Cathode to all other electrodes  
Grid No.1 to all other electrodes. . . 

External conductive coating to anode . 

Heater Current at 6.3 volts  
Electron Gun   

5 Pf 
6 Pf 

S1500 max. Pf 
1 750 min. Pf 

600 ± 30 ma 
Type Requiring 

No Ion-Trap Magnet 

Optical: 
Phosphor (For Curves, see front of this section). .P4--Sulfide Type, 

Aluminized 
  Filterglass 
(Approx.)   74% 

Faceplate, Spherical 
Light transmission 

Mechanical: 

Weight (Approx.)   18 lbs 
Overall Length   19-3/16" t 3/8" 
Neck Length  7-1/2" ± 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J133 B/Dsheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.86-63) 
Basing Designation for BOTTOM VIEW   12L 

G4 
Pin 1—Heater ANODE 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

112 K 
H H 

2 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE. . . . . .  17500 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

RADIO CORPORATION OF AMERICA DATA 
Electronic Components and Devices Harrison, N. 1. 1-64 



17HP4C 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

HEATER VOLTAGE   1f6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period . 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with resPect to cathode 

Anode Vol tage  14000 volts 
Grid-No.4 Voltage  -56 to +310 volts 
Grid-No.2 Voltage  300 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster   -213to-72 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

) 

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



17LP4B 

Picture Tube 

) 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes  6 Pf 
External conductive coating to anode f1500 max. pf 

1 750 min. pf 
Heater Current at 6.3 volts  600 t 30 ma 
Electron Gun   Type Requiring 

No Ion-Trap Magnet 
Optical: 

Phosphor (For Curves, see front of this Section). P4---Sulfide Type, 
Aluminized 

Faceplate, Cylindrical  Filterglass 
Light transmission (Approx.)   66% 

Mechanical: 

Weight (Approx.)   19 lbs 
Overall Length   19-3/16" t 3/8" 
Neck Length  7-1/2" t 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture—Tube Dirsenszonal-Outlines and Bulb JiqqC/E sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW   121 
64 

Pin 1-Heater ANODE 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

H 

62 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are Oositive with resteect to cathode 

ANODE VOLTAGE. . . . .  17500 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  {6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  
DC component  

200 max. volts 
100 max. volts ( 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   -56 to +310 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.1 -Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
709 MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . . 5. pf 
Grid No.1 to all other electrodes. . . 6 Pf 

.! External conductive coating to anode . I. rTig : 
pf 

Heater Current at 6.3 volts  600 t 60 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Reauiring No Ion-Trap Magnet 

Optical: 

t 1 Phosphor (far curies, see front of this section). P4-Sulfide Type, 
Alumind 

Faceplate. . . . . . . . ............ Filterglass 
Light traneasskonlAppróxi   74% 

Mechanical: 

Weight (Approx.)   ra lbs 
Overall Length   ..   19-3/16"±9/8" 
Neck Length  7-i/2.'13/16" 
Projected Area of Screen   
External Conductive Coating: 
TYPe   
Contact area for grounding   Near Reference Line 

For Additional Information. Pn Coatings, Dimensions, and De-
flection Angles: 
SePPicture-Tubeelmenssonal-QutilneSand Ova J133 ('/6 sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Shell Duodecal 5-Pin (JEDEC Group 4, 

No. B5-57) 
Basing Designation for BOTTOM VIEW   12N 

ANODE 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

H 

Ga 

149 sq. in, 

'Regular-Band 

Cap-Anode 
(Grid No.3, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, yes:en-Max:mum Values: 

Unless otherwise specified, voltage val-
ues are positive with resPect to cathode 

Anode Voltage  20000 max. volts 
Grid-No.2 Voltage  550 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Grid-No.1 Voltage: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  {6 9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect 

to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with respect 
to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid -Drive Service: 

Unless otherwise spectfled, voltage val— 
ues are Positsve with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster. . . -28 to -72 volts 

Noxious Circuit Value: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

( 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 
With Neater  Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . . 3.4 Pf 
Grid No.1 to all other electrodes . . . 3.4 Pf 
External conductive coating to anode. . 11400 max. pf 

1 850 min. Pf 
Heater Current at 2.68 volts  450 t 45 ma 
Heater Warm-Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4--Sulfide Type, 
Aluminized 

Faceplate   Filterglass 
Light transmission (Approx  )  77% 

Mechanical: 

Weight (Approx  /  14 lbs 
Overall Length  10-15/16" t 3/16" 
Neck Length   3-11/16" t 1/16" 
Projected Area of Screen  172 sq.in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb ..1149 A sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. B7-208) 
Basing Designation for BOTTOM VIEW  8JK 

G4 

Pin 1-Heater 
Pin 2-Grid No.2 
Pin 3-Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pin 7-Cathode 
Pin 8-Heater 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE   20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  950 max. volts 
Negative value  700 max. volts 

GRID-No.? VOITAGF   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   400 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  12.9 max. volts 
2.4 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. . 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage   16000 volts 
Grid-No.4 Voltage   100to500 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -35to-72 volts 

Maximum Circuit Value: 

Grid -No.1 -Circuit Resistance 1.5 max. megohms ( 

For X-radiation shielding considerations, see sheet 
A-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



19AFP4 

Picture Tube 
GI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 

Heater Current at 6.3 volts  600 t 5% ma 
Heater Warm-Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 mgf 
Cathode to all other electrodes. . . . 5 me 

External conductive coating to ultor . £1500 max. mgf 
11000 min. me 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel  Filterglass 
Light transmission (Approx.)   44% 

Phosphor (For Curves, see front of this Section) .P4---Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx.)   18-1/2 lbs 
Overall Length   11-5/8" t 5/16" 
Neck Length  4-1/8" ± 1/à" 
Projected Area of Screen   172 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimenstonal-OuttinesandBulb ./.1.19 C sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
, Base Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No. B7-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Ratings, Destgn-Naxinium Values: 

ULTOR VOLTAGE. . . . . .  20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period . 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 
and grid-No.a voltage of 300 volts 

Grid-No.4 Voltage for focus  0 to 400 volts 
Grid-No.1 Voltage for visual extinction 

of focused raster  -35 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohmm 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

L) 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   450 ± 10% Ma 

Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 µµf 
Cathode to all other electrodes . . . . 5 mgf 

{ 
1900 m. Mgf External conductivecoatingtoultor. . . 1400 min ax. Pgf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission (Approx  )  78% 

Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type, 
Aluminized 

( 

o 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  14 lbs 
Overall Length  11-3/8" ± 1/4" 
Neck Length   4-1/8" ± 1/8" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 
Type Regular Rand 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J149 A sheets 
at' the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Special 6-Pin (JEDEC No.B6-214) 

Basing Designation for BOTTOM VIEW  7FA 

Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Grid No.1 
Pin 6-Grid No.4 
Pin 7-Grid No.2 

H 

Cap-Ultor 
(Grid No.3, 

G4 Grid No.5, 
Collector) 

C - External 
cz Conductive 

Coating 

ULTOR 

RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison, N. J. 5-62 
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Maximum and Minimum Ratings, Design -Maximum Values: 

ULTOR-TO -GRID-No.1 VOLTAGE 119800 max. volts 
112000 min. volts 

GRID-No.4 -TO-GRID-No.1 (FOCUSING)VOLTAGE: 
Positive value  1100 max. volts 
Negative value  500 max. volts 

GRID-No.2 -TO-GRID-No.1 VOLTAGE f 70 max. volts 
1 40 min. volts 

CATHODE-TO-GRID-Nø.1 VOLTAGE  100 max. volts 
HEATER VOLTAGE f 7 max. volts 

1 5.8 min. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  410 max. volts 
After equipment warm-up period. 180 max. volts (-

Heater positive with ) 
respect to cathode  180 max. volts - 

Typical Operating Conditions: 
With ultor-to -grid -No.1 voltage of 14500 volts 
and grid -NO. 2 -to -grid -NO. 1 voltage of Bo volts 

Grid -No.4 -to-Grid -No.1 Voltage for focus 0 to 500 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster. . 31 to 49 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

O 

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

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 
Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm-Up Time (Average)  11 seconds 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   114° 
Horizontal   102° 
Vertical   85° 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes  6 Me 
Cathode to all other electrodes  5 MPS 

11500 max. mmf 
External conductivecoatingto ultor. ' • 11000 min. mmf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Faceplate Filterglass 

Light transmission at center (Approx.)   78% 
Phosphor (For curves. see front of this Section) . P4—Sul f i de Type 

Aluminized 
Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   11-3/8" t 1/4" 
Greatest width   16-13/32" ± 1/8" 
Greatest height  13-11/32" t 1/8" 
Diagonal   18-5/8" t 1/8" 
Neck length  4-1/8" t 1/8" 
Curvature of faceplate (External Radii): 
Center   48" 
Edge   21" 

Screen Dimensions (Minimum): 
Greatest width   15-1/8" 
Greatest height  12" 
Diagonal   17-9/16" 
Projected area   172 sq. in. 

Weight (Approx.)   14 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC NP.J1-21) 
Bulb   J149A1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No.87-208) 

Basing Designation for BOTTOM VIEW  8HR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3 - Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

Cap-Ultor 
(Grid No.3, 
Grid No.5. 
Collector) 

C -External 
Conductive 
Coating 

GRID-DRIVEA SERVICE 

Unless otherwise specified, voltage values 
are positive with resPect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE   {23000 max. volts ( 
15000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   {550 max. volts 
200 min. volts 

GRID-No.1 VOLTAGE: 
Negative-peak value   220 max. volts 
Negative-bias value   154 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

HEATER VOLTAGE  {6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period. .   200 max. volts 
Heater positive with respect tocathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage (Ec,h) of 20000 volts 
and grid-No.2 voltage (Ec2 u) of 400 volts 

Grid-No.4 Voltage for focus*  0 to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster* . . . . -36 to -94 volts 
Field Strength of Adjustable 
Centering Magneto   0 to 9 gausses 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CATHODE-DRIVEè SERVICE 

Unless otherwise sPecified. voltage values 
a re positive with respect to grti d No.2 

Maximum and Minimum Ratings, Design-Maxievw Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  f23000 max. volts 
115000 min. volts 

GRID-No.4 -TO-GRID-No.1 
(FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE  f700 max. volts 
1350 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  550 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
• 1.5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heaternegative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period. .   200 max. volts 
Heaterpositive with respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.2 
voltage (E 20000 ,5111 of volts 

and grid-No.2-to-gricl-No.2 
voltage (Ec2,1) of 400 volts 

Grid -No.4-to-Grid-No.1 
Voltage for focus.  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
for visual extinction of focused 
raster. • • • • • • • • •   36 to 78 volts 

Field Strength of Adjustable 
Centering Magneté   0 to 9 gausses 

Maximum Circuit Values: 

Grid-No.1 -Circuit Resistance  1.5 max. megohms 

Grid drive is the operating condition in which the video signal varlet 
the grid-No.1 potential with respect to cathode. 

e The grid-No.4 (or grid-No.4-to-grid-No.1) voltage required for °stint», 
focus of any individual tube will have a value anywhere between 0 and 
400 volts. Is Independent of ultor current and will remain essentially 
constant for values of ultor (or ultor-to-grid-No.1) voltage or grid-
No.2 (or grid-No.2-to-grid-No.1) voltage within design-maximum ratings 
shown for these items. 

* See Raster-Cutoff-Range Chart for Ovid-Drive Service. 

Distance from Reference Lime for suitable PM centering magnet should 
not exceed 2-1/4'. The specified centering magnet compensates only 
for the effect which mechanical tube tolerances may have on the 
location of the undeflected focused spot with respect to the center of 
the tube face. Maximum field strength of adjustable centering magnet 
equals: 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1\ii Ece or [cm', (volts) 

16000 (volts) 

The equipment manufacturer must determine and supply additional co.-
Sensation for the effects of the earth's magnetic field and extraneous 
fields due to choice of circuitry and components. The additional cour 
sensation should preferably be applied as part of the magnetic field 
of the deflecting yoke. 

à Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid Mo.1 and the other 
electrodes. 

• See Ratter-Cutoff-Range Chart for Cathode-Drive garatce. 

x S 91RUMeS 

OPERATING CONSIDERATIONS 

X-Ray Warning. When operated at ultor voltages up to 
16 kilovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 

permits operation atvoltages as high as 23 kilovolts (Design-

maximum value), shielding of this picture tube for X-ray 

radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following con-

ventional picture tube practice, it is recommeoded that the 

cabinet be provided with\it shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 

accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 

safety cover can also provide X-ray protection when required. 

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



19AVP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
E for 6.3 VOLTS 
ULTOR VOLTS=I5000 TO 23000 
GRID-N4 VOLTS ADJUSTED FOR FOCUS 

 ProMMMIBM 
 OMB 

 190,...  

 ...ai 

:::  
  Z.0@000/0010101 Al 1000 M M   

M.4000000.10010100 000p000 a  
 to000.010100110001010001 BUM 

g OM MIMI  
O001101110000:100 01010101m m..,-.  
O0000MOMOMM0 001000e0000..1Z.  
mum» .... inivara iti  

 w r.......eammilmi:  
 :  

200 300 400 500 600 
GRID-N2 VOLTS 

11110C.3-107110 

Cathode-Drive Service 
Efr 6.3 VOLTS 
ULTOR-TO-GRID- Nol VOLTS 15000 TO 23000 
GRID-No4-TO-GRID-Nol VOLTS ADJUSTED FOR FOCUS 

300 400 500 600 
GRID-022-70-GMD -Nil VOLTS 

700 
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92C5- 10819 
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240" 

REFERENCE LINE F".. 
(NOTE 2) 1.884' L884" 

SMALL-BUTTON -.025 
NEOEIGHTAR 
7-PIN BASE 

ARRANGEMENT I 
JEDEC Ne 87-s 208 

(NOTE 3) 

I if.±4: 

SCREEN 
HEIGHT 

12" 
MIN. 

20R. 

"R. 

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

IR. . -41 •I--TRANSPARENT INSULATING COATING / (NOTE 41 

5° REINFORCING RIBS-SEE DETAIL 

eel 
-c‘ 

c. (Rots‘ 
tr-

4-17 

4 

ULTOR RECESSED SMALL CAVITY CAP JEDEC N2 41-21 (NOTE 01 

92CL-10670RI 

CD RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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t „ 
L719- 

2.494" 
MOLD-MATCH LINE 

.438"  4 

 SPLICE LINIE 
438" I -SEAL BUL,GE ,. 

(NOTE 8) (NOTE 7) 

DETNL OF PANEL, 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 300. ULTOR TERMINAL IS ON SAME SIDEAS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-I26 (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. THE DESIGN OFTHE SOCKET SHOULD BE SUCH THAT 
THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH 
THE SOCKET CONTACTS ONTHE BASE PINS. BOTTOM CIRCUMFERENCE 

OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: TO CLEAN THIS AREA,WIPEONLY WITH SOFT DRY LINT-
LESS CLOTH. 

MOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

MOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE (HE 

INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

MOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 

WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE 
SUPPORT CLAMPS MUST BE SPECED FROM THE TUBE BY USE OF 

CUSHIONING PADSNADEOFNATERIAL SUCH AS ASPHALT-IMPREGNATED 
FELT, OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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BULB—CONTOUR DINEXSIONS 

SNORT—SIDE MY 

III 1 J 31:,: r AXIS 
5424e5" -1-  

.5.96- 1 A2.06-, 

L  
C 

2.62"-Ai 

_i 4.12" 

LONG—SIDE VIEW 

_ 

 7.66"  

 /Ace  

  72 

3.64" 

I-5.63" 

264;1 

REFERENCE LINE 

MOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 

DESCRIBE THE BOG I E-BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 19AYPit IS the same as the 29AVP4 except for the following 
item: 

Electrical: 

Heater Current at 6.3 volts  450 i 20 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 t 10% ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 mgf 
Cathode to all other electrodes . . . . 5 god 

External conductivecoatingtoultor. . . . ggf {2000 max" 
1500 min. Nd 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Faceplate   Filterglass 

Light transmission (Approx  )  78% 
Phosphor (For Curves, see front of this Section) . . 134—Sulfide Type, 

Aluminized 

Mechanical: 
Operating Position  Any 
Weight (Approx  )  15 lbs 
Overall Length  15-1/4" t 3/8" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Dul6J149 asheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Rases (Alternates): 

Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.86-203) 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.86-63) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid Wo.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

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

DATA 

5-62 



19BDP4 

Maximum and Minimum Ratings, Des:ex-Maximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE f19800 max. volts 
112000 min. volts 

GRID-No.4-TO-GRID-No.1 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  500 max. volts 

GRID-No.2-70-GRID-Mo.1 VOLTAGE  {70 max. volts 
40 min. volts 

CATHODE-TO-GRID-No.1 VOLTAGE  100 max. volts 
HEATER VOLTAGE  f 7 max. volts 

15.8 min. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  410 max. volts 
After equipment warm-up period. . 180 max. volts 

Heater positive with 
respect to cathode  

Typical Operating Conditions: 

With u/tor-to-grid-No.1 voltage of 14500 volts 
and grld-llo.s-to-grid-No.1 voltage of 50 volts 

Grid-No.4-to-Grid-No.1Voltagefor focus . 0 to 500 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster. . . 31 to 49 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

180 max. volts ( 

) 

L) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETICDEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 t 30 ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 1.4ef 
Cathode to all other electrodes . . . . 5 puf 

External conductivecoating to ultor. 
PPS 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission (Approx  )  78% 

Phosphor (For curves, see front of this Section) . P4—Sul fide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (APProx  )  14 lbs 
Overall Length  11-5/8" ± 1/4" 
Neck Length   4-3/8" ± 1/8" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 
Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Dimensional-Outlines and Bulb J149 A sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
..._.. Base Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

I 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

G2 

G4 

G3 
G51ULTOR 
CL 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Dessgs -Maximum Values: 

ULTOR-TO -GRID-No.1 VOLTAGE 120000 max. volts 
110000 min. volts 

GRID-No.4 -TO-GRID-No.1 
(FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2 -TO-GRID-No.1 VOLTAGE  f70 max. volts 
140 min. volts 

CATHODE-TO-GRID-No.1 VOLTAGE: 
Positive peak value   150 max. volts 
Positive bias value   100 max. volts 
Negative bias value   0 max. volts 
Negative peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor -to -grtd -No.2 voltage of 16000 volts 
and grsd -No.a -to -gr:d -No.1 voltage of 50 volts 

Grid -No.4 -to-Grid -No.1Voltage for focus -50to4-250 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster . . 32 to 50 volts 

Maximum Circuit Values: 
Grid -No.1 -Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA e 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

Low-Grid-No.2 Voltage — for Cathode-Drive Operation 

The 19CNP4 is the sane as the 19CNP4 except for the follooing 
items: 

ELECTRICAL 

Neater Current at 6.3 volts   450 t 20 mik 

MAX1MUMANDMINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Anode Voltage   12000 lain V 

(ee' RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

Low-Grid-No.2 Voltage—for Cathode-Drive Operation 

ELECTRICAL 

Direct Interelectrode Caoacitances 
Cathode to all other electrodes   5 pF 
Grid No.1 to all other electrodes   6 pF 
External conductive coating to anode  {1900 max pF 

1400 min pF 
Heater Current at 6.3 V   600 -AO mA 
Heater Warm-Up Time (Average)   11 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor Ph—Sulfide Type, Aluminized 
for curves, see front of this section 

Faceplate   Filterglass 
Light transmission (Approx  )  78% 

MECHANICAL 

Weight (Approx  )  14 lb 
Overall Length II  625 t 0.250 in 
Neck Length 4  375 ± 0.125 in 
Projected Area of Screen  172 sq in 1 
External Conductive Coating 1 

Type Regular-Band I 
Contact area for grounding  Near Reference Line 

For Addition Information on Coatings and Dimensions 
See Picture-Tube Dinensional-Outlines ard Bulb J149A sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base  Special 6-Pin (JEDEC No.86-214) 
Basing Designation for BOTTOM VIEW  7FA 

u 

o 

Pin 2-Cathode 
Pin 3 - Heater 
Pin 4-Heater 
Pin 5-Grid No.1 
Pin 6-Grid No.4 
Pin 7-Grid No.2 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

G-External Conductive 
Coating 

ANODE 

e RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, 14.1. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  120000 max V 
112000 min V 

Grid-No.4 (Focusing) Voltage 
Positive value  1100 max V 
Negative value  500 max V 

Grid-No.2 Voltage   f55 max V 
130 min V 

Cathode Voltage 
Negative peak value   2 max V 
Negative bias value   0 max V 
Positive bias value   100 max V 
Positive peak value   150 max V 

Heater Voltage  f6.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max V 

After equipment warm-up period  200 max V 
Heater positive with respect to cathode: 

Combined AC and DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage   lueo V 
Grid-No.4 Voltage   0 to 500 V 
Grid-No.2 Voltage   45 V 
Cathode Voltage   35 to 50 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance I  5 max MD 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this section 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, 
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Picture Tube 
PAN-0-PLY--INTEGRAL IMPLOSION PROTECTION 

(Provided by formed Rim and Melded Tension Bands Around Periphery of Tube 
Panel --No Separate Safety-Glass or Integral Protective Window Requi red) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 1140 MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode toall otherelectrodes. . . . 5 pF 
Grid No.1 toall otherelectrodes. . . 6 pF 
External conductivecoating to anode . 1250 min--1750 max pF.-

Heater Current at 6.3 volts  450 ± 20 mA 
Heater Warm-Up Time (Average)  II s 
Electron Gun   Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light Transmission (Approx.)   48% 

MECHANICAL 

Weight (Approx.)   15 lb 
Overall Length II  375 ± .250 in 
Neck Length 4  125 t .125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating' 

Type   

Contact area for grounding Near Reference Line 
For Additional Information on Coatings and Dimensions 

See Picture-Tube Dimensional -Outlines and Bulb J149F sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

Regular-Band 

Pin 1-Heater 
Pin 2-Grid No.1 ANODE 

Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C -External Conductive H 
Coating 

GI 

8111t 

..-Indlcates a change. 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  11000 min--23000 max V 
Grld-No.4 (Focusing) Voltage 

Positive value   1100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min--550 max V 
Grid-No.1 Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   6.7 min--6.9 max V 
Peak Neater-Cathode Voltage 
Heater negative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 450 max V 

After equipment warm-up period 300 max Y 
Heater positive with respect to cathode: 
Combined AC and DC voltage .   200 max Y 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to62 V 

For visual extinction of focused raster 
Field Strength of required adjustable 
centering magnetc   0 to8 8 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance   1.5 max MO 

External conductive coating and imploeion protection hardware must be 
grounded. 

The grid-No.4 voltage required for optimum focus of my individual tube 
will have • value anywhere between 0 and +400 volt. with the combined 
grid-No.I voltage and video-signal voltage adjuated to give an mode 
current of 100 microamperes on • 10-1/2-inch by 14-inch pettern from an 
FICA-2F21 monolicope, or equivalent. 

For X—radiation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 

DATA I RADIO CORPORATION OF AMERICA 
MecUome Components and Demos Harrison, N. J. 



19DQP4 

C Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/0 inches. The specified centering magnet compensates 
only for the effect which mechanical tube tolerances may have on the 
location of the undeflected, focused spot with respect to the center 
of the tube face. Maximum field strength of adjustable centering 
magnet equals 

¡Anode volts  

16000 volts 8 gauss 

The equipment manufacturer must determine and supply additional compen— 
sation for the effects of the earth's magnetic field and extraneous 
fields due to choice of circuitry and components. The additional 
compensation should preferably be applied as part of the magnetic field 
of the deflecting yoke. 

For X—radiation shielding considerations, see sheet 
I—RADIATION PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

RASTER-CUTOFF-RANGE CHART 
Cathode-Drive Service 

Ef.6.3 VOLTS 

ANODE— TO—GRID—No. VOLTS =12000 TO 20000 
GRID—No.4—TO—GRID—No.I VOLTS ADJUSTED FOR FOCUS 
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Picture Tube 

PAN-O-PLY-- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands Around Periphery of Tube 

Panel --No Separate Safety-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE NO ION-TRAP MAGNET REQUIRED 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
NEATER CONTROLLED WARM-UP TIME ALUMINIZED SCREEN 

The 29DRP4 Is the same as the igDQP4 except for the following stem: 

Electrical: 

Heater current at 6.3 volts   600 ± 30 ma 

CORA RADIO CORPORATION OF AMERICA 
glee' Electronic Components and Devices Harrison. N. J. 

DATA 

4-65 



o 



19DSP4 

Picture Tube 
PAN-0-PLY--INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands Around Periphery of Tube 

Panel --No Separate Safety-Glass or Integral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Lam-Grid-No.2-Voltage — for Cathode-Drive Operation 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes   5 pF 
Grid No.1 to all other electrodes . . .   8 PF 

External conductive coating to anodes . 11750 max PF.. , 
tI250 min PF.. 

Heater Current at 6.3 volts   600 t30 
Heater Warm-Up Time (Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
(For Curves, see front of this section) 

Faceplate   Filterglass 
Light Transmission (Approx  48%"*-

MECHANICAL 
Weight (Approx  )  15.5 lbs.... 
Overall Length II  825 t 0.250 in 
Neck Length 4  375 ± 0.125 in 
Projected Area of Screen  172 sq in 
External Conductive Coating' 

Type Regular-Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines and Bulb J/49 Psheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1-Heater 
Pin 2-Grid No.1 ANODE 

Pin 3-Grid No.2 • 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
1%7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C-External Conductive 
Coating 

.-Indicaees • change. 

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

grid-No.4 (Focusing) 

Negative value  

Grid-No.2 Voltage   

19DSP4 

MAXIMUMAND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

 520000 max 
110000 min 

Voltage 
Positive value  1250 max 

400 max 
570 max 
140 min 

Cathode Voltage 
Negative peak value   2 max 
Negative bias value   0 max 
Positive bias value   100 max 
Positive peak value   150 max 

56.9 max 
5.7 min 

Heater Voltage  

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: 
Combined AC and OC voltage  

- DC component  

TYPICAL OPERATING CONDITIONS FOR CATHODE-DR 

Unless otherwise specified, voltage va 
are positive with respect to grid No 

Anode Voltage   
Grid-No. 4 Voltageb  
Grid-No.2 Voltage   
Cathode Voltage for visual extinction 

of focused raster   
Field Strength of required adjustable 
centering magnet  

MAXIMUM CIRCUIT VALUE 

Grtd-No.I Circuit Resistance  

450 max 
300 max 

200 max 
100 max 

IVE SERVICE 

lues 
.1 

16000 
100 
50 

32 to 50 

0 to8 

1.5 max mn 

External condurtive roating and implosion protection hardware'muat 
be grounded. 
The grid-No. 4 voltage required for optimum focus of any individual tube 
will have a value anywhere between -100 and 4300 volta with the com-
bined grid-No.1 voltage and video-signal voltage adjusted to give an 
anode current of 100 microamperea on a 10-1/2-inch by 14-inch pattern 
from an RCA-2F21 monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONSFORCATHODE-RAY TUBES at 

front of this section 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
FILLED-RIM TYPE 114° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
Cathode to all other electrodes. . . 5 pF 
Grid No.1 to all other electrodes. . 6 pF 
External conductivecoating toanodel. 1250 min-1750 max pF 

Heater Current at 6.3 V  600 ± 30 raA 
Heater Warm-Up Time (Average)  II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light transmission at center (Approx.)   48 % 

MECHANICAL 
Weight (Approx.)   
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coating 

Type (See CRT OUTLINES 1 at front Of this section). . Regular-Band 
Contact area for grourding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

II  
11 

TERMINAL DIAGRAM (Bottom View) 
Pin 1 -Heater 
Pin 2-Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6-Grid No.1 
Pin 7 -Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, Grid 

No.5, Screen, Collector) 
C - External Conductive 

Coat ing 

16 lb 
625 t .250 in 
375 ± .125 in 

172 sq in 

H 
8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are posttive vtth respect to cathode 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 Voltage 

Positive value   1100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min--550 max V 
Grid-No.I Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min-6.9 max V 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. L 
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Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period s 15 s . . . 450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC il DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FORCATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage  16000 V (-- I 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 

For visual extinction of focused raster 
Field Strength   0 to 8 0 

Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-Ro.1 Circuit Resistance 

• Include. implosion protection hardware. 

H - — 

I  5 max WI 

DIMENSIONAL OUTLINE 
(Bulb JI49 F) 

MINIMUM SCREEN 

DIAGONAL 17562 
GREATEST WIDTH 15.188 
GREATEST HEIGHT 12000 

17.125 ±.062 

[SHELL OPENING 15.845 48 R. MIN. 

2IR. 

ti 
1.84 4 — 1-*— ."1 

1.125 +-1343 DIA 
-.025 

11.625 ± .250 —a. 
4.3751..125 
7.250 ±.I25 

14.078 
7..062 

CAVITY CAP 
JEDEC 

I NO.J1-21 
1...1623.125 

SHELL 
OPENING 
12.658 

A tm 

o 

\e",,,ta• 
we* * 

12. 

ee  

REFERENCE 
LINE 

DETERMINED BY 
GAUGE 

JEDEC NO. G-126 
DIMENSIONS IN INCHES  

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
FILLED-RIM TYPE 

114° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . . 5 pF 
Grid No.1 to all other electrodes . . 6 pF 
External conductive coating to anode' 1000 min--1500 max pF 

Heater Current at 6.3 V   450 ± 20 se 
Heater Warm-Up Time (Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  48% 

MECHANICAL 

Weight (Approx  )  16 lb 
Overall Length  11.625 ± .250 in 
Neck Length   4.375 t .125 in 
Projected Area of Screen  172 sq in 
External Conductive Coating 

Type (see CRT OUTLINES 1 at front of this section). . Modi fied-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-2F) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7 - Cathode 
Pin 8-Heater 

ANODE 
Cap-Anode 

(Grid No.3, 
G2 GI Grid No.S, 

Screen, 
Collector) 

C - External 
Conductive 
Coating 

H H 
855 

MAXIMUMANDMINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive pith respect to grid No.1 

Anode Voltage   12000 min--21000 max V 
Grid-No.4 Voltage 

Positive value  1250 max V 
Negative value  400 max V 

Grid-No.2 Voltage   25 min--60 max V 
Cathode Voltage 

Negative peak value   2 max V 
Negative bias value   0 max V 
Positive bias value   i00 max V 
Poçitive peak value  50 max V 

CD RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, lit. L 
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Heater Voltage 5  7 min--6.9 max V 
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period < 15 s. . 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC componert   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage 
Grid-No.' Voltage   
Grid-No.2 Voltage   
Cathode Voltage   

For vi sual extinction of focused raster 
Field Strength  
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance 

Includes implosion protection lisrclosre. 

11.468 
1%031 

DIMENSIONAL OUTLINE 
(Bulb 11 149 F) 

DIMENSIONS IN INCHES 

16.156±.031 

MINIMUM SCREEN 
DIAGONAL 17562 
GREATEST WIDTH 15.188 
GREATEST HEIGHT 12.000 

..4- - 17.125 ±.062 - 1 

rsHELL OPENING 15.845 48 R.-1 MIN. 

2IR. 

1.844 

1.125 *-°43 DIA 
-.025 

16000 V 
0 to 400 V 

50 V 
32 to 50 V 

0 to 8 0 

I  5 sax ma 

r--11.625 t .250 —1.-

. 43751125 

.72505.125 

BASE 
JEDEC 
NO. 

87-208 

14.078 
±.062 

CAVITY CAP 
JEDEC 
NO.J1-21 

i*1562t.125 

OPENING 
SHELL 

12.658 
MIN. 

e;e);" 
9.5)* ev 
e 

REFERENCE 
LINE 

DETERMINED EN GAUGE 
JEDEC NO. G-126 92LS-I572 

) 

0 

DATA RADIO CORPORATION OF AMERICA 
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Picture Tube 
PAN-0-PLY--INTEGRALIMPLOSION PROTECTION 

LOW-VOLTAGE ELECTROSTATIC FOCUS 1140 MAGNETIC DEFLECTION 
LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

ELECTRICAL 
Direct Interelectrode Capacitances. 
Cathode to all other electrodes  5 pF 
Grid No.1 toall otherelectrodes  6 pF 

fI500 External conductivecoatingtoanodea  max pF 

Neater Current at 8.3 V 11000 min pF 
450 ± 20 mA 

Heater Warm-Up Time (Average)  ii s 
Electron Gun  Type Requiring No ion-Trap Magnet 

OPTICAL 

Phosphor   PU—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light transmission at center (approx.)   48% 

MECHANICAL 

Weight (Approx.)   15 lb 
Overall Length   11.625 ± 0.250 in 
Neck Length  4.375 i 0.125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating 

Type   
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dinensional-Outlines and BulbJ149 F sheets 
at front of this section 

Cap  Recessed Smell Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.67-206) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 - Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7 - Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Col lector) 

C- External Conductive 
Coating 

Modified-Band 

RADIO CORPORATION OF AMERICA 
'le Electronic Components and Devices Harrison, N. J. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 

are positive with respect to Grid No.1 

Anode Voltage 121000 max V 
L12000 min V 

Grid-No.4 (Focusing) Voltage 
Positive value   1250 max V 

400 max V 
560 max V 
125 min V 

Cathode Voltage 
Negative peak value  2 max V 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

Heater Voltage   S6.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period not exceeding 
15 seconds  450 max Y 

After equipment warm-up period   300 max V 
Heater positive with respect to cathode: 

Combined AC and DC voltage   200 max V 
DC component   100 max V 

Negative value   

Grid-No.2 Voltage  

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 

are positive with respect to grid No.1 

Anode Voltage  16000 V 
Grid-No.4 Voltage  250 V 
Grid-No.2 Voltage  50 V 
Cathode Voltage  32 to 50 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid -No.I -Circuit Resistance   1.5 max mn 

External conductive coating and implosion protection budwaremmtbegmundmi 

The grid-Not voltage required for optimum focus of any individual tube 
will have • value anywhere between 0 to . 400 volt. with the combined grid-
No.1 voltage and video-signal voltage adjusted to give an anode current 
of 100 microamperes on a 10-1/2 inch by 14-inch pattern from an NCA-2F21 
monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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



19EXP22 

Color Picture Tube 
RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT "Hi -Lite" SCREEN 
(Utilizing aRare-Earth Red-Emitting Phosphor) 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUMS 
For Use in Color-TV Receivers 

The 19EXP22 is the same as the 19E2P22 except for the follow-
ing items: 

OPTICAL 
Faceplate   Filterglass 

Light transmission (Approx  1  68% 
Faceplate does not have an integral protective window.' 

MECHANICAL 

Tube Dimensions 
Overall length  17.856 ± .975 in 
Weight (Approx  (  21 lb 

é It is recomended thet the cabinet be provided with • shatter-proof, glass 
cover over the face of the 19EXP22 to protect it from being struck acci-
dentally and to protect against possible damage resulting from tube im-
plosion undergone abnormal condition. This safety cover can slso provide 
x-radiation protection when required. 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different 
from the corresponding dimensions for the 19EXP22 

92LL-1017 

DIMENSIONS IN INCHES 

Note: In diagonal vie., spherical radius = 27.3" R. 

elk RADIO CORPORATION OF AMERICA 
Ile Electronic Components and Devices Harrison, N. J. 
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19EXP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE • 25,000 VOLTS 
GR ID - No. 3- TO - CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 
CURRENT TO PRODUCE 9300 K + 27 M.P.G. P.C.D. WHITE-LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 9300* K + 27 M.P.0 D. WHITE. 

RED GUN 37% 
BLUE GUN , 26% 
GREEN GUN , 37% 

RASTER SIZE , 15.585X 12.185' 
* MEASURED WITHIN e-DIAMETER AREA CENTERED ON TUBE FACE. 
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19EYP22 

Color Picture Tube 
RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT "Hi -Lite" Screen 
(Utilizing aRare-Earth Red-Emitting Phosphor) 

INTEGRAL FILTERGLASS PROTECTIVE WINDOW 
(Treated to Minimize Specular Reflection) 

MAGNETIC CONVERGENCE ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

ELECTRICAL 

Electron Guns, Three Red, Blue, Green 
Axes tilted toward tube axis 

Heater, of Each Gun 
Series connected within tube with each 
of the other two heaters 
Current at 6.3 volts 800 mA 

Focusing Method   Electrostatic 
Focus Lens  Bipotential 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx. 

Diagonal 
Horizontal  
Vertical  83° 

Direct Interelectrode Capacitances (Approx.) 
Grid No.1 of any gun to all other electrodes  8 pF 
All cathodes to all other elect rodes  15 pF 
Grid No.3 to all other ...lectrodes   6.5 PF 

  f2000 max pF 
11500 min pF 

  ggo 

780 

External conductive coating tu anode 

OPTICAL 

Faceplate and Protective Window   Filterglass 
Light transmission at center (App -ox  J  41% 

Surface of Protective Window  Treated to minimize 
specular reflection 

Screen, on Inner Surface of Faceplate 
Type  Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate 

phosphors, collectively) 1,  P22--Rare-Earth (Red), 
Sulfide (Blue & Green) Type 

Fluorescence and phosphorescence of 
separate phosphors, respectively Red, Blue, Green 

Persistence of group phosphorescence Medium Short 
Dot arrangement   Each triangular group consists of 

a red, green, and blue dot 
Spacing between centers of 

adjacent dot trios (Approx  ) 0  023 in 

(3 RADIO CORPORATION OF AMERICA Electronic Components and Devices Harrison, N. I 
DATA I 
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19EYP22 

MECHANICAL 

Tube Dimensions 
Overall length  18.048 ± .375 in 
Neck length   6.693 ± .188 in 

-. Diagonal   19.422 ± .093 in 
' Greatest width  16.977 ± .093 in 

Greatest height   13.664 ± .093 in 
Screen Dimensions, Minimum (Projected) 

Diagonal 18  075 in 
Greatest width 
Greatest height 
Area  180 sq in 

Weight (APProx  ) 24 lb 
Operating Position Anode Cap Contact on Top 
Cap   Recessed Small Cavity (JEDECNo.J1-21) 
Pin Position Alignment  .Pin 12 Aligns Approx. with Anode Cap 
Base  Small-Button Diheptar I2-Pin (JEDEC No.812-244) 
Basing Designation for BOTTOM VIEW  14BE 

Pin 1-Heater 
Pin 2-Cathode of Red Gun 
Pin 3-Grid No.1 of Red Gun 
Pin 4-Grid No.2 of Red Gun 
Pin 5-Grid No.2 of Green Gun 
Pin 6-Cathode of Green Gun 
Pin 7-Grid No.1 of Green Gun 
Pin 9-Grid No.3 
Pin 11-Cathode of Blue Gun G2 
Pin 12-Grid No.1 of Blue Gun 
Pin 13-Grid No.2 of Blue Gun GI 
Pin 14-Heater 

Cap-Anode (Grid No.4, 
Grid No.5, Screen, 
Collector) 

C- External Conductive 
Coating 

KR 

15   585 in 
12   185 in 

03 

GIB 
ANOCIE 

MAXIMUMANDMINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

Anode Voltage  {27500 max V 
20000 min V 

Total Anode Current, Long-Term Average  750 max uA, 
Grid-No.3 (Focusing Electrode) Voltage  6000 max V 
Peak Grid-No.2 Voltage, Including 
Video Signal Voltage   1000 max V 
Grid-No.1 Voltage 

Negative-bias value   400 max V 
Negative operating cutoff value   200 max V 
Positive-bias value   0 max V 
Positive-peak value   2 max V 

Indicates a change. 

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



19EYP22 

Neater Voltage (AC or DC) 
Under operating conditions'   f6.9 max V 

15.7 min V 
Under standby conditions'   5.5 max V 

Peak Neater-Cathode Voltage (Each gun) 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max V 

After equipment warm-up period  200 max V 
Heater positive with respect to cathode . .   200 max V 

u 

EQUIPMENT DESIGN RANGES 

Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

For anode voltage between 20000 and 27500 V 

Grid-No.3 Voltage 16  8% to 20% of anode Y 
Focusing electrode 

Grid-No.2 and 
Grid-No.I Voltages . . .See accompanying Cutoff Design Chart 
For visual extinction of focused spot 

Maximum Ratio of Grid-No.2 Voltages 1  86 
Highest gun to lowest gun in any tube 
(At grid-No.1 spot cutoff voltage of -100 V) 

Grid-No.3 Current (Total)   -45 to +15 µA 
Grid-Ho.2 Current   -5 to +5 pA 
To produce White of 9300° K + 27 M.P,C.D. 
(CIE Coordinates x = 0.281, y = 0.311) 
Percentage of total anode 

current supplied by Red Blue Green 
each gun (Average)  37 26 37 

Red to Blue Red to Green 
Ratio of Min Typ Max Win Typ Max 

cathode currents. . . .1.00 1.40 2.00 0.75 1.00 1.80 
Displacements, Measured at Center of Screen 

Raster centering displacement: 
Vertical   -0.45 to +0.45 in 
Horizontal  -0.47 to +0.47 in 

Lateral convergence displacement of 
blue beam with respect to con-
verged red and green beams  -0.25 to +0.25 in 

Radial convergence displacement 
excluding effects of dynamic 
convergence (Each beam)   -0.37 to +0.37 in 

Maximum Required Correction for Registerd 
(Including Effect of Earth's Magnetic 
Field when Using Recommended Components) . .0.006 max in 
Measured at center of screen 
in any direction 

0e1e1i RADIO CORPORATION OF AMERICA 
Vie Electronic Components and Devices Harrison, N. L 
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19EYP22 

EXAMPLES OF USE OF DESIGN RANGES 

Unless otherwise specified, voltage values are for 
each gun and are positive with respect to cathode 

Anode Voltage   25000 
Grid-No.3 Voltage   4200 to 5000 Y 
Grid-No.2 Voltage   285 to 685 V 

When circuit design utilizes grid-No.1 
voltage of -150 V for visual extinction 
of focused spot 

Grid-No.1 Voltage   -95 to -190 V 
For visual extinction of focused spot when 
circuit design utilizes grid-No.2 voltage 
of 400 V 

Beater Voltage 
Under operating conditions'   6.3 
Under standby conditions  5 

LIMITING CIRCUIT VALUES 

High-Voltage Circuits 

Grid-No.3 Circuit Resistance  7.5 max ma 
In order to minimize the possibility of damage to the tube 

caused by a momentary internal arc, it is recommended that the 
high-voltage power supply and the grid-lloa power supply be of 

4b,e limited-energy type. 

Low-Voltage Circuits 

Effective Grid-No.1-to-Cathode-
Circuit Resistance (Each gun) 0  75 max mn 

The low-voltage circuits, including all heater circuits, 

should be analyzed by assuming the color picture tube heater 
is connected directly to the receiver chassis ground. Under 
these conditions the circuits to the elements of all tubes, 
including the color picture tube, operating from the same 
heater winding and all connections of any other circuits to 
the heater winding should each have an impedance such that 
their respective power sources in combination will not supply 
• continuous short circuit current of more than 750 milliamperes 
total in the assumed picture tube heater ground connection. 
The leads from all other circuits must be separated from the 
picture tube leads by a minimum distance of 1/4 inch to pre-
vent energy transfer to the picture tube circuits. Such cur-
rent limitation will help prevent picture tube damage in case 
of momentary cascade arcing. 

▪ For maximum cathode life, it la recommended that the heater eupply be 
regulated at 6.3 volt.. 

b Lilow,huWtitti:h:seer...72--Rnce-Enrth (Red), Sulfide (Blue & 

C For .inntant on. applications, • iimximum heater voltage of 5.5 volts 
(design-maximum value) may be maintained on the color picture tube when 
the receiver is in the 'off (standby) position. All other voltagea 
normally applied to the tube must be removed during standby operation. 

d Register is defined a • the relative position of the beam trios with 
re•pect to the associated phosphor-dot trios. 

/ 
, 
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19EYP22 

GENERAL CONSIDERATIONS 

X-Radiation Warning. Because the 19EYP22 is designed to 
be operated at anode voltages as high as 27.5 kilovolts (de-
sign-maximum value), shielding of the 19EYP22 for X-radiation 
may be needed to protect against possible injury from prolonged 
exposure at close range. 

Orientation. The 19EYP22 must be operated with tube axis 
in a horizontal position and with the blue gun uppermost (i.e., 
anode cap on top). 

The deflecting yoke should not be used for supporting the 
picture tube because it should be centered on the neck and be 
free to move along the neck for a distance of approximately 
1/2 inch from its most forward position for adjustment pur-
poses. The yoke mount should also provide for a small amount 
of rotational adjustment. 

Contact to the external conductive coating should be made 
by multiple fingers in order to prevent overheatingendpossi-
ble damage to the tube. 

Misregister Compensation. Proper operation of the 19EYP22 
requires compensation for the effects of extraneous magnetic 
fields, the earth's magnetic field, and other causes which may 
produce misregister. Compensation for these effects may be 
accomplished by the use of a purifying magnet. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 

I C 
3.500 

1.150 R 

6.250 DIA. 
5.918 DIA. 
2.226 DIA. 
£56 DIA. 

1_1.4924 
D A. 
r -L869 

5.400 

REFERENCE 
LINE 

\ --e 
.52111.010).762 

2473 

5.052 R. 

 \\\J 

92CM-12015 
DIMENSIONS IN INCHES 

Reference line is determined by plane C-C' when gauge is 
seated. 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

for Type I9EYP22 is the same as that shown for Type 25AP22A 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices' Harrison, N. J. 
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19EYP22 

sals 

1.438 
± .063+ 

CONTACT DIA. I 
AREA OF .250-1, 
EXTERNAL 
CONDUCTIVE 
COATING • 
(NOTE 5) 

588R 

MAX 

DIMENSIONAL OUTLINE 

BASE 
JEDEC No. B12-
244 (NOTE 2) 

2.970 2935 

.eliti.2.COERN VERGING NAL  

CAVITY CAP 
JEDEC No.JI-21 

40.0 Ft. 
4.25 R. 

75 
16.766 ± .093 

PROTECTIVE WINDOW 

ee 
/See, PAD 

41:Peg< 

mo28247AME-
SCREEN WIDTH 
19585 MIN. 

t2.4R ;4" R. 1.70 R. 

BLUE , 43.0 R 
GUN % 

..--466 R. 
52.2 R. 

12_ R. 

13.372 t .093 
MOLD-

MATCH LINE 

PAD 
,/ 

SCREEN 
HEIGHT 
12.185 
PAIN 

22 
2.547 

.6768 
03 

11.355 ± .188 
 18.048 ± .375 

92C1-13277111 

DIMENSIONS IN INCHES 

Note I: With tube neck inserted through flared end of 

reference-line and neck-funnel-contour gauge and with tube 
seated in gauge, the reference line is determined by the 
intersection of the plane C-C' of the gauge with the 

glass funnel. 

Note 2: Socket for this base should not be rigidly 
mounted; it should have flexible leads and be allowed to 
move freely. Bottom circumference of base will fall with-
in a circle concentric with bulb axis and have a diameter 

of 2 inches. 

Mote 3: The drawing shows the size and location of the 
contact area of the external conductive coating. The 
actual area of this coating will be greater than that of 

the contact area so as to provide the required capacitance. 

Note it: To clean this area, wipe only with soft, dry 

lintless cloth. 

-a. Indicates a change. 
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19EYP22 

Cutoff Design Chart 

HEATER VOLTAGE r 6.3 VOLTS 
ANODE—TO—CATHODE VOLTAGE • 20,000 TO 27,500 VOLTS   
GRID—No. 3 —TO—CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

• • 

r, 

IIMW4 

kel  1:111 

0 —50 —100 —150 

GRID—No.1—TO—CATHODE VOLTS 
—200 

92CM-12903 

RADIO CORPORATION OF AMERICA 
¡lilt Electronic Components and Devices damson. N. J. 
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19EYP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE • 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE • 25,000 VOLTS 
GRID-No.3-70- CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 
CURRENT TO PRODUCE 9300° K +27 M.P.C.D. WHITE-UGHT OUTPUT. 

PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 9300° K + 27 M.P.C.D. WHITE• 

RED GUN . 37% 
BLUE GUN . 26% 
GREEN GUN , 37% 

RASTER SIZE 15.585" X 12.185" 
* MEASURED WITH N 4"- DIAMETER AREA CENTERED ON TUBE FACE. 
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19EYP22 

Typical Drive Characteristics 
Grid-Drive Service 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE -TO-CATHODE VOLTAGE = 20000 TO 27500 VOLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
GRID -No. 2-TO -CATHODE VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED GRID-No)-
TO-CATHODE (EACH GUN) VOLTAGE (Ecik 

• = ZERO-BIAS POINT 
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19EYP22 

Typical Drive Characteristics 
Cathode-Drive Service 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE-TO-GRID-No.) VOLTAGE . 20000 TO 27500 VOLTS 
GRID -No 3 - TO -GRID -No. I VOLTAGE ADJUSTED FOR FOCUS. 
GRID -No. 2 -TO -GRID- No.1 VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED CATHODE-
TO-GRID-No. I EACH GUN) VOL-AGE (Eke') 

• . ZERO-BIAS POINT 
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19FEP4B 

Picture Tube 
I PAN-O-PLY TYPE LOW-GRID-No.2 VOLTAGE 
1 LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes. . . . 5 pf 
Grid No.1 to all otherelectrodes . . . 6 NE 
External conductive coating toanode. .1250 min-4750 max pF 

Heater Current at 6.3 volts  450 ±20 mA 
Heater Warm-Up Time (Average)  II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens   Unipotential 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light transmission at center (approx.)   48% 

MECHANICAL 

Weight (Approx.)   15 lb 
Overall Length II  825 t .250 in 
Neck Length 4  375 i .125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating' 

Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Oimensions 
See Picture-Tube Dtitensional-Outltnes and Bulb J149F sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.67-208) 

TERMINAL DIAGRAM (Bottom View) 

I i 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C -External Conductive 
Coating 

8NR 

0 RADIO CORPORATION OF AMERICA DATA 
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19FEP4B 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect togrtd No.1 

Anode Voltage  12000 min-23500 max V 
Grid-No.4 Voltage 

Positive value   1250 max V 
Negative value   400 max V 

Grid-No.2 Voltage  20 min--60 max V 
Cathode Voltage 

Negative peak value  2 max V 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

Neater Voltage   5.7 min--6.9 max V 
Peak Neater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max V 

After equipment warm-up period . . .   300 max V 
Heater positive with respect to cathode: 

Combined AC and DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values are posttive 
with respect to grid No./ 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to 45 Y 

ro , v''-.,11 ,Xt Hction of focused raster 
Field Strength of required adjustable 
centering magnet  0 to 8 8 

MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance   1.5 max MD 

Includes implosion protection herdware. 

The grid-No.4 voltage required for optimum ['semi of any individual tube 
will have a value anywhere between -100 end .300 volts with the combined 
grid-No.I voltage and video-eignal voltage adjusted to give an anode 
current of 100 microemperes on • 10.5-inch by 14-inch pattern froman 
RCA-2F21 monoscope,or equivalent. 

For X—radiation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 

( 1 
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Picture Tube 
PAN-0-PLY--INTEGRAL IMPLOSION PROTECTION 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

ELECTRICAL 
Direct InterelectrodeCapacitances 
Cathode to all other electrodes. . . 5 pF 
Grid No.1 to all other electrodes. . 6 pF 
External conductive coating to anodea. 1250 min--1750 max pF 

Heater Current at 6.3 V  450 ± 20 isA 
Heater Warm-up Time (Average)  11 s 
Electron Gun  Type Requiring No ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light transmission at center (approx.)   48% 

MECHANICAL 
Weight (Approx.)   15 lb 
Overall Length   11.625 ± 0.250 in 
Neck Length  4.975 ± 0.125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating 
Type (See CRT OUTLINES 1 at front of this section) . . . Regular-Band 
Contact area for grounding . . ..... Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
NUM   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 

ANODE Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 (Focusing) Voltage 

Positive value   1100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min-550 max Y 
Grid-No.I Voltage 

/ . Negative peak value  220 max V 
i, I Negative bias value  155 max Y ....._ 

Positive bias value  0 max V 
Positive peak value  2 max V 

CMIA RADIO CORPORATION OF AMERICA 
Rile Electronic Components and Devices Harrison, N.1. 
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Heater Voltage   5.7 min--6.9 max 
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period6 15 seconds . . 450 max 
After equipment warm-up period  300 max 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max 
DC component  100 max 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage  16000 
Grid-No.4 Voltage')   200 
Grid-No.2 Voltage  300 
Cathode Voltage  28 to 62 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance I  5 max mn 

External conductive coating and implosion protection hardware must be 
grounded. 

b The grid-No.4 voltage required for optiman focus of any individual tube 
will have a value anywhere between 0 and +400 volts with the combined 
grid-No.1 voltage and video-signal voltage adjusted to give an anode cur-
rent of 100 microamperes on a 10.5-inch by 14-inch pattern from as 
RCA-2F21 monoscope, or equivalent. 

DIMENSIONAL OUTLINE (BULB JI49 FA) 

*c> \ 
de dee\% A t- ey›- • \\ .l_ 

v• 0- (1 \  e 

SCREEN 
HEIGHT ± .125 
12.000 
MIN. RIM-BAND 
, OPENING 
' 12.840 1 

_l_ MIN. 
I 1 

SCREEN WIDTH 
r 15.187 MIN 

-BAND OPENING_ 
15.950 MIN. 

ts— -16.5450.125 — 

I àIR. 48R. 

1441.—irms 

L844 
LI25:MDIA. 

DIMENSIONS IN 

11.625i.250 —1 

r7.250±.125+1, .3,755 

BASE 

jNEc E C BT 

CAVITY 
-.CAP 

I JEDEC 
Ne. Il-21 

1.562±325M + 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No.G-I26 

INCHES 
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Picture Tube 
PAN-0-PLYTYPEWITHMOUNTING LUGS 114° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct lnterelectrode Capacitances 
Cathode to all other electrodes. . . . 5 PF 
Grid No.1 to all other electrodes . . 6 pF 
External conductive coating toanode. .1250 min--1750 max pF 

Heater Current at 6.3 V   450 mA 
Heater Warm-Up Time (Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P'—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  48% 

MECHANICAL 

Weight (Approx  ) 
Overall Length  11.625 ± .250 in 
Neck Length   4.375 ± .125 in 
Projected Area of Screen  172 sq in 
External Conductive Coating' 

Typ (bee OH uUTLINES 1 at front of this section). . . .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8 -Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Col lector) 

C -External Conduct ive 
Coating 

ANODE 

15 lb 

H 

8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are postttve with respect to cathode 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 Voltage 

Positive value   1100 max 
Negative value   550 max V 

Grid-No.2 Voltage  200 min--550 max V 

RADIO CORPORATION OF AMERICA 
;roe Electronic Components and Devices Harrison, N. J. 
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19GEP4A 
Grid-No.I Voltage 
Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipmentwarm-up period.S. 15 s . . 450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC di DC voltage   200 max Y 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage  16000 V 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 

For visual extinction of focused raster 
Field Strength   Oto8 8 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 
Grid-No.1 Circuit Resistance   
a includes implosion protection hardware. 

See X-RADIATION PRECAUTIONS at front of this section 

DIMENSIONALOUTLINE(JEDEC BULB J149F2A1_ _ —17.032 

— 16.156 Lee m 2.125 2.125- 
7.250 4375.. 

MiliffliçaMi 
DIAGONAL 17.562 
GF1F_ATEST WIDTH 15.186 
GREATEST HEIGHT 12.000 

EXTERNAL 
CONDUCTIVE 
COATING 

1.844 
CAVITY CAP 

JEDEC No. J1-21 

DIMENSIONS 
920.-14174 4* 

1125 L25 
r.043 DU. ,125 
-.025 

BASE 
JECEC No. B7-2013 

1.5 max mn 

; 

DATA RADIO CORPORATION OF AMERICA 
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19GJP4A 

Picture Tube 
PAN-O-PLY TYPE 11 11° MAGNETIC DEFLECTION 

The 19G1P4A is the singe as the 191e4 except for the follortng item: 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Anode Voltage  10000 min--23000 max V 

Ci) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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19GVP22 

) 

Color Picture Tube 
"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD 

PURITY AND UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 
MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

ALUMINIZED TRICOLOR PHOSPHOR-DOT "Ili -Lite" SCREEN 
(Utilizing a New, Improved Rare-Earth Red-Emitting Phosphor) 

For Use in Color-TV Receivers 

The 19GVP22 is the same as the 19GFP22 except for the follow-
ing items: 

Faceplate 

OPTICAL 

Filterglass 
Light transmission (Approx.)   69% 
Faceplate does not have an integral protectIvewindowa 

MECHANICAL 

Tube Dimensions 
Overall length   17.866 ± .376 In (453.5 ± 9.5 mm) 
Weight (Approx.)   21 lb (9.5 kg) 

• It ia recommended that the cabinet be provided with a 'hinter-proof, glee. 
cover over the face of the 19GVP22 to protect it from being *truck acci-
dentally and to protect against poaaible damage resulting from tube im-
ploaion under some abnormal condition. This safety cover can also pro-
vide x-radiation protection when required. 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different 
from the corresponding dimensions for the 19GFP22 

273  (69 ) " SPHR 

DIMENSIONS IN INCHES 
(mm) 

17.856 ±.375 
(453 5± 9.5) 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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19GVP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE • 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE - 25000 VOLTS 
GRID-N0.340-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJU.jsg TO GIVE COMPOSITE ANODE 

9 CURRENT TO PRODUCE 300016. 27 11.P.C.D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 930006 • 27 M.P.C.D. WHITE 
RED GUN ' 34% 
BLUE GUN' 321. 
GREEN GUN' 34% 

RASTER S ZE: 5.585 o 11 185" 395.9 awl X »9.5 w841 
*MEASURED WITHIN 4 'DIAMETER AREA CENTERED ON TUBE FACE 
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19HCP22 
Grid-No.2 and Grid-No.1 Voltages 

for Visual Extinction of Focused 
Spot  See CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube (At grid-No.1 spot cutoff voltage 
of -100 volts)   

Grid-No.3 Current (Total)   -45 to +15 1.1A 

Grid-No.2 Current   -5 to +5 IA 

To Produce White of 9300°K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Percentage of total anode 
current supply by Red Blue Green 
each gun (average)   34 32 34 % 

Ratio of cathode currents: Min. Typ. Max. 

Red/blue   0.75 1.10 1.50 
Red/green   0.65 1.00 1.50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 
Horizontal  ±0.47 in (+ 11.9 mm) 
Vertical   ±0.45 in (± 11.4 mm) 

Lateral distance between 
the blue beam and the con-
verged red and green beams 10.25 in (j 6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic con-
vergence (each beam)   e.37 in (± 9.4 mm) 

Maximum Required Correction for 
Registerci (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the Center of the 
Screen in any Direction   0.005 in (0.13 mm) max. 

LIMITING CIRCUIT VALUES 
High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. megohma 
In order to minimize the possibility of damage to the 

tube caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 power 
supply be of the limited-energy type, in which the short-
circuit current does not exceed 20 mA. 
Low-Voltage Circuits: 

Effective grid-No .1-to-cathode-
circuit resistance (each gun) . .. 0.75 max. megolun 

The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube heater 

1.86 

MOM Electronic Components 
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19HCP22 

is connected directly to the receiver chassis ground. Under 
these conditions the circuits tothe elements of all tubes, in-
cluding the color picture tube, operating from the same heater 
winding and all connections of any other circuits to the heater 
winding should each have an impedance such that their re-
spective power sources in combination will not supply a con-
tinuous short circuit current of more than 750 mA total in the 

assumed picture tube heater ground connection. The leads 
from all other circuits must be separated from the picture 
tube leads by a minimum distance of 0.25 inch (6.4 mm) to 
prevent energy transfer to the picture tube circuits. Such 
current limitation will help prevent picture tube damage in 
case of momentary cascade arcing. 

°For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

bFor curve, see Group Phosphor P22 —New Rare-Earth (Red), 
Sulfide (Blue & Green) at front of this section. 

'For" instant on" applications, a maximum heater voltage of 
5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off" (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

dRegister is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 19HCP22 is designed to be operated 
at anode voltages as high as 27.5 kilovolts (design-
maximum value), shielding of the 19HCP22 for X-radia-
tion may be needed to protect against possible injury 
from prolonged exposure at close range. 

BASE SPECIFICATION (JEDEC No.14BE) 

Pin 1 - Heater 
Pin 2 - Cathode of Red Gim 
Pin 3 - Grid No.1 of Red Gun 
Pin 4 - Grid No.2 of Red Gun 
Pin 5 - Grid No.2 of Green Gun 
Pin 6 - Cathode of Green Gun 
Pin 7 - Grid No.1 of Green Gun 
Pin 9 - Grid No.3 
Pin 11 - Cathode of Blue Gun 

Pin 12 - Grid No.1 of Blue Gun 
Pin 13 - Grid No.2 of Blue Gun 
Pin 14 - Heater 

CAP - Anode (Grid No.4, 
Grid No.5, 
Screen, Collector) 

C - External Conductive 
Coating 

\ 
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19HCP22 

BOTTOM VIEW OF BASE 

HORIZONTAL 
OF SCREEN 

GREEN GUN 

RED GUN 

PLANE THROUGH 
Ç_ OF PIN No. 2 
AND TUBE AXIS 

92GS-12016 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
IÇ---\; VIEWED FROM SCREEN END OF GUNS 

RADIAL POLE PIECES 

120* 

je n 
15.0 • 

INTERNAL MAGNETIC 
SHIELD 

.235 
6.0 

92GS-121135n 

NOTES FOR DIMENSIONAL OUTLINE 

NOTE 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge JEDEC No.G162 and 
with tube seated in gauge, the reference line is determined 
by the intersection of the plane C-C' of the gauge with the 
glass funnel. 

NOTE 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2,-inch (51-
mm) circle concentric with bulb axis. 

NOTE 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 

NOTE 4: To clean this area, wipe only with soft, dry,lintl es s 
cloth. 

Electronic 
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19HCP22 
DIMENSIONAL 

CONTACT 
AREA OF 
EXTERNAL 

CONDUCTIVE 
COATING 
(NOTE 3) 

1.438 é .063 
-3475 é IS 

.250 
5.4 

16.216 
411.9 

7.5 
190 

2.970 
75.4 

2.935 
74.5 

BASE 
JEDEC No. B12-244 

(NOTE 2) 

INTERNAL 
RADIAL - CONVERGING 

POLE PIECES 

CAVITY CAP 
No. JI -21 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 4) 

MIN 

RIM-BAND OPENING _ 

17.107* .093 
434.5 à 2 4 

0. D. OF TENSION BAND 

SCREEN 
HEIGHT 

12.185 
309 5 • 

SCREEN WIDTH 
15.585 
1 45:i MIN. 

SUE 

49.6, 

1.0 .1 12.2. 
13".3. • MG^ 

49.7, 
1292 

1.74 R. 

We .44.0IllS 
- 

52.2 6-12 N. Tre R. 1400 

_J__ 

L 250 -e-4-MAX. 

CLEARANCE 
FOR TENSION 
BAND CLIP 

17.0 

_ 078 p44, 
'EtS • 

1 

1 
1.45 
ffl / 
— 

1.0 us, 
25.4 

3.5 MAX. 
88.9 

13.919 .100 
353.5 A 2.5 
O. D. OF 
TENSION 
BAND 8 
CRIMP 
SEAL 

SCREEN DIAGONAL 

MIN. 
459.1 
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19HCP22 
OUTLINE 

12.786 MIN 

OPENING 

2.105 à .oss 
53.31 1.6 

2.792 
70.9 

3.485 A.125 
88.5 k 3.2 

7.878 à .083 
195.0 * 1.6 

11.163 6.188   
283.5 4.8 

Dimensions in Inches/mm 

/44% % 

se. 
44e, 

4_.1:&X> 
101.634.8 

1 

8693* .188 
170.0 à 4.8 

17.856 *375 
453.5 à9.5 

92LL- 2095R2 
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19HCP22 

CUTOFF DESIGN CHART 

HEATER VOLTAGE = 63 VOLTS 
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19VANP22 
Color Picture Tube 

ULTRA-RECTANGULAR 

4 X 3 Aspect Ratio 
Electrical 
Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series Connected within 
Tube with Each of the Other Two Heaters: 

Current at 6.3 V   900 mA 
Focusing Method    Electrostatic 
Focus Lens   Unipotential 
Convergence Method   Magnetic 
Deflection Method   Magnetic 
Deflection Angles (Approx.): 

Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct lnterelectrode Capacitance (Approx.): 
Grid No.1 of any gun to all other electrodes   7.5 pF 
Grid No.4 to all other electrodes  6 pF 
All cathodes to all other electrodes   15 pF 

Capacitame Between Anode and External 
Conductive Coating   

Resistance Between Metal Hardware and 
External Conductive Coating   50 Ma 

Optical 

Faceplate   Filterglass 
Light transmission et center (Approx.)  53% 
Surface   Polished 

Screen  Aluminized 
Phosphor, rare-earth (red) sulfide (blue & green)   P22 

Persistence   Medium-Short 

HI-LITE SCREEN 

Blue-Gun-Down Operation 

It
2300 max. pF 
1800 min. pF 

382,000 Dot trios 

  0.024 in (0.61 mm) 

Array   
Spacing between centers of adjacent 
dot trios (Approx.) 

Mechanical 

Minimum Screen Area (Projected)   185 sq in (1194 sq cml 

Bulb Funnel Designation   JEDEC No.J160-3/4 B1/C1 

Bulb Panel Designation ............JEDEC No.FP161-3/4 V1 

Base Designation°   Small-Button Diheptar 12-Pin 
(JEDEC No.B12-244) 

Basing Designation  JEDEC No.14BH 

Pin Position Alignment   Pin No.5 Aligns Approx. with 
Anode Bulb Contact 

MOM Electronic Components 
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19VANP22 

Operating Position, preferred   Anode Bulb Contact on Top 

Gun Configuration   Delta 

Weight (Approx.)   25 lb (11.4 kg) 

Implosion Protection 

Type   Banded 

Maximum and Minimum Ratings, Design-Maximum Values 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

.{ 22.5 max. kV Anode Voltage   
17 min. kV 

Anode Current, Long-Term Averageb   1000 max. µA 

Grid-No.4 (Focusing Electrode) Voltage: 

Positive value   1100 max. V 
Negative value   550 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff Mu,   140 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage lac or dc): C 
.{ 6.9 max. V 

Under operating conditions   
5.7 min. V 

Under standby conditionsd   5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Equipment Design Ranges 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

For anode voltages between 17 and 22.5 kV 

Grid-No.4 (Focusing Electrode) Voltage  -75 to 400 V 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot .. . See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.1 voltage of -75 V   90 to 270 V 

DUCILM Electronic Components 
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19VANP22 

o 
At Grid No.1 voltage of -125 V   210 to 505 V 
At Grid No.1 voltage of -140 V   245 to 580 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube (At grid-No.1 spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage: e 
Under operating conditions: 

When standby operation is not utilized 63 V 
When 5.0-V standby operation is utilizedd 6  0 V 

Under standby conditionsd 5  0 V 

Grid-No.4 Current (Total)  ±60 PA 

Grid-No.2 Current   

Grid-No.1 Current   ±5 

Ilium. D Color 
To Produce White Light of   6550° K + 9300° K + 

7 M.P.C.D. 27 M.P.C.D. 
CIE Coordinates: 
X   0.313 0.281 
Y   0229 0.311 

Percentage of total anode current 
supplied by each gun (average): 

Red   41 30 u 
Blue  24 31 lc 
Green  35 39 % 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.38 0.75 
Typical  1.70 0.95 
Maximum   2.20 1.25 

Red/green: 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum  1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.70 0.80 
Maximum   0.95 1.10 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 

Horizontal   ± 0.45 in (± 11.4 mm) 
Vertical   + 0.45 in (± 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams ... ± 0.25 in (± 6.4 mm) 
Radial convergence displacement excluding 
effects of dynamic convergence 
(each beam)  ± 0.37 in (± 9.4 mm) 

MOM Electronic Components 
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19VANP22 

Maximum Required Correction for Registere 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction   0.005 In (0.13 mm) 

Typical Operation 

Heater Voltage   6.3 V 

Anode Voltage   20 kV 

Grid-No.4 Voltage  Adjusted for focus 

Color Temperature   9300° K + 27 M.P.C.D. 

Raster Size   15.922 x 11.941 in 
(404.42 x 303.30 mm) 

Typical White-Light Output Measured within 4 in 
(102 mm) diameter area centered on tube face: 

At anode current of 1000 1.1A   

Limiting Circuit Values 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-
circuit resistance (each gun)   0.75 max. Mil 

X-Radiation Characteristic 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current of 
300 biA   33 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JE DEC Publication No.64A will not 
exceed 0.5 inR/h throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 MA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above (such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but its X-radiation will not exceed 0.5 mR ih for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1. Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers. Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions (PL90-602) as published in the Federal Register Vol.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 MA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 

II The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 
(one-half kilogram). 

b The short-term average anode current should be limited by cir-
cuitry to 1500 microamperes. 

For maximum cathode life, it is recommended that the heater 

supply be regulated. The series impedance to any chassis con-

.t 44 fi 
151 Nit 
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19VANP22 
nection in the dc biasing circuit for the heater should be be-

tween 100 kilohms and 1 megohm. The surge voltage across the 

heater must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 
operating conditions is recommended to improve the reliability 

of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-

age of 5.5 volts (Design-Maximum value( may be maintained on 
the color picture tube when the receiver is in the "off" (stand-

by/ position. All other voltages normally applied to the tube 

must be removed durina standby oneration. 

B Register is defined as the relative position of the beam trios with 

respect to the associated phosphor-dot trios. 

IMPORTANT: Refer to sheet Safety Precautions For Color Picture 

Tubes at front of this section. 

Notes For Dimensional Outline 

Note 1 — With tube neck inserted through flared end of reference-
line and neck-funnel-contour gauge (JEDEC No.G1621 and 
with tube seated in gauge, the reference line is determined 
by the intersection of the plane C-C of the gauge with 

the glass funnel. 

Note 2 — Socket for this base should not be rigidly mounted; it 

should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch 
(51-mm( circle concentric with bulb axis. 

Note 3 — The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be grounded with multiple con-

tacts. 

Note 4 — To clean this area, wipe only with soft, dry, lintless cloth. 

SAC.VUAL IC:GI n'sA ro:u-rs -5 YOND EDGE or MIN. SCREEN 
3.18 

DIAGONAL 1485 
37.72 

WIDTH 
20.52 

582 HEIGHT 
14.78 
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DIMENSIONAL OUTLINE 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
INOTE 3) 

SCREEN 
HEIGHT 

11.94 MI 
303.30 

Dimensions in mm 

04390 083 
35 53 110 

80 

203 

16771 
MIN 

RIM-BAND OPENING 

17.451* 0113 

443.18 à 2.36 
0.13 OF TENSION BAND 

SCREEN WIDTH 

15.922 MIN 
401.42 

MMAX 
51 

M ) MAX 
51 
CLEARANCE FOR 
TENSION BAND CLIP 

Inches 

BASE 
JEDEC No 912 244 
INOTE 

2.935 
T435 

unless otherwise noted 

INTERNAL 
RADIAL CONVERGING 
POLE PIECES 

ANODE CONTACT 
JEDEC No ..1 21 

TRANSPARENT 
INSULATING 
COATING 

--- INOTE II 

SEAL LINE 

.071 
— MAX 
1.11 

07095 

13 718..100 
348 44 • 2.54 

OD. OF 
TENSION BANDS 
CRIMP SEAL 

SCREEN DIAGONAL 
18.151 

4».1111 — 

o 

o 
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DIMENSIONAL OUTLINE 

TORSION SAND 

RIM SANO 

17.715 MIN 

724.99 
RIM 84N17 
OPENING 

2.071+.250 

52.80 ± 8.35 

3.283 
87.M1  

t  a3.708 • 125 
iiii? 

19VANP22 

11.364* .188 
111.38 421 

18.017,t2_75 
468.36 • 983 

_4.118 20,,L11111 
1017104 4.78 

921, 39491.0 
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BOTTOM VIEW OF BASE 

PLANE THROUGH 
OF PIN Na. 2 

AND TUBE AXIS 

8.5*±G* 

BLUE GUN 

RED GUN 

GREEN 
GUN 

HORIZON/AL 
Ç. OF 

SCREEN 

92LM-1262 

Base Specification — JEDEC No.14BH 

Pin 1: Heater Cap: Anode (Grid No.3, Grid No.5, 
Pin 2: Cathode of Red Gun Screen, Collector) 
Pin 3: Grid No.1 of Red Gun C: External Conductive Coating 
Pin 4: Grid No.2 of Red Gun 
Pin 5: Grid No.2 of Green Gun 
Pin 6: Cathode of Green Gun 

- Pin 7: Grid No.1 of Green Gun 
Pin 9: Grid No.4 
Pin 11: Cathode of Blue Gun 
Pin 12: Grid No.1 of Blue Gun 
Pin 13: Grid No.2 of Blue Gun 
Pin 14: Heater 

LOCATION OF RADIAL-COVERGING POLE PIECES VIEWED 

FROM SCREEN END OF GUNS 

QQ 
76 

6.0 

INTERNAL 
MAGNETIC 
SHIELD 

RADIAL POLE PIECES 

Electronic 
Components 
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15 0 R. 

120' 

92LM-1251RI 
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1 9VANP22 
CUTOFF DESIGN CHART 

HEATER VOLTAGE • 6.3 V 
ANODE -TO- CATHODE VOLTAGE • 

17 TO 22.5 IRV 
GRID- No. 4 - TO- CATHODE VOLTAGE 
ADJUSTED FOR FOCUS. 

. :1:::::=:* •': 

r..ii • ••• 
o•   

.2.   

e  '  
    e  e  e   

...  

0 -20 -40 -60 -BO -100 -120 -140 

GRID- No. I - TO - CATHODE VOLTAGE — V 

GELN-1083111) 
Figure 3 
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Color Picture Tube 

Ultra-Rectangular Hi-Lite Matrix Screen 

4 x 3 Aspect Ratio Light Neutral Screen Appearance 

Electrical: 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 
Heater: 

Voltage   6.3 V 
Current   900 mA 

Focusing Method     Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angles (Approx.): 
Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct Interelectrode Capacitance (Approx.): 
Grid No.1 of any gun to all other electrodes   6 pF 
Grid Nu.3 to all other electrodes  6.5 pF 
All cathodes to all other electrodes   15 pF 

t2300 max. pF 1800 min. pF 
Capacitance Between Anode and External 
Conductive Coating   
Resistance Between Metal Hardware end 
External Conductive Coating   50 Ma 

Optical: 

Faceplate   
Light transmission et center (Approx.)   
Surface   Polished 

Screen   Aluminized 
Matrix   Black opaque material 
Phosphor, rare-earth (red) sulfide (blue & green)   P22 

Persistence   Medium-Short 
Array   382,000 Dot trios 
Spacing between centers of adjacent 
dot trios (Approx.)   0.024 in (0.61 mm) 

Filtergless 
70% 

Mechanical: 
Minimum Screen Area (Pro¡ected). .... 186 sq in (1194 sq cm/ 
Rod," onnal Ilsejratinn   iFnFc Nn t5inAns 

Bulb Panel Designation   JEDEC No.FP161-3/4 W1 

Base Designation'   Small-Button Diheptar 12-Pin 
(JEDEC Noll 12-244) 

Basing Designation  JEDEC No.14BE 

Pin Position Alignment   Pin No.12 Aligns Approx. with 
Anode Bulb Contact 

MBA Electronic Cornponents 

DATA 1 
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19VBRP22 

Operating Position, preferred   Anode Bulb Contact on Top 

Gun Configuration   Delta 

Weight (Approx.)   25 lb (11.4 kg) 

Implosion Protection: 

Type   Rim Bands and Tension Band 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otheiwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   {27.5 max. kV 
20 min. kV 

Anode Current, Long-Term Averageb   1000 max. µA 

Grid-No.3 (Focusing Electrode) Voltage   6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value  ... . . 400 max, __ V 
Negative operating cutoff velue   200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage lac or dc):c 

Under operating conditions 6.9 max. V 
5.7 min. V 

Under standby conditionsd  5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Equipment Design Ranges: 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-No.3 (Focusing Electrode) Voltage 18.8% to 20% of 
Anode voltage 

Electronic 

Components 
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19VBRP22 
Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot.... See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.1 voltage of -75 V   130 to 280 V 

0 At Grid No.1 voltage of -125 V   216 to 550 V 
At Grid No.1 voltage of -175 V   355 to 820 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube (At grid-No.1 spot cutoff 
voltage of -100 VI   1.86 

Heater Voltage:c 
Under operating conditions: 

When standby operation in not utilized .   6.3 V 
When 5.0-V standby operation is utilized°   6.0 V 

Under standby conditionsd  5.0 V 

Grid-No.3 Current (Total)   +15 µA 

Grid-No.2 Current   ±5 AA 

Grid-No.1 Current   +5 µA 

Mum. D Color 
To Produce White Light of   6550° K + 9300° K + 

7 M.P.C.D. 27 M.P.C.D. 
CIE Coordinates: 
X   0.313 0.281 
Y   0.3» 0.311 

Percentage of total anode current 
supplied by each gun (average): 

Red   41 30 % 
Blue  24 31 % 
Green  36 32 % 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.35 0.75 
Typical  1.70 0.96 
Maximum   2.20 1.25 

Red/green: 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum  1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.70 0.80 
Maximum   0.95 1.10 

Displacements, Measured at Center of Some: 
Raster centering displacement: 

Horizontal   t 0.45 in It 11.4 mm) 
Vertical   t 0.45 in (t 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams . . . ± 0.25 in I± 6.4 mrni 

UICEM Electronic Components 
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19VBRP22 
Radial convergence displacement excluding 
effects of dynamic convergence 
(each beam)  0.37 in 1± 9.4 mrn) 

Maximum Required Correction for Register. 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction   0.006 le 40.13 min) meat 

Light-Output Characteristic: 

Typical White-Light Output   
{ 80 fL 
274 Nit 

Measured within a 4 in (102 mm) diameter area centered 
on the tube face with the following operating conditions: 

Anode Voltage   25 kV 
Anode Current   1000 PA 
Grid No 3 Voltage   Adjusted for focus 
Color Temperature   93000 K + 27 M.P.C.D. 

Limiting Circuit Values: 
High-Voltage Circuits. 

Grid-No 3 circuit resistance   7.5 rasa. Pen 
Low-Voltage Circuits: 

Effective grid-No.1-to-cathode-
circuit resistance (each gun)   0.75 max. ft4S2 

X-Radiation Characteristic: 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current of 
300 µA   33 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JE DEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 MA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above (such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1 . Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers, Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions (PL90-6021 as published in the Federal Register Vol.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 j.1A anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 

MM Electronic Components 
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19VBRP22 
a The mating socket, including its associated, physically-attached 

hardware and circuitry, must not vveigh more than one pound 

(one-half kilogram). 

b The short-term average anode current should be limited by cir-

cuitry to 1500 microamperes. 

C For maximum cathode life, it is recommended that the heater 

supply be regulated. The series impedance to any chassis con-

nection in the dc biasing circuit for the heater should be be-
tween 100 kilohms and 1 megohm. The surge voltage across the 

heater must be limited to 9.5 volts rms. 

• The use of a 5-volt standby condition in conjunction with 6-volt 

operating conditions is recommended to improve the reliability 

of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-
age of 5.5 volts (Design-Maximum velue) may be maintained on 

the color picture tube when the receiver is in the "off" (stand-
by) position. All other voltages normally applied to the tube 

must be removed during standby operation. 

• Register is defined as the relative position of the beam trios with 

respect to the associated phosphor-dot trios. 

Notes for Dimensional Outline 

Note 1 — With tube neck inserted through flared end of reference-
I ine and neck-funnel-contour gauge (JEDEC No.G162) and 
with tube seated in gauge, the reference line is determined 

by the intersection of the plane C-C / of the gauge with 
the glass funnel. 

Note 2 — Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch 

(51-mm) circle concentric with bulb axis. 

Note 3 — The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so es to provide the required capacitance. External 
conductive coating must be grounded with multiple con-

Not. 4 — To clean this area, wipe only with soft, dry, tintless cloth. 

SAG ITTAL HEIGHTS AT POINTS BEYOND EDGE OF MIN SCREEN 
3 18 

DIAGONAL 
485 

37 72 
PROT>, HEIGHT 

20.52 14 76 
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DIMENSIONAL OUTLINE 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 31 

MI MIN 

eedi 

SCREEN 
HEIGHT 

11.941 MI 

1 4311* 010 
38.53 110 

203 

16.771 
MIN 

426.99 
RIM BAND OPENING 

17.4167 .093 

443.94 2.36 
0.D OF TENSION BABO 

SCREEN WIDTH 

16.9.222 MIN 

jCLEARANCE FOR 
TENSION BAND CUP 

Dimensions in Inches/mm unless otherwise noted 

1.11g1C No1112 244 
INOTE 21 

2.936 
7-418 

INTERNAL 
RADIAL CONVERGING 
POLE PIECES 

ANCOE CONTACT 
DEC No3 21 

TRANSPARENT 
INSULATING 
COATING 

-- INOTE 41 

SEAL LINE 

.0TO 
MAX 

13.718 ± .100 

348.44 • 2.54 
cco OF 
TENSION BAND B, 
CRIMP SEAL 

SCREEN DIAGONAL 
19097 miN 

479.96 
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DIMENSIONAL OUTLINE 

4e.e 

e 4%4 

eq:e4>417 
eJi) 

c4.1% 

MOWN RAND 

RIM SAND 

12 798 

324.98 ---- 
RIM RAND 
OPENING 

2_.11118111 
18.02*. 4.78 

3.283 
02.11 

3 708 • 125 
*419± 3.11 11.314 • 188 

288.34* 4.78 
  AtmLts 

46838±.1153 

19VBRP22 

4,4 

_41101M18 
101.114$ 4.111 

• 883 • 188 
170.00± 471 -*" 

CPL. -2m• 

Mai Electronic Components 
DATA 4 

2-72 



19VBRP22 
BOTTOM VIEW OF BASE 

—BLUE GUN 

HORIZONTAL 
OF SCREEN 

GREEN GUN 

RED GUN 

/Let 5. 

f e 
PLANE THROUGH 

OF PIN No. 2 
AND TUBE AXIS 

92CS - 21.6 

Base Specification — JEDEC No.14BE 

Pin 1— Heater 
Pin 2— Cathode of Red Gun 
Pin 3— Grid No.1 of Red Gun 
Pin 4— Grid No.2 of Red Gun 
Pin 5— Grid No.2 of Green Gun 
Pin 6— Cathode of Green Gun 
Pin 7— Grid No.1 of Green Gun 
Pin 9— Grid No.3 
Pin 11— Cathode of Blue Gun 
Pin 12— Grid No.1 of Blue Gun 
Pin 13— Grid No.2 of Blue Gun 
Pin 14— Heater 

Bulb Contact — Anode (Grid No.'4, Screen, Collector) 
C— External Conductive Coating 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

120. 

1499. 

RADIAL POLE PIECES 

INTERNAL 
MAGNETIC 
SHIELD 

1.12 
5.97 

122 
762 92CS-12835R4 
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0.5 mR/h ISODOSE — RATE LIMIT CURVE 

(JEDEC CURVE No.XC-2) 

200 400 20 0 1000 

ANODE CURRENT - 

1200 

0281.3017111 

X-RADIATION LIMIT CURVE AT A CONSTANT ANODE 

CURRENT OF 300 :IA (X-RADIATION AT A CONSTANT 

ANODE VOLTAGE VARIES LINEARLY WITH ANODE CURRENT) 

(JEDEC CURVE No.XC-1) 

E 
lo 

01 

22 24 28 26 30 32 34 36 38 
ANODE VOL TAG -kV 

Figure 2 

42t5 320662 
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Picture Tube 
SNORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater  Raving Controlled Warn-Up Time 

GENERAL DATA 

Electrical: 

, Heater Current at 6.3 volts  600 t 30 ma 
i Heater Warm-Up Time (Average)  11 seconds 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   114° 
Horizontal   102° 
Vertical   85° 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to all other electrodes  

6 eef 
5 Mid 

External conductivecoatingtoultor . . 
{1000 min . Mfd 
1500 max. med 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission at center (Approx.) ..... . . 78% 

Phosphor (For Curves.seefront OfthIsSectloo) . P4—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 
Tube Dimensions: 

Overall length   10-13/16" t 1/4" 
Greatest width   16-13/32" ± 1/8" 
Greatest height  13-11/32" t 1/8" 
Diagonal   18-5/8" ± 1/8" 
Neck length  3-9/16" ± 1/8" 
Curvature of faceplate (External Radii): 

Center   48" 
Edge   21" 

Screen Dimensions (Minimum): _ 
Greatest width   15-1/8" 
Greatest height  12" 
Diagonal   17-9/16" 
Projected area   172 sq. in. 

Weight (Approx.)   14 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb   J149A1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Base  Small-Button Neoeighta 

Basing Designation for BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -.-Grid No.3 
Pin 6 -Internai 

Connection--
Do Not Use 

Pin 7-Cathode 

r 7-Pin, Arrangement 1, 
(JEDEC No. Bi-208) 

  8JR ( 

Pin 8 -Heater 
Cap-Ultor 

(Grid No.4, 
Collector) 

C -External 
Conductive 
Coating 

GRID-DRIVES SERVICE 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

f20000 max. 
L11000 min. 

ULTOR VOLTAGE   

GRID-No.3 (FOCUSING) 
Positive value  
Negative value  

GRID-No.2 VOLTAGE   

GRID-No.1 VOLTAGE: 
Negative-peak value   220 
Negative-bias value   154 
Positive-bias value   0 
Positive-peak value   2 

16.9 
15.7 

VOLTAGE: 

HEATER VOLTAGE  

700 max. 

d50 max. 00 max. 
00 min. 

max. 
max. 
max. 
max. 
max. 
min. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. 
After equipment warm-up period. 200 max. 

Heater positive with 
respect to cathode  200 max. 

Typical Operating Conditions: 

With ultor voltage (E 0g h) of 16000 
and grid-No. 2 voltage lEc 2la of 500 

Grid-No.3 Voltage for focus*  0 to 400 
Grid-No.1 Voltage for visual 

extinction of focused raster*   -43 to -78 
Field Strength of Adjustable 
Centering Magnet1   0 to 10 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 

volts 
volts 

volts 

volts 

gausses 

Minimum Circuit Values: 

Grid -No.1 -Circuit Resistance  1.5 max. megohms (, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CATHODE-DRIVE& SERVICE 

Unless otherwise specified, voltage val-
ues are positive with respect togrid No.1 

Maximum and Minimum Ratings, Design-Maximum Values: 
f20000 max. 
111000 min. ULTOR-TO-GRID-No.1 VOLTAGE  

volts 
volts 

GRID-No.3-TO-GRID-No.1 
(FOCUSING) VOLTAGE: 
Positive value  850 max. volts 
Negative value  200 max. volts 

f750 max. volts 
GRID-No.2-TO-GRID-No.1 VOLTAGE  1450 min. volts 

GRID-No.2-TO -CATHODE VOLTAGE  600 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

HEATER VOLTAGE  {6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 
voltage (E 0011) of 16000 volts 

and grid-No.dto-grid-No.1 
voltage lE ce ll of 500 volts 

Grid-No.3-to-Grid -No.1 Voltage 
for focus'  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage for visual 
extinction of focused raster.   41 to 69 volts 

Field Strength of Adjustable 
Centering Magnet,   0 to 10 gausses 

Maximum Circuit Values: 
Grid -No.1-Circuit Resistance  1.5 max. megohms 

à Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

e The grid-No.3 voltage required for optimum focus of any individual 
tube may have a value anywhere between 0 and 400 volts and is a function 
of the value of the ultor voltage, ultor current, and grid-No.2 voltage. 
It changes directly with theultor voltage at the rate of approximately 
46 volts for each 1000-volt change in ultor voltage: inversely with 
grid-No.2 voltage at the rate of about 60 volts for each 100-volt 
change in grid No.2 voltage; and Inversely with ultor current at the 
rate of about 60 volts for each 100-microampere change in ultor 
current. Because this tube has a narrow depth of focus, it is necessary 
to provide means such as a potentiometer or a 4-tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus Is 
obtained if the focusing voltage is within 75 volts of the value 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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required for optimum focus and if the focusing voltage is maintained to 
within 75 volts of the optimum value during line-voltage fluctuations. 

11. 
See Raster-Cutoff-Range Chart for Grid-Drive Service. 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 1-1/4°. The specified centering magnet compensates only 
for the effect which mechanical tube tolerances may have on the location 
of the undefiected focused spot with respect to the center of the tube 
face. Maximum field strength of adjustable centering magnet equals: 

1V iCce or Ec,g, (volts) 

16000 (volts) 
O 10 gausses 

The equipment manufacturer must determine and supply additional compen-
sation for the effects of the earth's magnetic field and extraneOus 
fields due to choice of circuitry and components. The additional 
compensation should preferably be applied as part of the magnetic 

• field of the deflecting yoke. 

4 See Raster-Cutoff-Range Chard for CaSkode -Drive Service. 

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. 

OPERATING CONSIDERATIONS 

I-Ray Varetne. When operated at ultor voltages up to 16 

kilovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 

permits operation at voltages as high as 20 kilovolts (Design-

maximum value), shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 

conditions involve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following con-

ventional picture-tube practice, it is recommended that the 
cabinet be provided with a shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 

accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 

safety cover can also provide X-ray protection when required. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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SCREEN 
HEIGHT 

MIN. 

Ice ±* 
(NOTE 

e" 
48R. .240" 

20.R. 

REFERENCE LINE-7P-- • 
(NOTE 2) tau" 1.884" 

4125" 4.031»,, D.A. 
SMALL -BUTTON 
NEOCIGHTAR 
7-PIN BASE 

ARRANGEMENT I 
JEDEÇ N287-208 

(NOTE 3) 

RADIO CORPORATION OF AMERICA 
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DATA 3 

I 0-60 



19YP4 

REINFORCING 
RIBS-SEE 
DETAIL 

cle 

9" 
7 71 1-8- 1 3W-8 

TRANSPARENT 
INSULATING 

/ e.1001.+TEIN4 

- 4 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEOEC NS JI -21 

(NOTE 

,r, 
8 - 8 

IS 3f+-e -e 

92CL-10699 
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L719" 
2.594» 

.438" 

MOLD-MATCH LINE 

(NOTE a) 
SE(AL TEpLeE 

SPLICE LINE i 

elmL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 300 . ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-I26 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED INGAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC , 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FORTHIS BASESHOULDNOTBE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

MOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 

THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

MOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 

SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE 

SUPPORT CLAMPS MUST BE SPACED FROM THE TUBE BY USE OF 

CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT-IMPREG-

NATED FELT, OR EQUIVALENT. 

) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BULB—CONTOUR DIMENSIONS 

SNORT—SIDE VIEW 

LAW—SIDE YAM 

7.86" 

1 
6.72"--41 

3.84" 

zeal 
1 

REFERENCE uNE=r 

Y Axis 

1 1 II!: MY Axes 

4,...."°' 1 -920' 
63V 1 I   ill 5.9ere l A „d 

225 

206 

1.2 21 

328" 

14 V  

4.12"-11 

G 

ell  1 
c,Oe  1,4 

e bb st 

cle• be e e-

92CL-10669Ri 

VOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE YAXIS. THESE COORDINATES DE-

SCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

( 

RADIO CORPORATION OF AMERICA 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 

E.F=6.3 VOLTS 

ULTOR VOLTS =11000 TO 20000 
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20SP4 
Picture Tube 

Pan-o- P ly Type Low-Voltage Electrostatic Focus 
114° Magnetic Deflection Low Grid-No.2 Voltage 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes . 5 pF 
Grid No.1 to all other electrodes 6 pF 
External conductive coating 

to anode°   $2000 max. pF 
1400 min. PF 

Heater Current at 6.3 volts   450 ± 20 mA I 
Heater Warm-Up Time (Average). .   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens   Un i potenti al 
Phosphor   P4—Sulfide Type, Aluminized 
Faceplate  Filterglass 

Light Transmission at Center (Approx . )  44% 

Weight (Approx.)   16.5 lb 
Overall length 12  269" ± .250" 
Neck length   4.375" ± .125" 

Projected Area of Screen   184 sq. in. 
Cap Designation Recessed Small Cavity 

(JEDEC No.J1-21) 
Bees Designation   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater G4 ANODE 
Pin 2: Grid No.1 

Pin 3: Grid No.2 G2 
Pin 4: Grid No.4 
Pin 6: Grid No.1 
Pin 7: Cathode 
Pin 8: Heater 
Cap: Anode (Grid No.3. 

Grid No.5, Screen, 
Collector) 

8HR H 
C: External Conductive 

Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage   23,000 max. V 
11,000 min. V 

Grid-No.4 Voltage: 
Positive value   1250 max. V 
Negative value  400 max. V 

MCEM Electronic Components 
DATA 1 

1-€8 



20SP4 

1.75 
4 50 MIN. 
MAx 

SCREEN WIDTH 
15.500 MIN. 

DIMENSIONAL 

Bulb Designation 

SCREEN 
HEIGHT 
12.125 
MN 

UK KEEP TI115 SPACE CLEAR OF ANY MEHAN1CAL OBSTRUCTION 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE I) 

16.350 ± .125 

1325*-1 e A. : 

BASE 
JEDEC NO. B7-2011 

O 

MM Electronic Components 
DATA 1 
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20SP4 

OUTLINE 

JEDEC NO.J157-1/2 Al 

13.825 
±.125 

12.289±.250 

7894±.125 

__14.125 t 

4375t.125 

5.500 
*.250 

TRANSPARENT 
INSULATING 
COATING 

TV CAP 
JEDEC NO. A-21 

1.125± .125 

DIMENSIONS IN INCHES IIAL1--1914R1 

Note 1: External conductive coating and implosion protection 
hardware must be grounded. 

Note 2: Determined by Gauge JEDEC No.G-126. 

MM Electronic Components 

DATA 2 
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20SP4 
MAXIMUM AND MINIMUM RATINGS (CONT'D) 

V Grid-No.2 Voltage  60 max. 
-) 20 min. V 

Cathode Voltage: (— 
Negative peak value   2 max. V 
Negative bias value  V 0 max. 
Positive bias value  V 100 max. 
Positive peak value   V 150 max. 

6.9 MaX. V 
Heater Voltage   5.7 min. V 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up 

period not exceeding 
15 seconds   V 

After equipment warm-up 450 max. 

period   V 300 max. 
Heater positive with 

respect to cathode: 
Combined AC & DC voltage. 200 max. V 
DC Component   100 max. 

TYPICAL OPERATING CONDITIONS FOR 
CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage value. 
are positive with respect to grid No.I 

Anode Voltage   16,000 V 
Grid-No.4 Voltage'   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage for visual 

extinction of focused 
raster   22 to 40 V 

Field Strength of required 
adjustable Centering Magnet . . O to 8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance  18Q 1.5 max. 

°Includes implosion protection hardware. 

bThe grid-No.4 voltage required for optimum focus of any 
individual tube will have a value anywhere between —100 
and +300 volts with the combined grid-No.1 voltage and 
video-signal voltage adjusted to give an anode current of 

100 microamperes on a 11.25-inch by 15-inch pattern from 
an RCA-2F21 monoscope, or equivalent. 

See X-RADIATION PRECAUTIONS at front of this section 

Electronic DATA 2 
Components 



20TP4 
Picture Tube 

Pan-o-Ply Type 
Low-Voltage Electrostatic Focus 

114° Magnetic Deflection 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes  5 PF 
Grid No.1 to all other electrodes  6 pF 
External conductive coating J 2000 max. PF 

to anode°   1400 min. pF 
Heater Current at 6.3 volts   450 + 20 mA 
Heater Warm-Up Time (Average).   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens  Unipotential 

Phosphor     P4-Sulfide Type, Aluminized 
Faceplate   Filterglass 

Light Transmission at Center (Approx.)  44% 
Weight (Approx.)   16.5 lb 

Overall length   
Neck length   
Projected Area of Screen 

Cap Designation   

12.269 in ± .250 in 
4.375 in ± .125 in 

  184 sq. in 

Recessed Small Cavity 
(JEDEC No.J1-21) 

Base Designation   Small-Button Neoeightar 7-Pin, 
Arrangement 1, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom Viow) 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 3 - Grid No.2 

G2 Pin 4 - Grid No.4 
Pin 6 - Grid No.1 
Pin 7 - Cathode 
Pin 8 - Heater 
Cap - Anode (Grid No.3, Grid Gi 

No.5, Screen, Collector) 
C- External Conductive Coating 

G4 
ANODE 

H 8HR H 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified,voltage values are posi-
tive with respect to cathode 

I 23,000 max. V 
Anode Voltage   

), 11,000 min. V 
Grid-No.4 Voltage: 

Positive value   1100 max. V 
Negative value ..   550 max. V 

MECII Electronic Components 
DATA 1 
12-68 
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_ 1.75 
.250 4 50 MIN. 
MAX. MAX 

SCREEN WIDTH 
15.500 MIN. 

DIMENSIONAL 

Bulb Designation 

SCREEN 
HEIGHT 
12.125 
MIN. 

KEEP THIS SPACE CLEAR OF ART MEHANICAL OBSTRUCTION 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE I) 

16430 ± .12 5 

I.750 
1.125 

BASE 
JEDEC NO. 117- 208 

Electronic 

Components 

DATA 1 



20TP4 

OUTLINE 

JEDEC No.J157-1/2 Al 

o 

12 289± .250 

71194t J25 

15.625 
±.125 

-.14.125 t. 

DIMENSIONS IN INCHES 

4.5752.125 

TRANSPARENT 
INSULATING 
COATING 

TV CAP 
JEDEC NO. D-2I 

1.125± .125 

IŒLL-11114R1 

Not. 1: External conductive coating and implosion protection 
hardware must be grounded. 

Note 2: Reference line is determined by gauge JEDEC No.G-126. 

[KIM Electronic Components 
DATA 2 

12-611 



20TP4 

MAXIMUM AND MINIMUM RATINGS (CONT'D) 

Grid-No.2 Voltage  

Grid-No.1 Voltage: 
Negative peak value   220 max. V 
Negative bias value   155 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage   S 6.9 max. V 
Peak Heater-Cathode Voltage: 15.7 min. V (:1) 

Heater negative with 
respect to cathode: 
During equipment warm-up 

period not exceeding 

V After equipment warm-up .s, 
15 seconds   450 max. 

period   300 max. 
Heater positive with 

respect to cathode: 
Combined AC & DC Voltage   200 max. V 
DC Component   100 max. V 

1550 max. V 
1200 min. V 

TYPICAL OPERATING CONDITIONS 
FOR CATHODE-DRIVE SERVICE: 

Unless otherwise specified, voltage values are posi-

tive with respect to grid No.1 
Anode Voltage   16,000 
Grid-No.4 Voltage b  200 
Grid-No.2 Voltage.   300 
Cathode Voltage for visual 

extinction of focused 
raster     28 to 62 V 

Field Strength of required 
adjustable Centering Magnet   0 to 8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance ........1.5 max. MQ 

°Include implosion protection hardware. 

bThe grid-No.4 voltage required for optimum focus of any 
individual tube will have a value anywhere between 0 and 
+400 volts with the combined grid-No.1 voltage and video-
signal voltage adjusted to give an anode current of 100 

microamperes on a 11.25-inch by 15-inch pattern from an 
RCA-2F21 nionoscope, or equivalent. 

See X-RADIATION PRECAUTIONS at front of this section. 

o 

L) 
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21AMP4B 

Picture Tube 

' 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

Electrical: 

Heater Current at 6.3 volts  600 ma 
Direct interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 Pf 
Cathode to all other electrodes  5 Pf 

f2500 . pf External conductive coating to anode 
• • max. 12000 min Pf 

Electron Gun  Type Requiring No 
Ion-Trap Magnet 

ALUMINIZED SCREEN 
900 MAGNETIC DEFLECTION 

Optical: 
Faceplate, Spherical  Filterglass 

Light transmission (Approx.)   74% 
Phosphor (For Curves, see front of this Section) . P4 -Sulfide Type, 

Aluminized 

Mechanical: 
Operating Position  Any 
Weight (Approx.)   24 lbs 
Overall Length   20" ± 3/8" 
Neck Length  7-1/2" t 3/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings, Dimensions, and 
Deflection Angles: 
See Picture-Tube Dtmensional-Outlines andautb J/72 DIE sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW   12N 
MODE 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11 -Cathode 
Pin 12-Heater 

Cap-Mode 
(Grid No.3, 
Collector) 

C-External 
Conductive 
Coating 

Maximum Ratings, Design -Maxtaua Values: 
Anode Voltage   20000 max. volts 
Grid-No.2 Voltage   550 max. volts 

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

DATA 
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21AMP4B 

Grid-No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With anode voltage of 16000 volts 
and grid—No.a voltage of 300 volts 

Grid-No.1 Voltage for visual 
extinction of focused raster   -28 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
14MDIATION PRECAUTIONS POR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
/- RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS 

Electrical: 

Heater Current at 6.3 volts  600 ma 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes  6 pf 
(---, Cathode to all other electrodes  5 Pf 
1 I External conductive coating to anode . . .   {2500 max. pf 

2000 min. pf 
Electron Gun   Type Requiring No Ion-

Trap Magnet 

ALUMINIZED SCREEN 
72° MAGNETIC DEFLECTION 

Optical: 

,--\ Faceplate, Spherical  Filterglass 
; Light transmission (Approx.)   74% 
Phosphor(For Curves, see front of this section). . P4 -Sulfide Type, 

Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  24 lbs 
Overall Length  23-1/32" t 3/8" 
Neck Length   7-1/2" t 3/16" 
Projected Area of Screen  262 sq. in. 
External Conductive Coating: 

Type  Special 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
SeePscture-Tube Dneenstonai-Out/ Ines argiBulbJ172 B/F sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Shell Duodecal 6-Pin, 

Arrangement 1,(JEDECGroup4, No. B6-63) 
(- Basing Designation for BOTTOM VIEW  

1 Dai 12L 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode 
(Grid No.3, 
Grid No.S, 
Collector) 

C- External 
Conductive 
Coating 

®dall I RADIO CORPORATION OF AMERICA 
ireir Electronic Components and Devices Harrison, N.1. 
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Maximum Ratings, Destgn-Maximum Values: 

Anode Voltage  22000 max. volts(--,, 
Grid-No.4 (Focusing) Voltage: 

Positive value   1100 max. volts ) 

Negative value   550 max. volts 
Grid-No.2 Voltage  550 max. volts 
Grid-No.1 Voltage: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts( 
Positive peak value  2 max. volts', ' 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period . 200 max. volts ( - 

Heater positive with \ 
respect to cathode   200 max. volts - 

Typical Operating Conditions: 
V:th anode voltage of 18000 volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus   -72 to +396 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster   -28 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
1.-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 72° MAGNETIC DEFLECTION 

Electrical: 

Di rect I nterelect rode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes  6 Pf 

External conduct ive coating to anode  {250000 max. pf 
20 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm-up time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For turves. see front of thi s section). .P4—Sul fide Type, 
Aluminized 

Facepl ate, Spheri cal  Fi 1 tergl ass 
Light transmission (Approx.)   74% 

Surface of Protective Window  Treated to reduce 
specul ar reflection 

Mechanical: 

Weight (Approx.)   24 lbs 
Overall Length   23.031" ± .375" 
Neck Length  7.500" ± .188" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 
Type   Regul ar-Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tutee Dtmenstonai—Outi Ines and Bulb J171 BIF sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW  12N 

Pin i- Heater 
Pin 2-Grid-No.1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode (Grid No.3, 
Screen, 
Collector) 

C- External 
Conductive Coating 

ANODE 

02 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwlse spectfted, voltage values 
are posltive wsth respect to cathode 

Anode Voltage  20000 max. 
Grid-No.2 Voltage  550 max. 

vol ts 
vol ts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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21AWP4A 

Grid-No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   f6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negativewith respect to cathode: 

Duri ng equi pment warm-up period not 
exceeding 15 seconds  450 max. volts 

After equipment warm-up period . . .   200 max. volts 
Heaterpositivewith respect to cathode: 

Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified. voltage values 
are Positive with resPect to grid No.1 

Anode Voltage  18000 volts 
Grid-No.2 Voltage  400 volts 
Cathode Vol tage for visual extinction of 
focused raster  36 to78 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1,6 max. fsegehme 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



2IAXP22-A 

COLOR KINESCOPE 

For dynamic convergencet (Cont'd): 
Vertical: 

Sawtooth amplitude 
to provide°°   Shift of 0 to 1/4" 

Red pattern & green pattern--
Parabola: 
Amplitude to provideà. . . Shift of 1/8" to 318' 
Ratio of red-pattern 

shift to green-
pattern shift   1/2 to 2 

Sawtooth: 
Amplitude to provide°° . . Shift of -1/8" to +3/16" 
Difference between red-

pattern shift and 
green-pattern shift 
fShiftR - Shifts)   0 to +100% 

Examples of Use of Design Ranges: 

For ultor voltage of 20000 epoo Volts 

Grid-No.3 (Focusing Electrode)-
to-Cathode (Of Each Gun) 
Voltage  3040to4240 3800to5300 volt 

Grid-No.2-to-Cathode Voltage 
(Each Gun) when circuit de-
sign utilizes grid-No.1-to-
cathode voltageof -70volts 
for raster cutoff  130to370 130 to370 volts 

Grid-No.1-to-Cathode Voltage 
(Each Gun) for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No.2-to-
cathode voltage of 200 volts -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 

High-Voltage Circuits: 

in order to minimize the possibility of damage to the 
tube caused by amomentary internal arc, it is recommended that 
the ultor power supply and the grid-No.3 power suppLy twlof the 
limited-energy type with inherent regulationtolimit the con-

tinuous short-circuit current to 50 milliamperes. In addition, 
to prevent cathode damagewith resultant decrease intube life, 
the effective resistance between grid-No.3 powersupply output 
capacitor and the grid-No.3 electrode should be not less than 

50000 ohms. This resistance should becapable of withstanding 
the maximum instantaneous current and voltage in the grld-

No.3 circuit. 

In equipment utilizing awell-regulated uitorpower supply, 

the grid-No.3-circuit resistance should be limited to 7.5 
megohms. 

See next page. 
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2IAXP22 -A 

COLOR KINESCOPE o 
Low-Voltage Circuits: 
Grid-No.1-Circuit Resistance 

(Each Gun) . . . . 1.5 max. megohne 

When the cathode of each gun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid-
No. 1-to-heater circuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective power 
sources in combination will not supply an instantaneous or 
continuousshort-circuitcurrent of more than 300 milliamperes 
total. Such current limitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-No.1-to-heater cir-
cuit should each have an impedance such that their respective 
power sources in combination will not supply an instantaneous 
orcontinuous short-circuit current of more than300 milliamperes 
total. Such current limitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

Shift is the ge:eêi) of thy of bar-or-dot-generator pattern 

indicated in The direction of movement of the red and green beemisopposite to that 

of the blue beam. 

Indicated values apply when RCA test yoke is used with the 2IAXP22-A. 

The parabola amplitude is determined by the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An increase in amplitude should move the blue beam 
toward the top of the screen; the red beam toward the lower left of 
the screen; and the green beam toward the lower right of the screen. 

00 The sawtooth amplitude is determined by the difference between the 
shifts at the extremities of th.. respective horizontal and vertical 
axes of the screen. Positive amplitude indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 

X-RAY WARNING 

X-ray radiation is produced by the 2IAXP22-A when it Is 

operated at its normal ultor voltage. The radiation is 
through the faceplate, and is sufficient to require the 

adoption of safety measures in TV receivers. Shielding 
such as that provided by a 1/4-inch thickness of safety 

glass (lime/ in front of the faceplate, should prove 

adequate to provide protection against personal injury 

from prolonged exposure at close range when the tube is 

operated at its maximum ultor voltage rating. 

Whenthistube is being serviced outside of the TV 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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CUTOFF DESIGN CHART 

i:1: :::[ritiiteril-11-1 /1/111  • '1*:). :1: : 
Ef =6.3 VOLTS 
ULTOR -TO-CATHODE (OF EACH GUN) VOLTS =20000 TO 25000 

>e GR I D - N23 -TO-CATHODE (OF EACH GUN) VOLTS = 
ADJUSTED FOR FOCUS 

4 
 ti  

F 1 
Ttl 

100 200 300 400 500 
GRID-WI' 2-TO- CATHODE VOLTS 
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COLOR KINESCOPE 

CE-8399R4A 8-56 

19N116% 4S;METAL 
PANEL SECTION 

RADIAL-CONVERGING 
POLE PIECES 

LATERAL-CONVERGING 
POLE PIECES t 

SMALL- SHELL NFIEPTAL 1 
12-PIN BASE TE 2) 
JETEC 1,1• BIS-131  
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2IAXP22 -A 

COLOR KINESCOPE 
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2IAXP22-A 

COLOR KINESCOPE 

NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE ISHOWN BELOW) 
AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE IS 
DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKETFORTHIS BASESHOULDNOT BE RIGIDLY MOUNTED; 
IT SHOULDHAVEFLEXIBLELEADSAND BE ALLOWEDTOMOVE 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 ULTOR 
VOLTAGE. 

2.115" 
teor 

toor 

REFERENCE-LINE AND 
NECK-FUNNEL- CONTOUR GAUGE 

4,400-1.015" DIA. 

4.332"i.001- DIA. 
2A65".001" DIA. 

1.500"R. 
— 

.000" • 
2200" f 2.576"  

2.450'.±.0M" 2.904'  
REFERENCE LINE M DETERMINED  3hMe  
BY PLANE C-C' WHEN GAUGE M 
SEATED AGAINST FUNNEL 

Y 

0.000" 

0.125" 

0.250" 

0.375" 

8-56 

2.062" 

2.062" 

2.062" 

2.062" 

+ 0.001" 
- 0.000" 

+ 0.001" 
- 0.000" 

+ 0.001" 
- 0.000" 

+ 0.001" 
0.000" 

TUBE DIVISION 
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2IAXP22—A 

COLOR KINESCOPE 

2.258" t 0.001" 

2.352" t 0.001" 

2.465" t 0.001" 

2.604" t 0.001" 

2.778" t 0.001" 

2.990" t 0.001" 

1.625" 

1.750" 

1.875" 

2.000. 

2.125 . 

3.216" t 0.001" 

3.440" t 0.001. 

3.678" t 0.001" 

3.958" t 0.001" 

4.332. t 0.001. 
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2 1AXP22 -A 

TYPICAL DRIVE CHARACTERISTICS 
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2IAXP22—A 

TYPICAL LIGHT - OUTPUT CHARACTERISTICS 

Ef r 6.3 VOLTS 
GRID-N3-TO -CATHODE (OF EACH GUN) VOLTS. ADJUSTED FOR 

FOCUS 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR-

RENT TO PRODUCE 8500.K . 27 M.P C.D. WHITE LIGHT OUTPUT 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 8.500.K +27 M P C.D. WHITE , 

RED GUN: 51% 
BLUE GUN: 19 % 
GREEN GUN: 30% 

RASTER SIZE: 19 1/16" x 141/2" 
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21AXP22-A/2IAXP22 
COLOR PICTURE TUBE 

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 

MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 
Replacement for Types 21411'22 21AXP22-I 

DATA 

General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis Red, Blue, Green 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 
Voltage  6 3  ac or dc volts 
Current 1  8 t 10%   amp 

Faceplate, Spherical  Filterglass 
Light transmission (Approx  )  77% 

Screen, On Inner Surface of Faceplate: 
Type Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively) 41. . . P22 
Fluorescence and phosphorescence of 

separate phosphors, respectively. . . .Red, Blue, Green 
Persistence of group phosphorescence Medium 

Dot arrangement  Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 
Greatest width  19-1/16" 
Height  15-1/4" 
Projected area  255 sq. in. 

Focusing Method   Electrostatic 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Horizontal  70° 
Vertical  55° 

Tube Dimensions: 
Maximum overall length  25-5/16" 
Diameter: 

At lip  20-9/16" ± 1/8" 
At flange   20-15/16" t 5/16" 

Weight (Approx  1  28 lbs 
Operating Position Tube axis horizontal 

(Base pin 12 on top) 
Ultor Terminal  Metal Shell 
Socket  Alden Nos.214NMINSC (Radial leads), 

214RMINC (Axial leads), or equivalent 

• For Curves, see front of this section. 
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2IAXP22—A/21AXP22 

COLOR PICTURE TUBE 

Base. . . . Small-Shell Neodiheptal 12-Pin (JEDEC No.B12-131) 
Basing Designation for BOTTOM VIEW  14W 

Pin 1-Heater 
Pin 2-Grid No.1 

of Red Gun 
Pin 3-Grid No.2 

of Red Gun 
Pin 4-Cathode 

of Red Gun 
Pin 5- Cathode 

of Green Gun 
Pin 6-Grid No.1 

of Green Gun 
Pin 7-Grid No.2 

of Green Gun 

Pin 9-Grids No.3 
Pin 11- Grid No.2 

of Blue Gun 
Pin 12-Grid No.1 

of Blue Gun 
Pin 13- Cathode 

of Blue Gun 
Pin 14- Heater 
METAL SHELL - 

Ultor 
(Grid No.4, 
Grid No.5, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-CATHODE (Of each gun) VOLTAGE. . . 25000 max. volts 
GRID-No.3-TO-CATHODE (Of each gun) VOLTAGE. 6000 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE (Each gun) . . 800 max. volts 
GRID,-No.1-TO-CATHODE VOLTAGE (Each gun): 

Negative-bias value   400 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warm-up period  180 max. volts 
Heater positive with respect to cathode   180 max. volts 

Limiting Circuit Values: 

Rtgh-Voltage Circuits: 

In order to minimize the possibility of damage to the 

tube caused by a momentary internal arc, it is recommended 

that the ultor power supply and the grid-No.3 power supply 

be of the limited-energy type with inherent regulation to 

limit the continuous short-circuit current to 50 milliamperes. 

In addition, toprevent cathode damage with resultant decrease 

in tube life, the effective resistance betweengrid-No.3 power-

supply output capacitor and the grid-No.3 electrode should be 

not less than 50,000 ohms. This resistance should be capable 

of withstanding the maximum instantaneous current and voltage 

in the grid-No.3 circuit. 

In equipment utilizing awell-regulated ultor power supply, 

the grid-No.3-circuit resistance should be limited to 7.5 

megohms. 

Low-Voltage Circuits: 

Grid-No.1-Circult Resistance !Each gun) . . 1.5 max. megohms 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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21AXP22—A/2IAXP22 

COLOR PICTURE TUBE 

When the cathode of each gun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid-

No. 1-to-heater circuit, and the cathode-to-heater circuit 

should each have an impedance such that their respective 
power sources in combination will not supply an instantaneous 

prcontinuousshort-circuitcurrentofmerethan300milliamperes 

total. Such current limitation will prevent heater burnout 

in case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-No. 1-to-heater 

circuit should each have an impedance such that their re-
spective power sources in combination will not supply an 

instantaneous or continuous short-circuit current of more 

than 300 milliamperes total. Such current limitation will 

prevent heater burnout in case of a momentary Internal arc 
within the tube. 

X-RAY YARNING 

X-ray radiation is produced by the 21AXP22-A/2IAXP22 when 

It is operated at its normal ultor voltage. The radiation is 
through the faceplate, and is sufficient to require the 

adoption ofsafety measures intelevision receivers. Shielding 

such as that provided by a 1/4-inch thickness of safety glass 
lime) in front of the faceplate, should prove adequate to 

provide protection against personal injury from prolonged 

exposure at close range when the tube is operated at its 

maximum ultor-voltage rating. 

Whenthistube is being serviced outside of the television 

receiver cabinet, it should never be operated without providing 
adequate X-ray shielding in front of faceplate. Because the 

ultor voltage may rise aboveitsmaximum 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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21CBP4A 

Picture Tube 
, RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
- LOW-VOLTAGE ELECTROSTATIC FOCUS 1100 MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 t 10% ma 
/--\ Direct Interelectrode Capacitances: 
( 1 Grid No.1 to all other electrodes   6 /41f 

Cathode to all other electrodes   5 lqf 

External conductive coating to ultor. . .  f2e) 1.4114 t. 

Electron Gun  Type Requiring No Ion-Trap Magnet 

_ Optical: 
( Faceplate, Spherical   Filterglass 
í Light transmission (Approx  )  74% 

Phosphor (For Curves.seefrontofthls Section). . P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  ) 24 lbs 
Overall Length  18" t 3/8" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  262 sq. in. 
External Conductive Coating: 

Type  Special 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dtmenstonal-Outisnes and Bulb J171 DIE sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases (Alternates): 

Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.66-203) 

Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW  12L 

ULTORG4 

Pin 1 -Heater -G-3"—G5 Cap -Ultor 
Pin 2-Grid No.1 CL (Grid No.3, 
Pin 6-Grid No.4 Grid No.5, 
Pin 10-Grid No.2 Collector) 
Pin 11-Cathode C0 O C -External 
Pin 12-Heater Ga Conductive 

‘Iiiit Coating 
H 

RADIO CORPORATION OF AMERICA DATA 
Electron Tube Division Harrison, N. j. 1-63 



21CBP4A 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE . . . . .  22000 max. volts (,--) 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  1000 max. volts - 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value ..... . . 0 max. volts ( ) 
Positive peak value   2 max. volts • 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts ( 
After equipment warm-up period. . 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 
and grid-No.o voltage of 3oo voITS 

Grid-No.4 Voltage for focus   0 to 450 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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



2ICEP4 
PICTURE TUBE 

o 

RECTANGULAR GLASS TYPE 
LOW—VOLTAGE FOCUS MAGNETIC DEFLECTION 

ALUMINIZED SCREEN 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6  amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 pia 
Cathode to all other electrodes  5 eigf 
External conductive coating to ultor . .   {2500 max. muf 

2000 min. µµf 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.) 73% 

Phosphor (For curves, see front of tnis section) . P4— Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   110° 
Horizontal 
Vertical   

Electron Gun 
Tube Dimensions: 

Overall length   
Greatest width   
Greatest height  
Diagonal   
Neck length  

Screen Dimensions (Minimum): 
Greatest width   19-1/16" 
Greatest height  15-1/16" 
Diagonal   20-1/4" 
Projected area   262 sq. in. 

Weight (Approx.)   23 lbs 
Mounting Position Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  J171 (110°) 
Socket  Ucinite Part No.115446, or equivalent 
Base  Small—Button Eightar 7—Pin, 

Arrangement 2, (JETEC No.87-183) 
Basing Designation for BOTTOM VIEW  8HR 

105° 
87° 

Type Requiring No Ion—Trap Magnet 

Pin 1—Heater 
Pin 2—Grid No.1 
Pin 3—Grid No.2 
Pin 4—Grid No.4 
Pin 6—Grid No.1 
Pin 7—Cathode 
Pin 8—Heater 

14-7/16" ± 5/16" 
20-1/4" ± 1/8" 
16-3/8" t 1/8" 
21-3/8" ± 1/8" 
5-7/16" ± 1/8" 

Cap—Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C — External 
Conductive 
Coating 

6-57 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

Meso CORPORAIION OF AMERICA, HARRISON. NM gnon 



\zy 

210EP4 

PICTURE TUBE 

BRID-DRIVEA SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design—Center Values: 

ULTOR VOLTAGE  f18000 max. volts 
GRID-No.4 VOLTAGE: 1120004 min. volts 

Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  200 max. volts 
Negative bias value  140 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode. 180 max. volts 
Heater positive with respect tocathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (E  h) between ianao  _and slooesortir — 
and grid-No.2 voltage (420 between 200 and 5oo volts 

Grid-No.4 Voltage for 
Focus§   0 to 400 volts 

Grid-No.1 Voltage (Ecik) 
for Visual Extinc-
tion of Focused Raster . . . See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black Level): 
White-level value 

(Peak positive)   

Grid-No.4 Current  
Grid-No.2 Current  
Field Strength of Adjust-

able Centering Magnet' . . . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 
and grid—No.a voltage of 

Grid-No.4 Voltage for 
Focus  

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster   

Same value as determined for 
Eck except video drive is a 
1 positive voltage 

-25 to +25 µa 
-15 to +15 aa 

14000 
300 

1600o volts 
400 volts 

0 to 400 0 to 400 volts 

-28 to -72 -36 to -94 volts 

Grid drive is the operating condition in which the video signal varies 
the grid—so.1 potential with respect to cathode. 

..§.*: See next page. 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

o 



o 

( 

( 

2ICEP4 

PICTURE TUBE 

With ultor voltage of 
and grid-No.2 voltage of 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value. . . . 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

14000 16000 volts 
volts 

28 to 72 36 to 94 volts 

1  5 max. megohms 

300 400 

CATHODE-DRIVCSERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.1 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   
GRID-No.4 -TO-GRID-No.1 VOLTAGE: 

Positive value   
Negative value   

GRID-No.2-TO-GRID-No.1 VOLTAGE   
GRID-No.2 -TO-CATHODE VOLTAGE   
CATHODE -TO-GRID-No.1 VOLTAGE: 

Positive peak value  
Positive bias value  
Negative bias value  
Negat ive peak value  

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative wi th respect to cathode. 
Heater posit ive wi th respect to cathode. 

f18000 max. volts 
112000 min. volts 

1000 max. volts 
500 max. volts 
640 max. volts 
500 max. volts 

200 max. volts 
140 max. volts 
0 max. volts 
2 max. volts 

180 max. volts 
180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-o.1 voltage (Ecai) between 
12000 and 18000 volts 

and grid-No.2-to-grid-No.2 voltage Calmi? between 
22.5 and 640 volts 

Grid-No.4-to-Grid-No.1 
Voltage for Focus §   0 to 400 volts 

Cathode-to-Grid-No.1 
Voltage (Ek91 ) for 
Visual Extinction 
of Focused Raster See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode drive is the operating condition in anion the video signal 
varies the cathode potentiel- with respect to grid NO.1 and the 
other electrodes. 

§ The grid—No.il voltage or grid—No.le—to—grid—No.i voltage required for 
focus of any individuel tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor—to— 
grid—lio.1 voltage) or grid—No.2 voltage (or grid—mo.2—to—grid—mo.t 
voltage) within design ranges shown for these items. 

•,": see next page. 
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PICTURE TUBE 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black Level): 
White-level value. . . . 

Grid-No.4 Current  
Grid-No.2 Current  
Field Strength of Adjust-

able Centering Magnet' . 

Examples of Use of Design Ranges: 

With ultor-to-grid-No.i 
voltage of 

and grid-No.a-to-grid-No.1 
voltage of 

Grid-No.4-to-Grid-
No.1 Voltage for Focus . 

Cathode-to-Crid-No.1 
Voltage for Visual 
Extinction of Focused 
Raster   

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value  

Maximum Circuit Values: 

Grid -No.1-Circuit Resistance   1.5 max. megohms 

• This value is aworking design—center minimum  The equivalent absolute 
utnisua alter— or ultor—to—grid—No.I voltage is 11000 volts, below 
which the serviceability ofthe 21DEPN will be impaired. The equipment 
designer has the responsibility ofdetermining a minimum design velue 
such that under the worst probable operating conditions involving 
supply—voltage variation and equipment variation the absolute minimum 
ultor— or ultor—to—grid—No.1 voltage is never less than 11000 volts. 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/e... Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/8—inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field cancause asmach as 1/2—Inch deflection 
of the spot from the center of the tube face. 

Same value as determined for 
Ekgi except video drive is a 

negative voltage 
-25 to +25 ma 
-15 to +15 ma 

0 to 8 gausses 

14000 26000 volts 

300 400 volts 

0 to 400 0 to 400 volts 

28 to 60 36 to 78 volts 

-28 to -60 -36 to -78 volts 

For I.-ray shielding considerations, see sheet 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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RASTER—CUTOFF—RANGE CHARTS 

GRID-DRIVE SERVICE 
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PICTURE TUBE 

5. 
274' 
MAX. 

SEE NOTE 6 

6*I2' 

MOLD-MATCH LINE 

dr- SPLICE LINE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND.(NOTE 7) 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 126 (SHOWN AT FRONT OF THIS 

SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 

IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ( OF THE 

GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNT-
ED; IT SHOULD HAVE FLEXIBLE LEADS AND RE ALLOWED TO MOVE 

FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 

CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 

AND HAVING A DIAMETER OF 1-3/4". 

MOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 

CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 

LINTLESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINESEALMAY INCREASETHEINDICAT-

ED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN 1/8., BUT AT ANY POINT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE mORE THAN 1/16. RFYOND THE 

ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 

SPLICE LINE IS 3/4. MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 

ELECTRON TUBE ONSION 
PAM CORPORATION Of AMERICA. NARRISON. NEW lEffiFf 
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CATHODE—DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR—TO —GRID —No.1 
VOLTS = 16000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS. 

RASTERSIZE = 18"X13-1/2' 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 16000 GRID 
No.1 BIASED NEGATIVE 
WITH RESPECT TO CATH— 
ODE TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED AT 
AVERAGE BRIGHTNESS. 

RASTERSIZE= 18X13-1/2 



CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR -TO -GRID -No.1 VOLTS= 
12000 TO 18000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID No.1 
To GIVE FOCUSED RASTER 
CUTOFF. 

GRID-DRIVE SERVICE 

Ff = 6.3 VOLTS 

ULTOR VOLTS = 12000 To 
18000 

GRIDNo.1 BIASED NEGATIVE 
WITH RESPECTTOCATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 
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21(:Cedt 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

'nth heater hautng controlled ware-up time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 volts 
Current   0.6 t 5% amp 
Warm-up time (Average)  11 sec 

Capacitance between External Conductive 
Coating and Ultor   f2500 max. me 

12000 min. Nil 
Faceplate, Spherical   Filterglass 
Phosphor (For curves, see front of this section). .P4—Sul fide Type 

Aluminized 
Deflection Angles (Approx.): 

Diagonal  110° 
Horizontal  105° 
Vertical  87° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  
Greatest width  
Greatest height   
Diagonal  
Neck length   
Radius of curvature of faceplate 

(External surface)  28-1/2" 
Screen Dimensions (Minimum): 
Greatest width  
Greatest height 
Diagonal  

14-7/16" t 3/8" 
20-1/4" t 1/8" 
16-3/8" t 1/8" 
21-3/8" t 1/8" 
53/16" t 3/16' 

19-1/16" 
15-1/16" 
20-1/4" 

Projected area  262 sq. in. 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Special (JEDEC No.86-185) 

Basing Designation for BOTTOM VIEW  7FA 

Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Grid No.1 
Pin 6-Grid No.4 
Pin 7-Grid No.2 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

Meximun Ratings, Design-Center Values: 

ULTOR VOLTAGE. . . . .  18000 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1000 max. 
Negative value   500 max. 

GRID-No.2 VOLTAGE  500 max. 

volts 

volts 
volts 
volts 

4-60 ELECTRON TUBE NVIS4ON 
anon, CORPORATION Of AMERICA HARRISON. MW unity 
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PICTURE TUBE 

GRID-No.1 VOLTAGE: 
Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds   410 max. volts 
After equipment warm-up period . 180 max. volts 

Heater positive with 
respect to cathode   180 max. volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

For l—ray shielding considerations, see sheet 
I—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

4-60 ELECTRON TIME DIVISION 
110 CO11.0431014 Of /MICA. HARRISON, KM AMY 
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Color Picture Tube 
THREE-GUN, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 

ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

Supersedes Type 2ICYP22 

DATA 

I General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Blue, Green, Red 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 
Voltage (AC or DC) A 6  3 volts 
Current at 6.3 volts 1  6 amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 of any gun to all other 

electrodes except the No.1 grids 
of the other two guns  7 PMf 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes   16 Me 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes  9 mmf 

12500 ax. me 
External conductive coating to grid No.6 m 

12000 min. pmf 
Faceplate, Spherical  Filterglass 

Light transmission (Approx.)   72% 
Screen, on Inner Surface of Faceplate: 

Type   Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively)' . . .F22 

Fluorescence and phosphorescence of 
separate phosphors, respectively . . . Blue, Green, Red 

Persistence of group phosphorescence   Medium 
Dot arrangement  Triangular group consisting of 

bluedot,greendot,and red dot 
Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width   19-1/4" 
Height   15-1/2" 
Projected area   261 sq. in. 

Focusing Method Electrostatic 
Convergence Method   Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Horizontal   70° 
Vertical   550 

Tube Dimensions: 
Overall length   25-1/32" t 3/8" 
Diameter   20-13/16" ± 1/8" 

Weight (Approx.)   36-1/2 lbs 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Operating Position   Tube Axis Horizontal 
(Base pin 12 and V-grooved panel pad on top) 

Caps (Two)   Recessed Small Cavity (JEDEC No.J1-21) 
Socket  Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 
Base . . . .Small-Shell Neodiheptal 12-Pin (JEDEC No.B12-131) 

Basing Designation for BOTTOM VIEW   14AL 

Pin 1-Heater 
Pin 2-Grid No.1 of Red Gun 
Pin 3-Grid No.2 of Red Gun 
Pin 4-Cathode of Red Gun 
Pin 5-Cathode of Green Gun 
Pin 6-Grid No.1 

of Green Gun 
Pin 7-Grid No.2 

of Green Gun 
Ptn 9-Grid No.3 
Pin 11-Grid No.2 

of Blue Gun 
Pin 12-Grid No.1 CaOk Over 

of Blue Gun Pin 2-Grid No.6, 
Pin 13-Cathode of Blue Gun Collector, High-
Pin 14-Heater Voltage-Supply 
Cap Terminal 
Omer C.-External 
Pin 1 -Ultor (Grid No.4, Conductive 

Grid No.5) Coating 

Maxima Ratings, Design-Center Values: 

ULTOR-TO-CATHODE (Of each gun) VOLTAGE . . 25000 max. volts 

Between the Ultor Terminal and the High-Voltage-Supply 
Terminal (See Dimensional Outline), it is necessary to 
connect a resistor of 50,000 ohms as described under 
Limiting Circuit Values. The high voltage must be connec-
ted to the High-Voltage-Supply Terminal—never directly 
to the Ultor Terminal. 

GRID-No.3-TO-CATHODE (Of each gun) 
VOLTAGE  6000 max. volts 

GRID-No.2-TO-CATHODE VOLTAGE (Each gun).   600 max. volts 
GRID-No.1-70-CATHODE VOLTAGE (Each gun): 

Negative-bias value  400 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATFP-CATHODF VOLTAGE (Each gun): 
Heater negative with respect to cathode: 

During equipment warm-up period • 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . . .   180 max. volts 
Neater positive with respect to cathode» 180 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Equipment Design Ranges: 

With ultor voltage (Ec 4k..cà g«,) 
between 20000 and al000 volts 

Grid—No.3 (Focusing 
Electrode)—to—Cathode 
(Of each gun) Voltage. . 16.8%to Mot Eceemck gun volts 

Grid—No. 2—to—Cathode 
Voltage (Each gun) 
when circuit design 
utilizes grid—No.1— 
to—cathode voltage 
(Ecik) at fixed value 
for raster cutoff See Cutoff (»sign Chart 

Grid—Nc.1—to—Cathode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
utilizes grid—No.2— 
to—cathode voltage 
(Ec2k) at fixed 
value See Cutoff DWsigx Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube  t 21% of averagEiofhighest 

and lowest cutoff values 
Grid—No.3 Current  —45 to +45 
Grid—No.2 Current 

(Each gun)   —5 to +5 Ma 
Percentage of Total Ultor 
Current Supplied by 
Each Gun: 

To Produce White of 
85oo° f + 27 N.P.C.D. 
(CIE Coordinates 
= 0.287, y = 0.316): 
Red gun  49 S 
Blue gun   18 
Green gun  33 

Ratios of Cathode Currents: 
To Produce White of 
85oo° f + 27 N.P.C.D. 
(CIE Coordinates 
= 0.287, y = o.316): . Min. Typical tax. 
Red cathode to 

green cathode. . . 1.2 1.5 1.8 
Red cathode to 

blue cathode . . . 2.1 2.7 3.3 
Maximum Raster Shift in 

Any Direction from 
Screen Centers   7/8 inch 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Required Displacements 
of Bear Trios with Respect to 
Associated Phosphor—Dot Trios: 
Uniform in any direction over 
entire screen area   

Adjustment to be Provided by 
the Following Components: 
Lateral—Converging Magnet:" 
Maximum lateral shift of blue beam   t1/4" 
Maximum lateral shift of red beam and 
green beam   t1/8" to t3/8" 

Average of maximum lateral shift 
of red beam and green beam   ±7/32" to +9/32" 

Radial—Converging Magnet Assembly: , 
For static convergence including 
compensation for dc component 
of dynamic convergence 
(Each beam)  Shift of t5/8" 

For dynamic convergence*--
Effected by magnetomotive force 

of parabolic and/or sawtooth 
waveshape synchronized with 
scanning. 

Horizontal: 

Blue pattern--
Parabola amplitude to 

provide*   Shift of 3/16" to 1/2" 
Sawtooth amplitude to 

provide*   

Red pattern & green pattern--
Parabola: 
Amplitude to provide'. . . 
Ratio of red—pattern shift 

to green—pattern shift   
Sawtooth: 

Amplitude to provide  

Shift of ±50% of the 
shift caused by pa— 

rabola amplitude 

Shift of 1/16" to 5/16" 

2/3 to 3/2 

Shift of -60% to +60% 
of the shift caused by 

parabola amplitude 
Difference between red— 

pattern shift and green-
pattern shift (Shift R - 
ShiftG)  —75% to +75% 

Vertical: 

Blue pattern--
Parabola amplitude to 

provide   Shift of -1/8" to +1/16" 
Sawtooth amplitude to 

provide*  Shift of -1/16" to +3/16" 

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

Red pattern 6 green pattern--
Parabola: 
Amplitude to provide". . . . Shift of 1/8" to 5/16" 
Ratio of red—pattern shift 

to green—pattern shift   2/3 to 3/2 
Sawtooth: 
Amplitude to provide.. . . Shift of —1/8" to +3/16" 
Difference between red— 

pattern shift and green— 
pattern shift (ShiftR — 
ShiftG)  —100% to +100% 

Examples of Use of Design Ranges: 

For ultor voltage of 20000 25000 VOLtS 

Grid—No.3 (Focusing 
Electrode)—to—Cathode 
(Of each gun) Voltage. 3360 to 4000 4200 to 5000 volts 

Grid—No. 2—to—Cathode 
Voltage (Each gun) when 
circuit design utilizes 
grid—No.1—to—cathode 
voltage of —70 volts 
for raster cutoff. . . . 130 to 370 130 to 370 volts 

Grid—No.1—to—Cathode 
Voltage (Each gun) for 
Visual Extinction of 
Focused Raster when 
circuit design utilizes 
grid —No.2—to—cathode 
voltage of 200 volts . . —45 to —100 —45 to —100 volts 

Limiting Circuit Values: 

High-Voltage Circuits: 

in order to minimize the possibility of damage to the 

tube caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No..3 power 

supply be of the limited-energy type with inherent regula-
tion to limit the continous short-circuit current to 50 

milliamperes. In addition, to prevent cathode damage with 
resultant decrease in tube life, an external resistor having 
a value of 50,000 ohms must be connected between the two bulb 

terminals and the effective resistance between the grid-No.3 
power-supply output capacitor and the grid-No.3 electrode 

should not be less than 50,000 ohms. These resistances should 
, be capable of withstanding the maximum instantaneous cur-

rents and voltages in their respective circuits. It is to be 

noted that the high voltage must be connected only to the 

High-Voltage-Supply Terminal--never directly to the (Jitar 

Terminal. A resistor of 50,000 ohms must be connected be-
tween the Ultor Terminal and theHigh-Voltage-Suoply Terminal. 

In equipment utilizing a well-regulated high-voltage 

power supply, the grid-No.3-circuit resistance should be 

limited to 7.5 megohms. 

RADIO CORPORATION OF AMERICA DATA 3 
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The maximum dc current capability of the high-voltage 

power supply should be limited to a value of 1100 µa as 

measured by a dc ammeter in the lead from the high-voltage 

power supply to the high-voltage terminal of the tube. The 

product of the maximum current capability and the maxi-

mum dc voltage between the high-voltage terminal and any 

cathode of the tube, as measured by an electrostatic volt-

meter, should not exceed 25 watts. 

Low-Voltage Circuits: 

Effective Grid-No. 1-to-Cathode-

Circuit Resistance (Each gun) 0  75 max. megohm 

When the cathode of each gun is not connected directly 

to the heater, the grid-No.2-to-heater circuit, the grid-

No.1-to-heater circuit, and the cathode-to-heater circuit 

should each have an impedance such that their respective power 

sources in combination will not supply an instantaneous or 

continuous short-CirCuit current of more than 300 milliamperes 

total. SuCh current limitation will prevent heater burnout in 

case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 

grid-No.2-to-heater circuit, and the grid-No. 1-to-heater cir-

cuit should each have an impedance such that their respective 

power sources in combination will not supply an instantaneous 

or Continuous Short-circuit current of more than 300 milli-

amperes total. Such current limitation will prevent heater 

burnout in case of a momentary internal arc within the tube. 

• For maximum cathode life, it is recommended that the heater supply be 
regulated. when current regulation is employed, the regulator should 
be designed to provide a heater current of 1.5 amperes with variations 
not exceeding t 55 under normal line-voltage variations. when voltage 
regulation is employed, the regulator should be designed to provide a 
heater voltage of 5.5 volts with variations not exceeding t 6% under 
normal line-voltage variations. 

• For Curves, see front of this Section. 

IF Connect high-voltage supply to this cap and also connect 50,000-ohm 
resistor between this cap and cap over pin 1 (ultor cap). 

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20,000 volts. 

Centering of the raster on the screen may be accomplished by passing 
direct current of the required value through each pair of deflecting 
coils to compensate for raster shift resulting from adjustments for 
optimum convergence and color purity. 

• If this displacement is accomplished by means of a purifying magnet 
located on tne neck of the tube, the equivalent raster movement is 
about 54.. 

• Shift is the movement of the regions of dot/crosshatch-generator pattern 
indicated in notes (A) and (0). 

• The direction of movement of the red and green beam is opposite to 
that of the blue beam. 

• indicated values apply when RCA test yoke is. used with this color 
picture tube. 

• The parabola amplitude sdetermined by the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An increase in amplitude should move the blue beam 
toward the top of the screen; the red beam toward the lower left of 
the screen; and the green beam toward the lower right of the screen. 

• The sawtooth amplitude is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. Positive amplitude indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. lire 



21CYP22-A 

DEFINITIONS 

Ream Trio. The red beam, green beam, and blue beam passing through a 
common hole in the shadow mask. 

Register. Exact correspondence in position of the centers of beam trios 
with respect to the centers of the associated phosphor-dot trios. 

Nisregister. Lack of correspondence in position of the centers of the 
beam trios with respect to the centers of the center of the associated 
phosphor-dot trios. 
Displacement. Shift of the position of the beams with respect to the 
phosphor dots. 

GENERAL CONSIDERATIONS 

I-Roy-Warning. Because this color picture tube Is de-

signedtobe operated at ultor voltagesashigh as 25 kilovolts 

(Design-center maximum value), Shieldingofthis color picture 

tube for X-ray radiation may be needed to protect against 

possible injury from prolonged exposure at close range. 

Shatter-Proof Cover Over the Tube Face. Following 

conventional picture-tube practice, it is recommended that 

the cabinet be provided with a shatter-proof, glass cover 

over the face of this color picture tube to protect it from 

being struck accidentally and to protect against possible 

damage resulting from tube implosion under some abnormal 

condition. This safety covercanalsoprovideX-ray protection 
when required. 

Hugh Voltages. The high voltages at which cathode-ray 
tubes are operated may be very dangerous. Great care should 

be taken in the design of apparatus to prevent the operator 

from coming in contact with the high voltages. Precautions 

Include the inclosing of high-potential terminals and the use 

of interlocking switches to break the primary circuit of the 

power supply when access to the equipment is required. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 

for Type 2ICYP22-A is the same as that shown for 

Type 2IAXP22-A 

((e, RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

DATA 4 
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21CYP22-A 

NORIZCNTAL t SCREEN 
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21CYP22-A 
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RADIO CORPORATION OF AMERICA 
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21CYP22-A 

MOTE WITH TUBE NECK INSERTED THROUGH FLARED END OF REFER— 

ENCE—LINE AND NECK—FUNNEL—CONTOUR GAUGE AND WITH TUBE SEATED 
IN GAUGE, THE REFERENCE LINE ISDETERMINED BY THE INTERSECTION , 
OF THE PLANE CC' 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 BULB AXIS AND HAVING A DIAMETER OF 3". 

NOTE 8: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 

THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 

ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THAT OF 

THE CONTACT BAND SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 4: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT— 
LESS CLOTH. 

MOTE 5: THE MAXIMUM EFFECTIVE WIDTH OF A FUNNEL PAD IS 5/8". 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. J2L1) 



21CYP22-A 

CUTOFF DESIGN CHART 

Ef =6.3 VOLTS 
ULTOR —TO—CATHODE (OF EACH GUN) VOLTS =20000 TO 25000 
GR D—N23—TO—CATHODE OF EACH GUN) VOLTS4ADJUSTED 

FOR FOCUS 
albums,. • •• 

O 100 200 300 400 SOO 600 
GRID—N2 2-TO—CATHODE VOLTS 

-tee  
 """  -begi!"•••••••• Mel  --:. ..... e "--"•-• .......  

x,•   
v,   

:III 

.....  

920A-656SRI 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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21CYP22—A 

TYPICAL DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 

Ef =6.3 VOLTS 
ULTOR - TO-GRID- N21 (OF EACH GUN) 

VOLTS = 20000 TO 25000 
GRID -N23-70-GRID-N21 ¡CIF EACH 

GUN) VOLTS= ADJUST C. FOR 
FOCUS 

GRID - N2 2-TO-GRID-N21 VOLTS 
(EACH GUP4) =ADJUSTED TO 
PROVIDE ULTOR- CURRENT CUT- 
OFF FOR DESIRED FIXED CATH- 
ODE -TO -GRID- N2I (EACH GUN) 
VOLTAGE (E ke 

Ef= 6.3 VOLTS 
Ill:TOR-TO-CATHODE (OF EACH GUN) 

VOLTS = 20000 TO 25000 
GRID-NU-TO-CATHODE i0F EACH 

GUN) VOLTS =ADJUST D FOR 
FOCUS 

Gap- N22-70- CATHODE VOLTS 
(EACH GUN) = ADJUSTED TO 
PROVIDE ULTOR - CURRENT CUl-
OFF FOR DESIRED nno GRID-
N2I -TO-CATHODE (EACH GUN) 
VOLTAGE (Ecik) 
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21CYP22-A 

TYPICAL LIGHT-OUTPUT CHARACTERISTICS 
E = 6.3 VOLTS 
GRID-N23-TO-CATHODE (OF EACH GUN) VOLTS = ADJUSTED FOR 

FOCUS 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR-

RENT TO PRODUCE 8500. K+27 M.RC.D. WHITE LIGHT OUTPUT. 
PERCENTAGE OF TOTAL UL TOR CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 8500. K+27 M.RC.D. WHITE: 
RED GUN: 50% 
BLUE GUN: 19 % 
GREEN GUN: 31 

RASTER SIZE: t9 x 14 /2' CENTERED ON TUBE FACE. 
*MEASURED WITHIN Se-DIAMETER AREA CENTERED ON TUBE FACE 

 MI  

IMENHIMIE11111111111111111111111111 

600 BOO 
ULTOR MICROAMPERES 

92CM-9417 

OM RADIO CORPORATION OF AMERICA 
gee Electron Tube Division Harrison, N. J. 
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2IDEP4-A 

PICTURE TUBE 

4-60 CE-10325 

DETAIL SNOWING EXTERNAL CONDUCTIVE COATING 

ELECTRON TUBE DIVISION 
1/010 CORPORATION OF AMERICA. HARRISON. NEW lUIT 



2IDEP4-A 

PICTURE TUBE 

REFERENCE 
LINE 

(NOTE 2) 

SMALL -BUTTON EIGHTAR 
7-PIN BASE 

ARRANGEMENT 2 
JED EC N287- 183 

(NOTE 3) 

ELECTRON TUBE DIVISION 
MCC CORPORATION OF ATAERiCA. HARRISON. NEW WIRY 

CE-10329A 

(-) 



2IDEP4-A 

PICTURE TUBE 

4-60 CE-103298 ELECTRON TUBE DIVISION 
1100 COefOlATION OF AMERICA. MARMON, NEW Mt« 



2IDEP4-A 

PICTURE TUBE 

SEE NOTE 6 

5.12' 

5. 

MOLD-MATCH LINE 

dr- sPLIcE LNYE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BANDMOTE 7) 

RETAIL OF PANEL 

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDEC No.G-I26 (SHOWN AT FRONT OF 

THIS SECTION) ANC: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 9: SOCKETFORTHIS BASE SHOULD NOT BE RIGIDLY MOUNT-
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

NOTE 4: BULGEAT SPLICE-LINE SEALMAYINCREASE THE INDICA-
TED MAXIMUM VALUEFORENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN la", BUT AT ANY POINT AROUND THE SEAL, 

THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND THE 

ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

ROIL 7: uNDISToRBED AREA BETWEEN MOLD-MATCH LINE AND 

SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE MAXIMUM 

WIDTH OF TUBE SUPPORT BAND. 

4-60 ELECTRON TUBE DIVISION 
IWASIO COMIATION Of AMERICA. HARRISON. NEW NEW 

CE-10,329C 
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2IDEP4-A 
RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 

Ef =6.3 VOLTS 
ULTOR VOLTS= 15000 TO 20000 
GRID-N24 VOLTS ADJUSTED FOR FOCUS.   

-125 

-25 

100 200 300 400 
Criciù-éiv VOLTS 

CATHODE-DRIVE SERVICE 

500 

92CS-10324 

E.F =6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=I5000 TO 20000 
GRID-N24-TO-GRID-N2I VOLTS ADJUSTED FOR FOCUS. 
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2IDEP4-A • 
- 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ee = 6.3 VOLTS 
ULTOR-TO-GRID-Nai VOLTS= 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID NI TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE :ex 13 1/2 " 

1,  t-- J 
I.C.I.COORDINATES OF SCREEN:x=0.270, y=0.300 

• 

Elell:We 

GRID-DRIVE SERVICE 

Eç = 6.3 VOLTS 

ULTOR VOLTS =16000 
GRID N2 1 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE .18 »x 13 1/2 » 

WIIHÎHIliIIil 

EMIEMEHIMPal 
MIN ERIE' 

10 20 30 40 50 60 70 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 
-111111111MCOvounorr of .11111CA. 0001100, NEW 'user 

92CM -10326 



seem -WDZ6 
AMU M.1141 ...11.11VIA '.1113MY . NOIIV10.03 Qum 

NOISIA1G 3ani NO>113313 

3301(1D It131SV1:1 ri0121J S.L10A -ININOIS 0301A 
09 09 01, OZ o 

9.0 

1 

S. 

.Z 

Ell
 

3A18C1 0180 
3A1ZtICI 300H1VD — — — 

.3i01f1D 83.1..Sdt1 03S0D0J 
3A10 0.1 300H.LVD 01 .1..D3dS3d 
H1.1M 3A11d03N 03SV19 laN 0180 
0000z 01 000si=snon aoiin 

S110A E-9 .-+3 

3DIALI3S 

01n3 83.1.SV8 035Y1D03 
3A10 01 laN 01U0 01 1D3dS32,1 

H118t 3ALLIS0d Cl3SY143 300H1VD 
0000Z 01 000S1 
= 110A laN- -230110 

S1-10A E-9= 3"3 
3DIALI3S 3A180-300H.LYD 

SDI1S11:131DVUVHD 30V1d3AV 

V-17d3GIE 





21DEP4-A/2IDEP4/21CZP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater hauiné controlled warm-up time 

The 2 nRID Alt DEP (771, is the same 2.5 the azDEP4-A. 

10-59 DATA ELECTRON TUBE DIVISION 
LALHO CORPORATION OF ...ERICA. HARRISON, NEW /FES. 



) 



21DHP4 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1100 MAGNETIC DEFLECTION ' 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  450 t 5% ma 
Heater Warm-Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 /led 
Cathode to all other electrodes. . . . 5 /ad 

edihf External conductive coating to ultor 
Pef 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission (Approx.)   76% 

Phosphor (For Curves, see front of this Section) .P4--Sulfide Type, 
Aluminized 

Mechanical: 

uperating Position  Any 
Weight (Approx.)   20 lbs 
Overall Length   14-11/16" +5/16" - 5/8" 
Neck Length  5-7/16" + 1/8" - 7/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 

Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Pscture-Tube Dimensi ono i-Out l tines and Bulb J171tI I sheets 
at the front.of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Rases (Alternates): 

Small-Button Eightar 7-Pin, Arrangement 2, 
(JEDEC No.87-183) 

Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW  8HR ' 

03 
celucrom 

Pin 1-Heater G4 CL Cap - Ul tor 
Pin 2-Grid No.1 c (Grid No.3, 
Pin 3-Grid No.2 02 GI Grid No.5, 
Pin 4-Grid No.4 Collector) 
Pin 6-Grid No.1 C - External 
Pin 7-Cathode 2 Conductive 
Pin 8-Heater Gi A  K Coating I 

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

DATA 
3.-62 



21DHP4 

Maximum Ratings, Design-Naximun Values: 

ULTOR VOLTAGE. . . . .  19800 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  154 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period . 200 max. volts 

Heater positive with ) 
respect to cathode   200 max. volts 

Typical Operating Conditions: 
With uttor voltage of 16000 volts 
and grid—No.a voltage of 300 volts 

Grid-No.4 Voltage for focus  0 to 400 volts 
Grid-No.1 Voltage for visual extinction 

of focused raster  -35 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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

Persistence   
Focusing Method   
Deflection Method   
Defleution Angles (Approx.): 

Diagonal   
Horizontal  
Vertical   

Electron Gun  
Tube Dimensions: 

Overall length  17" ± 3/8" 
Greatest width  20-1/4" t 1/8" 
Greatest height   16-3/8" ± 1/8" 
Diagonal  21-3/8" ± 1/8" 
Neck length   4-1/2" ± 3/16" 

Screen Dimensions (Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal   20-1/4" 
Projected area  262 sq. in. 

Weight (Approx  )  24 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  J171D2/E1 
Base Short Small-Shell Duodecal 6-Pin (JETEC Group 4, 

No.86-203), or Small-Shell Duodecal 6-Pin 
(JETEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW  12L 

2IDLP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage   6.3  ac or dc volts 
Current   0.6 ± 10%   amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . .   6 /*if 
Cathode to all other electrodes   5 Pmf 
External conductive coating to ultor. .   f2500 max. if 

12000 min. puf 
Faceplate, Spherical   Filterglass 

Light transmission (Approx  ) 74% 
Phosphor (For Curves, see front of this Section). .P4--Sulfide Type 

Aluminized 
White 
White 
Short 

Electrostatic 
Magnetiu 

90o 

85° 
68° 

Type Requiring No Ion-Trap Magnet 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

12 

10 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

9-58 ELECTRON new DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON. NSW 011111Y 



2IDLP4 

PICTURE TUBE 

GRID-DRIVEA SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  120000 max. volts 
1120000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  ? max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

- After equipment warm-up period- - .180 max. volts 
Heater positivewith respect tocathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Ec,k) between 12000 and 20000 volts 
and grid-No.2 voltage (Es2b) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus §   -50 to +400 volts 

Grid-No.1 Voltage (Ec ik) 
for visual extinction 
of focused raster  See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black Level): 
White-level value 
(Peak positive)  Same value as determined for 

Ecik except video drive is a 
positive voltage 

Grid-No.4 Current  -25 to +25 ma 
Grid-No.2 Current  -15 to +15 Pa 
Field Strength of Adjust-

able Centering Magnet . . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of t6000 volts 
and grid-No.2 voltage of 3o0 volts 

Grid-No.4 Voltage for 
focus  0 to 400 volts 

See next page. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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PICTURE TUBE 

volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster   

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value  

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance 1  5 max. megohms 

-28 to -72 

28 to 72 volts 

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.I 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   120000 max. volts 
112000. min. volts 

GRID-No.4-TO-GRID-No.1 VOLTAGE: 
Positive value   1000 max. volts 
Nntye value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value  200 max. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-Ro.t voltage (Ecel) between 12000 
and 20000 Volts and grid-N0.2-to-grid-No.1 voltage (6c2g1) 

between 225 and 640 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus §   0 to 450 volts 

Cathode-to-Grid-No.1 
Voltage (Ekg i) for 
visual extinction 
of focused raster  See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

A...§. *.e: See next page. 
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PICTURE TUBE 

Cathode—to—Grid—No.1 
Video Drive from Raster 
Cutoff (Black Level): 
White—level value 
Weak negative).   

Grid—No.4 Current   
Grid—No.2 Current   
Field Strength of Adjust— 
able Centering Magnet*. . . 

Examples of Use of Design Ranges: 

With ultor-to-grld-
No.: voltage of 

and grtd-No.s-to-grid-
No.1 voltage of 

Grid—No.4—to—Grid—No.1 
Voltage for focus   

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   

Maximum Circuit Values: 
Grid —No.1 —Circuit Resistance  1.5 max. megohne 

A Grid drive is the operating condition in which the video signal varies 

e This value is a working design-center minimum. The equivalent abso-
lute minimum ultor- or ultor-to-grid-No.1 voltage is 11,000 volts, be-
low which the serviceability of the 2101.Pli will be impaired. The 
equipment designer has the responsibility of determining .a minimum 
design value such that under the worst probable operating condi -

tions involving supply-voltage variation and equipment variation the 
absolute minimum ultor- or ultor-to-grid-No.1 voltage* is never less 

2 than 11.000 volts. 

V The grid-No.4 voltage or grid-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to-
grid 111.1 voltage) or grid-No.2 voltaoe (or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4 .. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 7/I6-inch 
radius concentric with the center of the tube face. It is to be 
noted that the earth's magnetic field can cause as much as 1/2-inch 
deflection of the spot from the center of the tube face. 

M 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. 

For I-ray shielding considerations, see sheet 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

Same value as determined for 
Ekg / except video drive is a 

negative voltage 
—25to+25 Ma 
—15 to +15 µa 

Oto8 gausses 

z6000 volts 

300 volts 

0 to 400 vol ts 

28 to 60 volts 

—28 to -eo volts 

the grid-No.1 potential with respect to cathode. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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2IDLP4 
RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 

E.F=6.3 VOLTS 
ULTOR VOLTS =12000 TO 20000 
GRID-N24 VOLTS ADJUSTED FOR FOCUS. 
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PICTURE TUBE 

SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JETEC GROUP 4, N2B6-203 
OR 

SMALL-SHELL 
DUODECAL 6-PIN BASE 

JETEC GROUP 4, N2136-133 
(NOTE 3) 

9-58 CE-9660A ELECTRON TUBE DIVISION 
1)010 CO.PO.ATION OF AmOOCA. HARRISON NM JE1STY 
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PICTURE TUBE 
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PICTURE TUBE 

SEE NOTE 6 

5" 12' 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF ± 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINEGAUGEJETEC No.G-I16 (SHOWNAT FRONT OF THIS 

SECTION) AND WITH TUBE SEATED INGAUGE, THE REFERENCE LINE 

IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ) OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 8: SOCKET FOR THIS BASE SHOULD NOTBE RIGIDLY MOUNT-

ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 

OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 

CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

MOTE 6: BULGE AT SPLICE-LINE SEAL NAY INCREASE THE INDICA-
TED MAXIMUM VALUEFORENVELOPE WIDTH, DIAGONAL, AND HEIGHT 

BY NOT MORE THAN 1/13", 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. 

9-58 D.ECIRON TUBE DIVISION 
RA010 CORPORATION OF AMERICA, NAIRISON. NEW MÉSEV 

CE-9660C 
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2IDLP4 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE—DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR—TO—GRID—N0.1 
VOLTS = 16000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS. 

RASTER SIZE = 1E0)(13-1/2" 

GRID—DRIVE SERVICE 

Ef u 6.3 VOLTS 

ULTOR VOLTS . 16000 

GRID No.1 BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

RASTER FOCUSED AT 
AVERAGE BRIGHTNESS. 

RASTER SIZE« 18eN13-1/2e 

CATHODE 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE—DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR —TO —GRID—No. 1 
VOLTS = 12000 TO 20000 

CATHODE BIASED POSITIVE 
WITH RESPECTTOGRIDNo.1 
TO GIVE FOCUSED RASTER 
CUTOFF. 

GRID—DRIVE SERVICE 

Ef = 6.5 VOLTS 

ULTOR VOLTS = 
12000 TO 20000 

GRID No.1 BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER , 
CUTOFF. 

HI:  

--CATHODE DRIVE 

GRID DRIVE 

20 40 60 80 
yam° SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION le2C)011,51 
IWO CORPOtATION OF ...RICA, .11.10.1, NEW JE 
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PICTURE TUBE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 
CATHODE-DRIVE TYPE 

1F 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  
Current   

Direct lnterelectrode 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) 

6.3 volts 
0.6 amp 

6 Me 
5 Mid 

f2500 max. me 
12000 min. wf 

Filterglass 

Fluorescence  
Phosphorescence   

Persistence   
Focusing Method   
Deflection Method   
Deflection Angles (Approx.): 

Diagonal  
Horizontal  
Vertical   

Electron Gun  Type Requiring No 
Tube Dimensions: 

Overall length  
Greatest width  
Greatest height   
Diagonal  
Neck length   
Radius of curvature of faceplate (External 

Screen Dimensions (Minimum): 
Greatest width  
Greatest height   
Diagonal  
Projected area  

Weight (Approx  )  
Operating Position  
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J171 D2/E1 
Base  Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63), or 
Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.86-203) 

74% 
.P4--Sulfide Type 

Aluminized 
White 
White 

Medium-Short 
Electrostatic 

Magnetic 

90° 

68o 

Ion-Trap Magnet 

18" t 3/8" 
20-1/4" t 1/8" 
16-3/8" t 1/8" 
21-3/8" t 1/8" 
5-1/2" ± 3/16" 

surface) . • 33" 

19-1/16" 
15-1/16" 
20-1/4" 

262 sq. in. 
24 lbs 

Any 

10-59 ELECTRON TUBE DIVISION 
Noe CO.CHATIOM Of AMERICA. MAHISOM. MEW HUH 
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PICTURE TUBE 

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 

12L 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.2 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  

GRID-No.4-TO-GRID-No.1 VOLTAGE: 
Positive value  1000 max. volts 
Negative value. . . . .   500 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE  64 max. volts 
GRID-N0.2-TO-CATHODE VOLTAGE  64 max„ volte 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   200 max. volts 
Positive-bias value   140 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  410 max. volts 
After equipment warm-up period. 190 max. volts 

Heater positive with 
respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-Ko.1 voltage (E c56,,) be-
tween laocucand20000 volts and grid-No.a-to-grid-
No.: voltage (Scul) between 40 and 64 volts 

Grid-No.4-to-Grid-No. 
Voltage for focus§  

Cathode-to-Grid-No.1 Voltage 
(Ekg i) for visual extinction 
of focused raster   

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)   

520000.. max. volts 
112000 min. volts 

0 to 400 volts 

See Raster-Cutoff-Range Chart 

Same value as determined for 
Eku  except video drive is a 

negative voltage 

10-59 ELECTRON TUBE DIVISON 
10010 Conolump. Of »amt.& oomMON, MW AMY 
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PICTURE TUBE 

Grid-No.4 Current   
Grid-No.2 Current   
Field Strength of Adjustable 

Centering Magnet'   

Examples of Use of Design Ranges: 
With ultor-to-grid-
No.1 voltage of 

and grid-No.v-to-grid-
No.1 voltage of 

Grid-No.4-to-Grid-No.1 Voltage 
for focus   

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   

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 

-25 to +25 pa 
-15 to +15 Pa 

0 to 8 gausses 

18000 volts' 

Ho volts 

0 to 150 volts 

32 to 47 volts 

-12 to -47 volts 

1.5 mx. megohms 

a cathode drive is the operating condition in which the video signal 
varies the cathode potential mite respect to grid lév.1 and the Gam-
electrodes. 

k Operation below thls value is not recommended. 

V The grid-No.11 voltage or grid-110.1t-to-grid-No.1 voltage required for 
focus of any individual tube is Independent of ultor current and will 
remain essentially constant for values of ultor-to-grid-No.1 voltage 
or grid-No.2-to-grid-No.1 voltage within design ranges shown for 
these items. 

e Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/ef. Excluding extraneous fields, the center of the 
undeflected focused spot will tall within a circle having a 7/16-Inch 
radius concentric with the center of the tube face. It is to be 
noted that the earth's magnetic field can cause as much as 1/2-inch 

A deflection of the spot from the center of the tube face. 

V The cathode-to-grid-No.1 voltage (Evoi) for visual extinction of 
focused raster will increase by approkfmately 2 per cent for every 
1000-volt Increase in ultor-to-grid-No.1 voltage end will decrease by 
legoile voltage .tely2per cent for every 1000-volt decrease in ultor-to-

For x-ray shielding considerations, see sheet 
I-RAY PRECAUTIONS FOR CATHODE-RAY MSS 

at front of this Section 

10-50 ELECTRON TUBE DIVISION 
/Am CORPORATION on AMERICA. MUMMA NM IMP 
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PICTURE TUBE 

SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N2136-63 

OR 
SHORT SMALL-SHELL 
DUODECAL 45-PIN BASE 

JEDEC GROUP 4, N2136-203 
(NOTE 3) 

10-59 CE-10255A ELECTRON TUBE DIVISION 
RADIO COIPOILATION OF APAEIIIC.A. lellISON. NEW JERSEY 
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PICTURE TUBE 

le.»t 31;  

51/2' 
12 1/2 .   

12*R. 

±316-

REFERENCE 
LINE 

Ne (NOTE 2) 

—2 . MIN_ 

4/8 3 /4 1...-4 

92CL- 10255 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. MARMON, NEW AMP 
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PICTURE TUBE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

pETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS ANDULTOR TERMI— 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF ± 300 . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE—LINE GAUGE JEDEC No.G—I16 1SHOWN AT FRONT Or 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 

tINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC , 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 

FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 

A DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 

OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE S: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
L1NTLESS CLOTH. 

NOTE O: BULGE AT SPLICE—LINE SEAL MAY INCREASE THE INDI— 

CATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD—MATCH LINE. 

/A-59 ELECTRON TUBE DIVISION 
»10 CORPORATION OF »AFRICA. MORISON, Nivi sum 

CE-10255C 
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RASTER-CUTOFF-RANGE CHART 

Eç = 6.3 VOLTS 
ULTOR—TO—GRID—N21 VOLTS = 18000 
GRID—N-9-4—TO—GRID—N*1 VOLTAGE ADJUSTED FOR FOCUS. 
*INCREASES OR DECREASES DIRECTLY BY APPROX. 2.7. 

FOR EVERY 1000—VOLT CHANGE IN ULTOR—TO—GRID—N21 
VOLTAGE. 
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CATHODE-DRIVE CHARACTERISTICS 

Ee=6.3 VOLTS 

ULTOR-TO-GRID-NSI VOLTS=18000 
GRID- N22 —TO -GRID - N2I VOLTS= 50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GR D NUI TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE= 18"x 13-1/2" 
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CATHODE-DRIVE CHARACTERISTICS 

Le.= 6.3 VOLTS 
ULTOR -TO-GRID-Ns I VOLTS .18000 
GRID-WI' 2- TO-GRID-Nal VOLTS= SO 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N2I TO GIVE 
FOCUSED RASTER CUTOFF. 

CUTOFF 

I 1111111 

10 20 30 40 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISON Iiita&-IN1819 
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21EP4C 

Picture Tube 

i 
Phosphor (For Curves, see front of this Section) . P4—Sul fide Type, _ 

Aluminized 
Faceplate, Cyl indrical   F i 1 tergl ass 

Light transmission (Approx  /  74% 

Mechanical: 

Weight (Approx  )  2b lbs 
Overal 1 Length  23-1/32" a 3/8" 
Neck Length   7-1/2" a 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Dimensional-Outlines and Bulb Ji7o A/C sheets 
at front of this section 

Cap   Recessed Stall Cavity (JEDEC No. J 1-21) 
Base  Small-Shell Duodecal 5-Pin (JEDEC Group 4, 

No. B5-57) 
( Basing Designation for BOTTOM VIEW  12N 

ANODE 

' RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct lnterelectrode Capacitances: 
Cathode to all other electrodes   5 Pf 
Grid-No.1 to all other electrodes . . .   6 Pf 
External conductive coating to anode. • • 1750 max. pf 

1500 min. pf 
Heater Current at 6.3 volts   600 a 60 ma 
Electron Gun  Type Requiring 

No Ion Trap Magnet 

---- Optical: 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode 
(Grid No.3, 
Screen, 
Collector) 

62 C - External 
Conductive 
Coating 

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

DATA 
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21EP4C 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecifted, voltage val-
ues are positive with resPect to cathode 

ANODE VOLTAGE   20000 max. volts 
GRID-No.2 VOLTAGE   550 max. volts 
GRID-NO.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
t5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 Max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

r Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val-
ues are Positive with resOect to cathode 

Anode Voltage   12000 volts 
; Grid-No.2 Voltage   300 volts 

Grid-No.1 Voltage for visual 
extinction of focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No. 1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

0 

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



2IEQP4 
PICTURE TUBE 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

nth heater haut« controlled ware-up ttee 

) 

) 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6  amp 
Warm-up time (Average) . 11  sec 

for definition of heater sane-tiR time and method of determining 
it, see sheet HEATER WARN-UP TINE MEASUREMENT at front of 
Receiving Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . .   6 Pgf 
Cathode to all other electrodes  5 mgf 

External conductive coating to ultor .   f2500 max. mµf 
12000 min. µµf 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   73% 

Phosphor (For Curves, see front of this Section) P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence  .White 

Persistence Short 
Electrostatic 

Magnetic 
Focusing Method  
Deflection Method  
Deflection Angles (Approx.): 

Diagonal   
Horizontal   
Vertical   

Electron Gun   
Tube Dimensions: 

Overall length   
Greatest width   
Greatest height  
Diagonal   
Neck length  

Screen Dimensions (Minimal): 
Greatest width   
Greatest height  
Diagonal   
Projected area   

Weight (Approx.)   
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb   J171 H1/J1 
Socket  Ucinite Part No.115446, or equivalent 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.87-208) 

110° 
105° 
87° 

Type Requiring No Ion-Trap Magnet 

12-9/16" t 5/16" 
20-1/4" ± 1/8" 
16-3/8" t 1/8" 
21-3/8" ± 1/8" 
3-9/16" ± 1/8" 

19-1/16" 
15-1/16" 
20-1/4" 

262 sq. in. 
23 lbs 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 
RA010 COIMOUTION Of »AMU. MARMON. NEW JEltSre 



2IEQP4 

PICTURE TUBE 

Basing Designation for BOTTOM VIEW 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.3 
Pin 6- Internal 

Connection--
Do Not Use 

Pin 7-Cathode 

8JR 

Pin 8-Heater 
Cap- Ultor 

(Grid No.4, 
Collector) 

C- External 
Conductive 
Coating 

GRID-DRIVEA SERVICE 

Unless otherwise seecified. voltage values 
are Positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE   

GRID-No.3 VOLTAGE   

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 tocathode: 

During equipment warm-up period not 
exceeding 15 seconds  

After equipment warm-up period. . .   
Heater positive with respect tocathode  

Equipment Design Ranges: 

With any ultor voltage (Scold 
and grid—No.2 voltage (420 

Grid-No.3 Voltage for 
focus§  

Grid-No.1 Voltage (Ecik) 
for visual extinction of 
focused raster 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)   

Grid-No.3 Current 

518000 max. 
t120000 min. 

650 max. 
f550 max. 
1300 min. 

200 max. 
140 max. 
0 max. 
2 max. 

volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

410 max. volts 
180 max. volts 
180 max. volts 

between 22000 and ill000 volts 
between 400 and 550 volts 

0 to 400 volts 

See Raster—Cutoff—Range Chart 
for Grid—Drive Service 

Same value as determined for 
Ecik except video drive is a 

positive voltage 
-25 to +25 ma 

6-59 ELECTRON WOE DIVISION TENTATIVE DATA 1 
MD10 CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



2IEQP4 

PICTURE TUBE 

%rid-No.2 Current   -15 to +15 
Field Strength of Adjus%-

able Centering Magnet'''. . . 0 to 10 

Examples of Use of Design Ranges: 

With ultor voltage of 26000 
and grid—No.2 voltage of 400 

Grid-No.3 Voltage for 
focus   

Grid-No.1 Voltage for 
visual extinction of 
focused raster  -34 to -63 -43 to -78 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value   34 to 63 43 to 78 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

e000 
500 

0 to 400 0 to 400 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are 
positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  11180000 max. volts 12000 min. volts 
GRID-No.3-TO-GRID-No.1 VOLTAGE  650 max. volts 
GRID-No.2-70-GRID-No.1 VOLTAGE  690 max. volts 

GRID-No.2-TO-CATHODE VOLTAGE  f550 max. volts 
1300 min. volts 

CATHODE-TO-GRID-No.1 VOLTAGE: 
Positive-peak value   200 max. volts 
Positive-bias value   140 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode: 

During equipment warm-up period not 
exceeding 15 seconds  410 max. volts 

After equipment warm-up period. . .   180 max. volts 
Heater positive with respect tocathode  180 max. volts 

Equipment Design Ranges: 

With any ultor—to—grid—No. 1 voltage (Hoye') between 12000 
and 18o00 volts andgrid—No.s—to—grid—No.1 voltage (Heal) 

between goo and 690 volts 

Grid-No.3-to-Grid-N2.1 
Voltage for focus 9  0 to 400 volts 

gausses 

volts 
volts 

volts 

6-59 ELECTRON TUBE DDIIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF A/AFRICA. ItURISOW. FEW ARM 
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PICTURE TUBE 

Cathode-to-Grid-No.1 Volt-
age (Ekg1) for visual ex-
tinction of focused 
raster  

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)   

See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 

Grid-No.3 Current   
Grid-No.2 Current   
Field Strength of Adjust-

able Centering Magnet4. 

Examples of Use of Design Ranges: 

With vltor-to-grid-
No.1 voltage of 

and grad-No.o-to-grid-
No.1 voltage of 

Grid-No.3-to-Grid-No.1 
Voltage for focus   

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   

Same value as determined for 
Ekgi except video drive is a 

negative voltage 
-25 to +25 µa 
-15 to +15 µa 

0 to 10 gausses 

e000 

401, 

0 to 400 

18000 

500 

0 to 400 

volts 

volts 

volts 

34 to 56 41 to 69 volts 

-34 to -56 -41 to -69 volts 

Maximum Circuit Values: 

Grid-No.1 -Circuit Resistance  1.5 max. megohms 

a Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

4 This value Ise working design-center minimum. The equivalent absolute 
minimum ultor- or ultor-to-grid-No.1 voltage is 11.000 volts, below 
which the serviceability of the 21EQP4 will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation end equipment variation the absolute minimum 
ultor- or ultor-to-grid-No.1 voltage is never less than 11,000 volts. 

Y The grid-No.3 voltage required for optimum focusof any Individuel tube 
may have a value anywhere between 0 and 400 volts and in a function of 
the value of the ultor voltage, ultor current, and grid-No.2 voltage. 
It changes directly with the ultor voltage at the rateofapproximately 
46 volts for each 1000-volt change in ultor voltage; inversely with 
grId-No.2 voltage at the rate of about 60 volts for each 100-volt 
change in grid-No.2 voltage; and Inversely with ultor current at the 
rate of about 60 volts for each 100-microampere changeinultor current. 
Because the 21EQP4 has a narrow depth of focus, it is necessary to 
provide means such as a potentiometer or a 4-tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus in 

6-59 ELECTRON TUBE OPASION TENTATIVE DATA 2 
IMO COROUTION OF AMOK& NAFFISON, NEW JERSEY 



obtained if the focusing voltage is within 75 volts of the value 
required for optimum focus and if the focusing voltage is maintained 
to within75 voltsof the optimumvalueduring line-voltage fluctuations. 

2IEQP4 

PICTURE TUBE 

0.0 

6 Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/8-Inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch de-
flection 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 the other 
electrodes. 

OPERATION CONSIDERATIONS 

Shatter—Proof Cover Over the Tube faca. Following 
conventional picture—tube practice, it is recommended that 
the cabinet be provided with a shatter—proof, glass cover 
over the face of the 2IEQP4 to protect it from being struck 
accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X—ray protection when required. 

Por X—ray shselding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

6-30 ELECTRON TUBE DIVISION TENTATIVE DATA 9 
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2IEQP4 

PICTURE TUBE 

SCREEN WIDTH  
19 1/n71.11N. 

2/R. 

X AXIS 

I 14 ± I/32 
(NOTE 9) 

204.'3143« 

SCREEN 
HEIGHT 

IS 11‘ 
MIN. 

2.'3 tie. 

LT — y A /REFERENCE LINE 
(NOTE 2) 

SMALL-BUTTON NEOEIGHTAR 
7-PIN BASE 

JEDEC N2137-208 
(NOTE 3) 

.920" 

6-59 ELECTRON TUBE DIVISION 
10•60 COIPOIlATIONO MalliCA, HAIR.ISON, NEW EMT 

Ct-993691À 



2IEQP4 

PICTURE TUBE 

IÔ r, 
t1/4-

•<7.• «›, 
92CL-9936RI 

on. 1291;i nt; 

4— 9'  

si-11/8" 

EXTERNAL 
CONDUCTIVE 
COATING 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC N2 JI -21 

(NOTE I) 

TRANSPARENT 
INSULATING 
COATING 
(NOTE S) 

4:11 
•iP 

6-59 ELECTRON TUBE DIVISION 
IMO COOPOIATION OF AMERICA. NAIIMOOt. NEW Mir 

CE-9936R19-



274 
MAX. 

SEE NOTE 6 

3.12' 

2IEQP4 

PICTURE TUBE 

* MAXIMUM WIDTH OF TM« 
SUPPORT BAND.(NOTE 71 

pETAIL OF PANng 

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDEC No.G-I26 (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 8: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED; 

IT SHOULD HAVEFLEXIBLE LEADS AND BE ALLOWEDTOMOVE FREELY. 
THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE CIRCUIT 

WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 

CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 

AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 

LINTLESS CLOTH. 

ROTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 

THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: WIDTH OF UNDISTURBED REGION BETWEEN MOLD-MATCH 

LINE AND SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE 

MAXIMUM WIDTH OF TUBE SUPPORT BAND. 

NOTE 8: TUBE MOUNTING OR YOKE SUPPORT CLAMPS MUST BE 
SPACED FROM TUBE BYUSE OF CUSHIONING PADS MADEOF MATERIAL 

SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT. 

NOTE O: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 

FROM REFERENCE LINE. 

6-59 ELECTRON TUBE OP/MRON 
4010 COMVIATION OF AketICA, IIMISON, MEW MN' 

CE-9936R1C 



CATHODE-DRIVE SERVICE 
Ef=6.3 VOLTS 
ULTOR-TO-GRID-N 21 VOLTS=I2000 TO 18000 IWO 11 
GRID-N 23-TO-GRID-N21 VOLTS ADJUSTED   

FOR FOCUS. NMI I  
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ee= 6.3 VOLTS 

ULTOR-TO -GRID -N2I 
VOLTS=I2000 TO 18000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2I TO C.IVE 
FOCUSED RASTER CUTOFF. 

U
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S
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1200 

1000 

800 

600 

400 

200 
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1111111.  —..-.—CATHODE DRIVE 

GRID DRIVE 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR VOLTS= 12000 TO 18000 
GRID N2I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

II  
IN • • •• •• "¡_;+: " MIll• • Me...111M MO • 

 11111 llOOhiIOIllllIllIHiI 11 01111  
1111111RIMIIIIIII1111111111111111 111011 
¡il '  ii HIIIIIiiir 
IL  
. sr.=   

nalanii181111111111111111111111mumew «sum 
•.•• •.. • 

ememmumuimmemnim.4......  
mm 

pummimmint  

uli  

1111111131!"..d1111111111111111311111•11113.11•1131  
11111111' - I 11111111111111111MIZIMMUI.M1 

O 10 20 30 40 50 60 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CM-9935 
ISO COVORATIP4 0/ »MICA, HARMON, NEW MIRY 



o o o o 



21EYP4 

Monitor Kinescope 

O 

) 

, 

NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 72° MAGNETIC DEFLECTION 

Electrical: 

Direct lnterelectrode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes  6.5 Pf 

External conductive coating to anode . . .   f1500 max. Pf 
11200 min. pf 

Heater Current at 6.3 volts  600 ±60 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) .P4---Sulfide Type, 
Aluminized 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   75.5% 

Mechanical: 

Weight (Approx.)   24 lbs 
Overall Length   23.031" ± .375" 
Neck Length  7.500" ± .188" 
Projected Area of Screen   262 sq.in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J171 B/F 
sheets at front of this Section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Shell Duodecal 6-Pin, Arrangement 1, 

(JEDEC No.B6-63) 
Basing Designation for BOTTOM VIEW   12L 

Pin 1-Heater 04 
Pin 2-Grid No.1 
Pin 6-Grid No.4 ANODE 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode (Grid No.3, C0 G2 
Grid No.5, Screen, 
Collector) GI 112 K 

C- External Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecifzed, voltage values 
are Posstive with respect to cathode 

Anode Voltage  {22000 max. volts 
12000 min. volts 

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

DATA 
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21EYP4 
Grid-No.4 (Focusing) Voltage: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   700 max. volts 
Grid-No.1 Voltage: 

Negative peak value   220 max. volts 
Negative bias value   180 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  {6 9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period  200 max. volts 
Heater positive with respect to cathode: 

Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage   18000 volts 
Grid-No.4 Voltage   0 to +400 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual extinction of 

focused raster  -28 to-72 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONSFORCATHODE-RAY TUBES at 

front of this Section 

( 

) 

) 
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21FBP22 

Color Picture Tube 
THREE-GUN, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 

ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

For Use in Color-TV Receivers 

The 21F8P22ts the same as the oiFJPxo except for the following 
items: 

Optical: 

Faceplate Filterglass 
Light transmission (Approx.)   72% 
Faceplate does not have an integral protective window ' 

Mechanical: 

Tube Dimensions: 
Overall length   25-1/32" ± 3/8" 
Diameter   2D-13/16" t 1/8" 

It is recommended that the cabinet be provided with a shatter—proof, glass 
cover over the face of the 21F8P22 to protect it from being struck 
accidentally and to protect against possible damage resulting from tube 
implosion under some abnormal condition. This safety cover can also 
provide x—ray protection when required. 

ellj1161, RADIO CORPORATION OF AMERICA 
ligir Electronic Components and Devices Harrison, N. J. 
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TYPICAL LIGHT-OUTPUT CHARACTERISTICS 

HEATER VOLTAGE =6.3 VOLTS 
GRID-No. 3-TO-CATHODE VOLTAGE_ ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE CURRENT 
PRODUCE 9300. K + 27 M. P. C. D. WHITE LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH 
GUN TO PRODUCE 9300* K + 27 M. P. C. D. WHITE : 

RED GUN : 42% 
BLUE GUN:28% 
GREEN GUN:30% 

RASTER SIZE 1191/4" it 16 CENTERED ON TUBE FACE. 
*MEASURED WITHIN 5"-DIAMETER AREA CENTERED ON TUBE FACE. 
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' 
' 

Grid-No.1-to-Cathode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
utilizes grid-No.2-
to-cathode voltage 
(Ec2k) at fixed 
value See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube  ± 21% of average of highest 

and 1 owest cutoff val ues 
Grid-No.3 Current  -45 to +45 
Grid-No.2 Current (Each gun)  -5 to +5 
Percentage of Total Ul tor 
Current Suppl ied by 
Each Gun (Average): 

Red Gun Blue Gun Green Gun 

ma 
µa 

To Produce White of 
8500 0 K + 27 M.P.C.D. 
(CIE Coordinates 
r = 0.287, y = 0.316). . 44 26 30 % 

To Produce White of 
9300° K + 27 M.P.C.D. 
(CIE Coordinates 
X = 0.281, y = o.ail). . 42 28 30 

Ratios of Cathode Currents: 

Red to Green Red to Blue 
Nin. Au. Max. Nin. Av. tax. 

ne Produce White 
of 8500° r + 27 
NPCD  0.9 1.45 2 1 1.7 2.4 

To Produce White 
of 93000 1 + 27 
II PCD  085 1.4 1.95 0.8 1.5 2.2 

Maximum Raster Centering Correction 
in Any Directiond  7/8 inch 

Adjustment to be Provided by 
the Following Components: 
Purifying Magnet: 
Maximum Required Displacements 

of Beam Trios in Any direction 
with Respect to Associated 
Phosphor-Dot Trios 0  005"e 

Lateral-Converging Magnet:f 
Maximum lateral shift of blue beam   ±1/4" 

Radial-Converging Magnet Assembly: 
For static convergence 

including compensation 
for dc component of 
dynamic convergence 
(Each beam)  Shift of ±5/8" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Examples of Use of Design Ranges: 

For ultor voltage of 20000 25000 volts 

Grid-No.3 (Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage. . 3360 te 4000 1200 to 5000 volts 

Grid-No. 2-to-Cathode 
Voltage (Each gun) 
when circuit design 
utilizes grid-No.1-to-
cathode voltage of -70 
volts for raster cutoff. . 130 to 370 130 to 370 volts 

Grid-No.1-to-Cathode 
Voltage (Each gun) for 
Visual Extinction of 
Focused Raster when 
circuit design utilizes 
grid-No.2-to-cathode 
voltage of 200 volts. . . -45to-100 -45to-400 volts 

Limiting Circuit Values: 

lie-Voltage Circuits: 

in order tominimize the possibility of damage to the tube 
caused by a momentary internal arc, It Is recommended that the 

high-voltage power supey and the grid-No.3 power supply be of 

the limited-energy type. 

Grid-No.3 Circuit Re-
sistance (Each gun)   7.5 max. megohms 

Low-Voltage Circuits: 

Effective Grid-No.1-to-
Cathode-Circuit Resistance 
(Each gun) 0  75 max. megohm 
The grid-No.2-to-heater circuit, the grid-Nb. 1-to-heater 

circuit, and the cathode-to-heater circuit should each have an 

impedance such that their respective power sources in combi-

nation will not supply a continuous short-circuit current of 
more than 300 milliamperes total. Such current limitation 
will prevent heater burnout in case of a momentary internal 

arc within the tube. 

▪ For Curves, see front of this Section. 

For Mel% i MUM cathode life, it is recommended that the neater supply be 
regulated at 6.3 volts. 

C Brilliance and definition decrease wi th decreasing alter voltage. In 
general, the ultor voltage should not be less than 20,000 volts. 

d centering of the raster on the screen may be accomplished by passing 
direct current of the required value through each pair of deflecting 
coil s. With al 1 components properly adjusted, the raster centering 
correction is the distance from the undeflected focused boas, to tne 
center of the screen. 

• The equivalent raster movement is about 3/4. 

Lateral converging magnet must shift the red beam and the green beam 
in opposite direction to the shift of the blue beam. Under conditions 
where the blue beam has been shifted fla ., the shift of the red bears 
and green beam should be in the range of 118 . to 3/8*. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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POLE PIECE .260' 

LOCATION OF RADIAL-
CONVERGING POLE PIECES 

VICWED FROM SCREEN ENO Of GUNS 

( 

ISOTTUU VIERI 

LOCATION OF LATERAL 
CONVERGING POLE PECES 
WITH RESPECT TO GUNS 

eme 

Tr 
PLANE THROUGII 
t Or PIN 61•2 
AND TUBE AXIS 

StAt. ARA 

92CL-100411 
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MOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE AND WITH TUBE 

SEATED IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE 
INTERSECTION OF THE PLANE CC , 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 WI LL FALL WI TH IN AC IRCLE 

CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 3". 

NOTE 3: THE DRAWING SHOWS THE MI N IMUM SIZE AND LOCATION OF 
THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 

ACTUAL AREA OF THIS COATING WI LL BE GREATER THAN THAT OF 

THE CONTACT BAND SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE TO CLEAN THIS AREA, WI PE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

NOTE 5: THE MAXIMUM EFFECT I VE WIDTH OF A FUNNEL PAD IS 5/8". 

REFERENCE-LINE AND 

NECK-FUNNEL-CONTOUR GAUGE 

4,400..3.015 DIP.. 

4.332'±.001" D IA. 

2.403".001 DM. 

I-500"R. 
C, 

2.450'1.01e -[ 2304"  

2.062" •*°°1«01A 

2.200' 1 2.570'  

REFERENCE LINE IS DETERMINED 
BY PLANE C-C' WHEN GAUGE IS 
SEATED AGAINST FUNNEL 

Y x 

0.000" 

0.125" 

0.250" 

2.062" 

2.062" 

2.062" 
+0.001" 

-0.000" 

3.010'  

Y ,c 

0.375" 2.062" 

0.385" 2.062" + °• Cg) I " 

0.500" 2.084" ± 0.001" 

0.625" 2.122" ± 0.001" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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0.750" 

0.875" 

1.000" 

1.125" 

1.250" 

2.182" t 0.001" 

2.258" ± 0.001" 

2.352" ± 0.001" 

2.465" 0.001" 

2.604" ± 0.001" 

1.375" 

1.500" 

1.625" 

1.750" 

1.875" 

2.000" 

2.125" 

2.778" t 0.001" 

2.990" t 0.001" 

3.216" ± 0.001" 

3.440" 4 0.001" 

3.678" ± 0.001" 

3.958" ± 0.001" 

4.332" ± 0.001" 

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

Ef =6.3 VOLTS 
ULTOR -TO-CATHODE (OF EACH GUN) VOLTS =20000 TO 27500 

= GRID- N2 3 -TO CATHODE (OF EACH GUN) VOLTS=ADJUSTED 
"-= FOR FOCUS 

• 
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TYPICAL DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE GRID -DRIVE SERVICE 

E f = 6.3 VOLTS 
ULTOR-TO-CATHODE (OF EACH GUN) 

VOLTS = 20000 TO 27500 
GRID - P423 -TO-CAT HODE ¡OF EACH 

GUN) VOLTS =ADJUST D FOR 
Focus 

Gap- N22-70- CATHODE VOLTS 
(EACH GUN) = ADJUSTED TO 
PROVIDE ULTOR - CURRENT CUT-
OFF FOR DESIRED FIXED GRID - 
N2I- TO-CATHODE (EACH GUN) 
VOLTAGE (Ece 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-N21 (OF EACH GUN) 

VOLTS = 20000 TO 27500 
GRID - N23-TO-GRID-N21 i0F EACH 

GUN) VOLTS= ADJUST D FOR 
FOCUS 

GRID- N2 2-TO-GRID- N2 I VOLTS 
(EACH GUM) =ADJUSTED TO 
PROVIDE ULTOR - CURRENT CUT- 
OFF FOR DESIRED FIXED CATH- 
ODE -TO - GRID- N2I (EACH GUN) 
VOLTAGE (E kg ) 
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TYPICAL LIGHT-OUTPUT CHARACTERISTICS 
E.r=6.3 VOLTS 

GRID—N2 3-70—CATHODE (OF EACH GUN )VOLTS=ADJUSTED FOR 
FOCUS 

DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR 
CURRENT TO PRODUCE 9300*K+ 27 M.P.C.D. WHITE LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPUED BY EACH GUN TO 
PRODUCE 9300*K+ 27 M.P.C.D. WHITE: 

RED GUN: 42% 
BLUE GUN: 28% 
GREEN GUN: 30'7. 

RASTER SIZE :191,4'7(14%3" CENTERED ON TUBE FACE. 
N MEASURED WITHIN 5"—DIAMETER AREA CENTERED ON TUBE FACE. 

Ti=-17 

200 400 600 800 1000 I200 1400 IWO 

1.8-TOR MICROAMPERES 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  600 ± 5% ma 
Heater Warm-Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 Mtif 
Cathode to all other electrodes. . . . 5 Mid 

2000 max. mgf External conductive coating to ultor . .6 0 min. 
mid 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Pilterglass 
Light transmission (Approx.)   76% 

Phosphor (For Curves, see front of this Section) .P4--Sulfide Type, 
Aluminized 

Mechanical: 

O 

Operating Position   
Weight (Approx.) 
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coating: 
Type 
Conta Near Reference Line 

Dimensions: 
BuLbJ171 GI( sheets 

ty (JEDEC No.J1-21) 
n Neoeightar 7-Pin, 
1 (JEDEC No.87-208) 

 8KW 

Any 
  20 lbs 

  13-1/8" ± 1/4" 
  3-7/8" 1/16" 

262 sq. in. 

  Regular Band 
ct area for grounding    

For Additional Information on Coatings and 
See Ptcture-Tube DtmensionaL-Out ines and 
at the front of this section 

Cap  Recessed Small Cavi 
Base   Small-Butto 

Arrangement 
Basing Designation for BOTTOM VIEW 

Pin 1-Heater 
Pin 3-Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Ultor (Grid No.3, 

Grid No.5, Collector) 
C- External Conductive 

Coating 

04 

02 

G3 ,G5 ,C1 

ULTOR 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.1. 
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Maximum Ratings, Design—Maximum Values: 

ULTOR VOLTAGE. . . . .  20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  400 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . 450 max. volts 
After equipment warm-up period . 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With citar voltage of 16000 volts 
and grid—No.2 voltage of 300 volts 

Grid-No.4 Voltage for 
focus  +100 to +500 volts 

Grid-No.1 Voltage for visual 
extinction of focused raster -35 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

Li 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Equipment Design Ranges: 

With ultorvoltage (Et uii.ach Dal between s0000 c and 27500 volts 
Grid-No.3 (Focusing 

Electrode)-to-Cathode 
(Of each gun) Voltage. 16.8% to 20% of Ec4knann gun volts 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
utilizes grid-No.1-
to-cathode voltage 
(Ec lid at fixed value 
for raster cutoff See Cutoff Design Chart 

Grid-No.1-to-Cathode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
utilizes grid-No.2-
to-cathode voltage 
(Ec2k) at fixed 
value See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube  t 21% ofaverage ofhighest 

and lowestcutoffvalues 
Grid-No.3 Current  -45to+45 Ma 
Grid-No.2 Current (Each gun)  -5 to+5 Pa 
Percentage of Total Ultor 
Current Supplied by 
Each Gun (Average): 

Red Gun Blue Giin Green Gin 
To Produce White of 

9300° 1 + 27 N.P.C.D. 
(CIA Coordinates 
X = 0.281, y = 0.311). • 42 28 30 % 

Ratios of Cathode Currents: 

Red to Green Red to Blue 
tin. Av. tax. tin. AV. Max. 

to Produce White 
of 93000 1 I. 27 
XPCD  0.85 1.4 1.95 0.8 1.5 2.2 

Maximum Raster Centering Correction 
in Any Directiond  7/8 inch 

Adjustment to be Provided by 
the Following Components: 
Purifying Magnet: 
Maximum Required Displacements 

of Beam Trios in Any direction 
with Respect to Associated 
Phosphor-Dot Trios 0  005" 

Lateral-Converging Magnet:f 
Maximum lateral shift of blue beam   ±1/4" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Radial-Converging Magnet Assembly: 
For static convergence 

including compensation 
for dc component of 
dynamic convergence 
(Each beam)  Shift of ±5/8" 

Examples of Use of Design Ranges: 

For ultor voltage of 20000 25o00 volts 
Grid-No.3 (Focusing 

Electrode)-to-Cathode 
(Of each gun) Voltage. 3360 to 4000 1200 to 5000 volts 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
utilizes grid-No.1-to-
cathode voltage of -70 
volts for raster cutoff. 130 to 370 130 to 370 volts 

Grid-No.1-to-Cathode 
Voltage (Each gun) for 
Visual Extinction of 
Focused Raster when 
circuit design utilizes 
grid-No. 2-to-cathode 
voltage of 200 volts . . -45 to-100 -45 to-100 volts 

Limiting Circuit Values: 
High—Voltage C:rcutts: 

In ordertominimize the possibility of damage to the tube 
caused by amomentary internal arc, it is recommended that the 

high—voltage power supp/y and the grid—No.3 power supply be of 

the limited—energy type. 
Grid-No.3 Circuit Re-

sistance (Each gun)  7  5 max. megohms 

Low-Voltage Circuits: 

Effective Grid-No.1 -to-
Cathode-Circuit Resistance . 
(Each gun)   0.75 max. megohm — 

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 combi— 
nation will not supply a continuous short—circuit current of 

more than 300 milliamperes total. Such current limitation 

will prevent heater burnout in case of a momentary Internal ( 

arc within the tube. 

For Curves, see front of this Section. 

For maximum cathode life, it is recomended that the beater supply be 
regulated at 6.3 volts. 

C Brilliance and definition decrease with decreasing altor voltage. In 
general, the altar voltage should not be less than 20.000 volts 

d centering of the raster on the screen may be accomplished by passing r 
direct current of the required value through each pair of deflecting 
coils. With all components properly adjusted, the raster centering --
correction is the distance from the undeflected focused beams to the 
center of the screen. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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e iba equivalent raster movement is about ,/s.. 

Lateral converging magnet must shift the red beam and the green beam 
in opposite direction to the shift of the blue beam. Under conditions 
where the blue beam has been shifted 1/4', the shift of the red beam 
and green beam should be in the range of 1/8' to 3/8" 

DEFINITIONS 

Bad. frio. The red beam, green beam, and blue beam passing through a 
common hole in the shadow mask. 

Register. Exact correspondence in position of the centers of beam trios 
, with respect to the centers of the associated phosphor-dot trios. 

Nisregister. Lack of correspondence in position of the centers of the 
bemstrioswithrespect to the centers of the associated phosphor-dot trios. 

Dispiacesent. Shift of the position of the beams with respect to the 
phosphor dots. 

GENERAL CORS I DERAT I ONS 
I—Ray Warns/se. Because this color picture tube is de— 

'signed to be operated at ultor voltages as high as 27.5 

kilovolts (Design—maximum value), shielding of this color 

picture tube for X—ray radiation may be needed to protect 

against possible injury from prolonged exposure at close range. 

O 
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HORIZONTAL 
t OF SCREEN 

PLACE TUBE 
*I TV SET SO 
THAT PANEL 
PAD WITH 
V-GROOVE 
IS TOPMOST 

ULTOR TERMINAL"' 
CAP 

JEDEC 

PitffltIE 
WINDOW 

PANEL 
SECTION'', 

SEE DETAIL 
"4. 

20 7.b. 
MAX. 

EXTERNAL 
CONDUCTIVE 
COATING 
/NOTE 3) 

- f 
4 42' 

2%. 

INYEMCEVNE eR. 

=KEN Hume 1 

IS /2 MIN.  PAIRS OF 
PADS ON 
BULB 

•   SPACED 120- 

21 . MAX. 

DI:INE SEAL LINE 

I let V32« 

14,3; etts. 

e so' 

; 
_  

2 1/2 1.4AX1 

2 57/6; 41% 

I_ 

# I 

I53•32° 
3 1,2 

MIN. 
10 31A3; I 

L- MAX. *IS; 

(NOTE 4) 
COATING 

INSULATING 32 

2' 

RADIAL-CONVERG1NG 
POLE PIECES 

_.-LATERAL-CONVERGING 
POLE PIECES 

BASE 
..EDEC NRIN2-131 

010TE 21 

•%c 
t!‘ 

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



21 FKP22 

POLE PIECE .26e 

LOCATION OF RADIAL-
CONVERGING POLE PIECES 

VIEWED FROM SCREEN END OF GUNS 

GUN 

RA 
BOTklU VIEIN 

APE 

IV MIN. 
UNDISTURBED 

WIDTH 
DELUDING PADS 

5'8 
OIO «TE 

LOCATION OF LATERAL.-
CONVERGING POLE PECES 
WITH RESPECT TO GUNS 

eke' 

TT-
r THROUGH OF PIN N22 

TUBE AXIS 

7 21.MAX. ---
REIM 

IMOLD-41ATO4 
LIAIE 

209: ti/e. 
DIA. 

3 SEAL AREA 

- SEAL UP« 

DETAL 920,11171 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LI NE AND NECK-FUNNEL-CONTOUR GAUGE AND WITH TUBE 

SEATED IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE 

INTERSECTION OF THE PLANE CC OF THE GAUGE WITH THE GLASS 

FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM C I RCuMFERENCE OF BASE SHELL WILL FALL WI THIN A CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING A DI AmETER OF 3". 

MOTE 3: THE DRAWI NG SHOWS THE MINIMUM SIZE AND LOCAT ION OF 

THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 

ACTUAL AREA OF THIS COATING WI LL BE GREATER THAN THAT OF 
THE CONTACT BAND SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 4: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY L INT-

LESS CLOTH. 

ROTE 5: THE MAXI MUM EFFECT tVE WI DTH OF FUNREL PAD IS 5/B". 

REFERENCE-LINE AND 
NECK-FUNNEL-CONTOUR GAUGE 

4.400'3 .015" DIA. 

4.332±.001" DIA. 

2.466'1.001" D IA. 

2.062 "DIA 
- 000 • 

2200" 

2.450"±.015»  

REFERENCE LINE IS DETERMINED BY PLANE C-C' WHEN GAUGE IS • 

SEATED AGAINST FUNNEL 

0.000" 

O. ter 

0.250" 

2.062" 

2.062" - . °° I II 

2. 062" + 0.001" 
- O. 000" 

Lsoo"R. c' 

Ase es I 

2.575"  

2.904"  

 3.016"  

ISCIA-13644 

0.375" 

0.3e5^ 

0.500" 

O. 625" 

+ 0.001" 
2.062" 

- 0.000" 

2.062. + O. 001" 

- 0.000" 

2. 084" ± 0.001" 

2.122" ± 0.001" 

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



21FKP22 

Y 

0.750" 

0.875" 

1.000" 

1.125" 

1.250" 

2.182" ± 0.001" 

2.258" ± 0.001" 

2.352" 0.001" 

2.465" ± 0.001" 

2.604" ± 0.001" 

y x 

1.375" 2.778" ± 0.001" 

1.500" 2.990" ± 0.001" 

1.625" 3.216" ± 0.001" 

1.750" 3.440" ± 0.001" 

1.875" 3.678" ± 0.001" 
2.000" 3.958" i 0.001" 
2.125" 4.332" ± 0.001" 

e RADIO CORPORATION OF AMERICA 
¡Vila Electron Tube Division Harrison, N. J. 
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CUTOFF DESIGN CHART 

Ef =6.3 VOLTS 
ULTOR -TO-CATHODE (OF EACH GUN) VOLTS =20000 TO 27500 
GR D-Ne 3-70-CATHODE (OF EACH GUN) VOLTS=ADJUSTED 

FOR FOCUS 

EIT19.::::MEEILF.111111111MESSIIMERffli".,«*«... 
m mrnnrenrn:w -  

nmsrard: 
1.... 

O 100 200 300 400 500 
GRIO-N22-TO-CATHODE VOLTS 

600 

92CIA-10846 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 



21FKP22 

TYPICAL DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 

4=6.3 VOLTS 
ULTOR-TO-GRID-NQI EACH GUN) 

VOLTS = 20000 TO 27500 
GRID -N23-TO-GRID-Nel (OF EACH 

GUN) VOLTS= ADJUSTED FOR 
FOCUS 

GRID-N2 2-70-GRID- N21 VOLTS 
(EACH GUI4)=ADJUSTED TO 
PROVIDE ULTOR- CURRENT CUT- 
OFF FOR DESIRED FIXED CATH- 
ODE -TO -GRID- N2I (EACH GUN) 
VOLTAGE (Eke 

Er= 6.3 VOLTS 
ULTOR-TO-CATHODE (OF EACH GUN) 

VOLTS = 20000 TO 27500 
GRID-N53-TO-CATHODE (OF EACH 

GUN) VOLTS =ADJUSTED FOR 
FOCUS 

GRIP- NO2-70- CATHODE VOLTS 
(EACH GuN) = ADJUSTED TO 
PROVIDE ULTOR -CURRENT CUT-
OFF FOR DESIRED FIXED GRIDe - 
N2I- TO - CATHODE (EACH GUN) 
VOLTAGE (Ecik) 
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TYPICAL LIGHT-OUTPUT CHARACTERISTICS 
E 63 VOLTS t  
GRID —No.3-70 —CATHODE (OF EACH GUN) VOLTS. ADJUSTED FOR 

FOCUS 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR 

CURRENT TO PRODUCE 9300* K + 27 M.PC.D. WHITE LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN TO 
PRODUCE 9300* K+ 27 M.PC.D. WHITE: 

RED GUN: 42% 
BLUE GUN:28% 
GREEN GUN:30% 

RASTER SIZE.19 I/4*X 4 1/2 CENTERED ON TUBE FACE. 
«MEASURED WITHIN 5"—DIAMETER AREA CENTERED ON TUBE FACE. 
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21FP4D 

Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 700 MAGNETIC DEFLECTION 

Electrical: 
Direct Interelectrode Capacitances: 
Cathode to all other electrodes   5 Pf 
Grid No.1 to all other electrodes   6 Pf 

External conductive coating to anode. eg MI: pf 
Of 

Heater Current at 6.3 volts   600 ± 60 ma 
Electron Gun  Type Requiring 

No Ion-Trap Magnet 

Optical: 

( 
_ 

Phosphor (For Curves, see front of this Section) . P4--Sulfide Type, 
Aluminized 

Faceplate, Cylindrical   Filterglass 
Light transmission (Approx  )  74% 

Mechanical: 
Weight (Approx  )  29 lbs 
Overall Length  23-1/32" ± 3/8" 
Neck Length   7-1/2" t 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding  NearReference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jt7o A/C sheets 
at front of this section 

Cap   Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Shell Duodecal (JEDEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW  12L 

04 
ANODE Pin 1-Heater 

Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode 
(Grid No.3, 
Grid No.5. 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Max:mum Values: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

ANODE VOLTAGE   20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

( 
-----

p . RAtDIOCCORPt d D HarrisonORATION ,OF AMER N J AMERICA DATA 
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21FP4D 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  1.6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts ( ) ' 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   -56to +310 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 
extinction of focused raster  -28 to,-72 volts 

Maximum Circuit Value: 

Grid-No. 1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
PAN-0-PLV-INTEGRAL IMPLOSION PROTECTION 1 le MAGNETIC DEFLECTION 
NO ION-TRAP MAGNET REQUIRED Wt-VOLTAGE ELECTROSTATIC FOCUS 

Direct Interelectrode Capacitances 
Cathode to all other electrodes 5 pF 
Grid No.1 to all other electrodes 6 pF 
External conductivecoating to anode 1500 min--2300 max pF 

,--, Heater Current at 6.3 V  450 ± 20 mA 
I i Heater Warm-up Time (Average). . .   II s 

Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light transmission at center (approx.)   46% 

MECHANICAL 

Weight (Approx.)   19 lb 
Overall Length 12  656 s .281 in 
Neck Length 4  375 i .125 in 
Projected Area of Screen   212 sq in 
External Conductive Coating 

Tyoe (seecoroualluslattlootethissection). . . . Regular-Rand 
Contact area for grounding Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. B7-208 S 
TERMINAL DIAGRAM (Bottom View) 

ANODE 
Pi n 1- Heater G4 Cap-Anode c 
Pin 2-Grid No.1 (Grid No.3, 
Pin 3-Grid No.2 G2 GI Grid No.5, 
Pin 4-Grid No.4 Screen, 
Pin 6-Grid No.1 Collector) 
Pin 7-Cathode G 2 K C - External 
Pin 8-Heater Conductive 

Coating 
H 

8HR 

( ) 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Voltages are positive with respect to cathode 

Anode Voltage  11000 min-23000 max V 
Grid-No.4 Voltage 

Positive value   1100 max V 
Negative value   550 max Y 

Grid-No.2 Voltage  200 min-550 max V 
Grid-No.1 Voltage 

Negative peak value  220 max V 

\ j Negative bias value  
155 max V 

Positive bias value   0 max V 

Positive peak value  2 max V 
Heater Voltage   5.7 min--6.9 max V 

(fM. RADIO CORPORATION OF AMERICA 
14) Electronic Components and Devices Harrison, N. J. 
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Peak Heater-Cathode Voltage 
Heater negat ve wi th respect to cathode: 

During equ i pment warm—up per iod s 15 seconds . • 150 max V 
After equipment warm—up period  300 max V 

Heater positive wi th respect to cathode: 
Combined AC á DC voltage  200 max 
DC component  100 max 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage  20000 V 
Grid-No.4 Voltage6   100 V 
Grid-No.2 Voltage  400 
Cathode Voltage  36 to 78 V 

For visual ext inct i on of focused raster 
Field Strength   O to 10 
Of requ i red adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

trId-tle.1 Circuit Resistance   Li »X bra 

a Includes implosion protection hardware. 

The grid-No.4 voltage required for optimum focis of any individual tuba 
will hsoeces lue anywhere between -100 end .300 volts with the combined 
grid-No.1 voltage and video-•ign•1 vol cue •djusted to give mn anode cur-
rent of 100 microamperes on • 11.750-inch by 15.500-inch pattern from an 
RCA-2F21 monoseope, or equine lent. 

DIMENSIONAL OUTLINE (BULB J115-I/4 A) 
, 

t9 e 
422• e 

•tel-11111011 

1.1. SCREEN WIDTH 
6.875 MIN. 

RIM-BAND OPENING._ 
1  

IT. 515 MIN. 

—T 

SCREEN 14.700 
HEIGHT *125 
13250 
Mlle RIM-BAND 

OPENING 
14.045 
MIN. 

16.1855.125 
kR. 49R 

— 
1.88 

1.125 +°43 C4A - 025 • 

r--12.6565281--1 
r8.2815.156•1 e.125 o. 

BASE 
JEDEC 
No.87 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC NO. G -126 
DIMENSIONS IN INCHES 

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



21GUP22 
Color Picture Tube 

New Rare-Earth (Red) Phosphor 
70° Round HI-LITE Screen 
Unity Current Ratios 70° Magnetic Deflection 
The 21G11P22 is the »Me as the 21GVP22 except for the 

following: 
Faceplate   Filterglass 

Light transmission (Approx.)   72% 
Faceplate does not have an integral protective window a 

TUBE DIMENSIONS 
Overall length   25-1/32 ± 3/8 in 
Diameter  20-13/16 ± 1/8 in 
Weight (Approx.)   36.5 lb 

° It is recommended that the cabinet be provided with a 
shatter-proof glass cover over the face of the 21GUP22 
to protect it from being struck accidentally and to pro-
tect against possible damage resulting from tube im-
plosion under some abnormal condition. This safety 
cover can also provide x-radiation protection when re-
quired. 

DIMENSIONAL OUTLINE 
Dimensions shown are only those which are different from 

the corresponding dimensions for the 21GVP22 

SEE 
DETAIL 

20 1316 I/8 

MATCH LINE SEAL LINE .562 R.-, 

5°111'. MOLD-

DIMENSIONS 
IN INCHES 

17/16 MIN. 

UNDISTURBED 
WIDTH 

EXCLUDING PADS 

MOLD-MATCH 
LINE 

1fttVi  

DETAIL 

92CL-10849R1 

MCOM Electronic Components 
DATA 
5-68 
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TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

HEATER VOLTAGE 6.3 VOLTS 

ANODE-TO-CATHODE VOLTAGE 25000 VOLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 93000, K • 27 M.P.C.D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN TO 
PRODUCE 93000 K • M.P.C.D. WHITE: 

RED GUN: 34% 

BLUE GUN: 32% 
GREEN GUN: 34% 

RASTER SIZE . 191;4" X 16" 

'MEASURED WITHIN 5".DIAMETER AREA CENTERED ON TUBE FACE. 

200 400 600 800 1000 

ANODE CURRENT - MICROAMPERES 

1200 400 

92LM- 2286 

; 

cf) 

MOM Electronic Components 
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21GVP22 
Color Picture Tube 

70° Round New Rare-Earth (Red) Phosphor 

Antiglare Integral Protective Window HI-LITE Screen 
Unity Current Ratios 70° Magnetic Deflection 

ELECTRICAL 
Electron Guns, Three with Axes Tilted 

Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Parallel 
Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 volts°   1.9 
Focusing Method   Electrostatic 
Focus Lens   Bipotential 
Convergence Method   Magnetic 
Deflection Method   Magnetic 

Deflection Angles (Approx.): 
Horizontal   70 deg. 
Vertical   55 deg. 

Direct Interelectrode Capacitance (Approx.): 
Grid No.I of any gun 

to all other electrodes   
Grid No.3 to all other electrodes   
All cathodes to all other electrodes 
External conductive coating 

to anode (Approx.)   

10 pF 
12 pF 
16 pF 

{2500 max. pF 2000 min. pF 

OPTICAL 

Faceplate and Protective Window Filterglase 
Light transmission at center (Approx.)   39% 

Surface of Protective Window   Treated to minimize 
specular reflection 

Screen, on Inner Surface of Faceplate: 
Type  Aluminized, Tricolor, Phosphor-Dot 

Phosphor (three separate phosphors, 
collectively)   P22-New Rare-Earth (Red), 

Sulfide (Blue fk. Green) Type 

Fluorescence and phosphorescence 
of separate phosphors, respectively. . Red, Blue, Green 

Persistence of group phosphorescence . . . .Medium Short 
Dot Arrangement Triangular group consisting of 

red dot, blue dot, and green dot 

Spacing between centers of adjacent 
dot trios (Approx.)   0.029 in 

ME,71 Electronic Components 

DATA 1 
$44 



21GVP22 
MECHANICAL 
Minimum Screen Area (Projected)  267 sq. in 
Bulb Funnel Designation   JEDEC No.J164-1/4A1 
Bulb Panel Designation  JEDEC No.FP166-1/2D1 
Protective Window Designation. . .  JEDEC No.FP166-1/2B1 
Base   Small-Shell Neodiheptal 12-Pin 
Operating Position   Tube Axis Horizontal, 

V-grooved panel pad on top (Base pin 12 near top) 
Socket   Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 
Weight (Approx.)   41 lb 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

Anode Voltage   

Total Anode Current, 

Long-Term Average  1000 max. µA 
Grid-N0.3 (Focusing Electrode) Voltage   6000 max. volts 
Peak Grid-No.2 Voltage, Including 

Video Signal Voltage  1000 max. volte 
Grid-No.1 Voltage: 

Negative bias value  400 max. volts 
Negative operating cutoff value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage (ac or dc): 

Under operating conditioned   

Under standby conditions'   
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds   450 max. volts 
After equipment warm-up period: 

Combined AC and DC value . . 200 max. volts 
DC component value   200 max. volts 

Heater positive with respect to cathode: 

AC component value   200 max. volts 
DC component value   0 max. volts 

EQUIPMENT DESIGN RANGES 

Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 volts 

Grid-No.3 (Focusing Electrode) Voltage . . 16.8% to 20% 
of Anode volts 

{27,500 max. volts 20,000 min. volts 

{6.9 max. volts 
5.7 min. volts 
5.5 max. volts 

MCEOLI Electronic Components 
DATA 1 



21GVP22 
Grid-No.2 and Grid-No.1 Voltages 

for Visual Extinction of Focused 

Spot   See CUTOFF DESIGN CHART 
Maximum Ratio of Grid-No.2 Voltages, Highest 

Gun to Lowest Gun in Any Tube (At grid-No.1 
spot cutoff voltage of-100 volts) 1  86 

Grid-N0.3 Current (Total)   —45 to +15 µA 
Grid-No.2 Current   —5 to +5 PA 

To Produce White of 9300°K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Red Blue Green 

Percentage of total anode current 
supply by each gun(average) . . . 34 32 34 V. 

Ratio of cathode currents: 
Min. Typ. Max. 

Red/blue   0.75 1.10 1.50 
Red/green  0.65 1.00 1.50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 
Horizontal   +0.60 in 
Vertical   +0.45 in 

Lateral distance between the blue beam and 
the converged red and green beams   +0.40 in 

Radial convergence displacement excluding 
effects of dynamic convergence (each beam). +0.50 in 

Maximum Required Correction for Registerd (In-
cluding Effect of Earth's Magnetic Field when 

Using Recommended Components) as Measured 
at the Center of the Screen 
in any Direction  0  005 in max. 

LIMITING CIRCUIT VALUES 
High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. megohms 
In order to minimize the possibility of damage to the 

tube caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 power 
supply be of the limited-energy type, in which the short-
circuit current does not exceed 20 mA. 
Low-Voltage Circuits: 

Effective grid-No.1-to-cathode-
circuit resistance (each gun) 075 max. megohm 

The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube heater 
is connected directly to the receiver chassis ground. Under 

Electronic 

Components 

DATA 2 
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21GVP22 
these conditions the circuits to the elements of all tubes, in-
cluding the color picture tube, operating from the same heater 
winding and all connections of any other circuits to the heater 
winding should each have an impedance such that their re-
spective power sources in combination will not supply a con-
tinuous short-circuit current of more than 750 mA total in the 
assumed picture tube heater ground connection. The leads 
from all other circuits must be separated from the picture 
tube leads by a minimum distance of 0.25 inch to prevent 
energy transfer to the picture tube circuits. Such current 
limitation will help prevent picture tube damage in case of 
momentary cascade arcing. 

° For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

b For curve, see Group Phosphor P22-New Rare-Earth (Red), 
Sulfide (Blue & Green) at front of this section. 
C For "instant on" applications, a maximum heater voltage of 
5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off" (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

d Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 21GVP22 is designed to be operated at 
anode voltages as high as 27.5 kilovolts (design-maxi-
mum value), shielding of the 21GVP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 

TERMINAL DIAGRAM (Bottom View) 
Pin 1- Heater 
Pin 2- Grid No.1 of Red Gun G2 G 
Pin 3- Grid No.2 of Red Gun GIG G3 
Pin 4- Cathode of Red Gun KG 
Pin 5- Cathode of Green Gun 
Pin 6- Grid No.1 of Green Gun KR 

Pin 7- Grid No.2 of Green Gun 
Pin 9- Grid No.3 62p 
Pin 11- Grid No.2 of Blue Gun 
Pin 12- Grid No.1 of Blue Gun ANODE 
Pin 13- Cathode of Blue Gun GIR 
Pin 14- Heater 

Cap- Anode 
C- External Conductive Coating 

H H 

14 AU 

mom Electronic Components 
DATA 2 



POLE PIECE .260 

LOCATION OF RADIAL-
CONVERGING POLE PIECES 

MEWED FROM SCREEN END OF GUNS 

HORIZONTAL 
OF SCREEN\ 

LOCATION OF LATERAL 
CONVERGING POLE PECES 
WITH RESPECT TO GUNS 

eorTUAsEvcw 

DIMENSIONAL OUTLINE DETAIL 

21 MAX. 
TRANSPARENT 

TAPE 

17% MIN. 
UNDISTURBED 

WIDTH 
DCLUOING PADS 

543 7 
eon 5) 

r 

she 

PLANE THROUGH 
( OF PIN N•2 
AND TUBE AXIS 

RESIN 

-MOLD-MATCH 
LINE 

Dt 

) SEAL AREA 

- SEAL LINE 

B2CL-11174R1 
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SEE DETAIL , 
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DIMENSIONAL OUTLINE (Top View) 

HORIZONTAL 
t or SCREEN 

t 

o 

PLACE T UBE 
IN TV SET SO 
THAT PANEL 
PAD WITH 

ANODE TERMINAL'''. 
CAP 

JEDEC N2J1-21 
SCREEN HEIGHT 

16 MIN 

SCREEN 
WIDTH 
19 k4 

****.'" 3 PAIRS OF 
PADS ON 
BULB 

SPACED 120. 

DIMENSIONS IN INCHES 

NOTES FOR DIMENSIONAL OUTLINE 

Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge JEDEC No. 
G-150 and with tube seated in gauge, the reference 
line is determined by the intersection of the plane 
CC' of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move 
freely. Bottom circumference of base shell will fall 
within a circle concentric with bulb axis and having 
a diameter of 311. 

Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The 
actual area of this coating will be greater than that 
of the contact area so as to provide the required 
capacitance. External conductive coating must be 
wounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft dry hatless 
cloth. 

Note 5: The maximum effective width of a funnel pad is 
5/811. 

IMELI Electronic Components 

DATA 4 
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CUTOFF DESIGN CHART 

HEATER VOLTAGE =6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE =20,000 TO 27,500 VOLTS 
GAID-NØ.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS.   

;Tn r t 

. . 
1000 

o 400 

"2- 0 -25 - 50 -75 -100 -125 -150 -175 -200 

MID - TO-CAT HODE VOLTS 

et KA 15.3L1 
92CM-12330 
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2IMP4 
PICTURE TUBE 

RECTANGULAR METAL—SHELL TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ac or dc volts 
Current  0.6 ± 10%  amp 

Faceplate, Spherical  Frosted Filterglass 
Phosphor (For Curves, see front of this Section) . P4--Sulfide Type 
Deflection Angles (Approx.): 

Diagonal   70° 
Horizontal   66° 
Vertical   50° 

Electron Gun   Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Maximum overall length   22-5/8" 
Greatest width at lip  19-23/32"-± 1/8" 
Greatest height at lip   15-5/16" ± 1/8" 
Diagonal at lip  20-3/4" ± 1/4" 
Neck length  7-1/2" ± 3/16" 
Radius of curvature of faceplate (External surface). . 33" 

Screen Dimensions (Minimum): 
Greatest width   18-1/8" 
Greatest height  13-11/16" 
Diagonal   18-1/8" 

Operating Position  • Any 
Ultor Terminal . . . . .... . . . . . . Metal-Shell Lip 
Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW  12M 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Metal-Shell Lip - 
Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

Maximum Ratings, Design-Center Vatues: 

ULTOR VOLTAGE. . . . .  16000 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1000 max. 
Negative value   500 max. 

GRID-No.2 VOLTAGE  500 max. 
GRID-No.1 VOLTAGE: 

Neoative-bias value  125 max. 
Positive-bias value  0 max. 
Positive-peak value  2 max. 

volts 

volts 
volts 
volts 

volts 
volts 
volts 

.-Inalcates a change. 

9-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW *RUT 

DATA 
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PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ve with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . .   180 max. volts 
Heater positivewithrespecttocathode  180 max. volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For X—ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

9-58 ELEORON TUBE DIVISION 
1/1,010 CO.FORATION OF AMERICA, KAMM. low MIT 

DATA 

C' 
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Color Picture Tube 
( Ultra- Rectangular Hi= Lite Matrix Screen 

4 X 3 Aspect Ratio Light Neutral Screen Appearance 
Electrical 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series Connected within 
Tube with Each of the Other Two Heaters: 

Current at 6.3 V  900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angles (Approx.): 
Diagonal   92 deg 
Horizontal   79 deg 
Vertical   61 deg 

Direct Interelectrode Capacitance (Approx.): 
Grid No.1 of any gun to all other electrodes   7.5 pF 
Grid No.3 to all other electrodes   6.5 pF 
All cathodes to all other electrodes   15 pF 

Capacitance Between Anode and External 
Conductive Coating   {2250 max. pF 1750 min. pF 

Optical 

Faceplate and Safety Panel   Filterglass 
Light transmission at center (Approx.)  66% 

Syrface of Safety Panel   Treated to minimize 
specular reflection 

Screen   Aluminized 
Matrix   Black opaque material 
Phosphor, rare-earth (red) sulfide (blue & green)   P22 

Persistence   Medium-Short 
Array   377,000 Dot trios 
Spacing between centers of adjacent 
dot trios (Approx.)   0.026 in (0.66 mm) 

Mechanical 
Minimum Screen Area (Projected)   226 sq in (1458 sq cm) 

Bulb Funnel Designation  JEDEC No.J561A06 

Bulb Panel Designation   JEDEC No.FP177-3/4 W2 

Base Designationa  Small-Button Diheptar 12-Pin 

(JEDEC No.B12-244) 

Basing Designation   JEDEC No.14BE 

Pin Position Alignment   Pin No.12 Aligns Approx. with 

Anode Bulb Contact 

LEM Electronic Components 

DATA 1 
2-72 
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Operating Position, preferred   Anode Bulb Contact on Top 

Gun Configuration   Delta 

Weight (Approx.)   35.5 lb (16.0 kg) 

Implosion Protection 

Integral Safety Panel   JEDEC No.SP177-1 /4A1 

Maximum and Minimum Ratings, Design-Maximum Values 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   27.5 max. kV 
20 min. kV 

Anode Current, Long-Term Averageb   1000 max. 1.1A 

Grid-No.3 (Focusing Electrode) Voltage   6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value ..... .. 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage lac or dc):b 

Under operating conditions  { 6.9 max. V 
5.7 min. V 

Under standby conditionsd  5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 CPr (»nil c 450 max. V 

After equipment warm-up period: 
DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Equipment Design Ranges 

Unless otherwise specified, values are for each gun end voltage 
values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-N0.3 (Focusing Electrode) Voltage  16.8% to 20% of 
Anode voltage 

MCW11 Electronic Components 
DATA 1 



21VAKP22 
Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot.... See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.1 voltage of -75 V   80 to 280 V 
At Grid No.1 voltage of -125 V   215 to 550 V 
At Grid No.1 voltage of -175 V   365 to 820 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube (At grid-No.1 spot cutoff 
voltage of -100 VI   1.86 

Heater Voltage:c 
Under operating conditions: 

When standby operation in not utilized .,   6.3 V 
When 5.0-V standby operation is utilized°   6.0 V 

Under standby conditionsd  5.0 V 

Grid-No.3 Current (Total)   +15 1.1.A 

Grid-No.2 Current   ±5 PA 

Grid-No.1 Current   +5 ¡IA 

Ilium, D Color 
To Produce White Light of   6550° K + 9300° K + 

7 rol.P.C.D. 27 M.P.C.D. 
CIE Coordinates: 
X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode current 
supplied by each gun (average): 

Red   41 30 % 
Blue  24 31 % 
Green  36 39 % 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.35 0.75 
Typical  1.70 0.96 
Maximum   2.20 1.25 

Red/green: 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum  1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.70 0.80 
Maximum   0.95 1.10 

Displacements, Measured at Center of Semen: 
Rester centering displacement: 

Horizontal   ± 0.45 in It 11.4 mm) 
Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams . . . ± 0.25 in It 6.4 mm) 

IMEM Electronic Components 
DATA 2 
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21VAKP22 
Radial convergence displacement excluding 
effects of dynamic convergence 
(each beam)  ± 0.37 In (± 0.4 mm) 

Maximum Required Correction for Registere 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction   0.006 in 10.13 mm) max. 

Typical Operation 

Heater Voltage   6.3 V 

Anode Voltage   25 kV 

Grid No.3 Voltage   Adjusted for focus 

Color Temperature   93000 K + 27 M.P.C.D. 

Raster Size   17.538 x 13.256 in 
(445.47 x 336.70 mm) 

Typical White-Light Output Measured within 5 in 
(127 mm) diameter area centered on tube face: 

At anode current of 1000 IJA   { 58 fL 
200 Nit 

Limiting Circuit Values 
High-Voltage Circuits. 

Grid-Nci.3 circuit resistance   7.5 max. MQ 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-
circuit resistance each gun)   0.75 max. MS2 

X-Radiation Characteristic 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current of 

300 µA   
35 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JE DEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 1.1..A anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above (such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1. Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers, Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions (PL90-602) as published if? the Federal Register Vol.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 µA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 

MOM Electronic Components 
DATA 2 
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8 The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 

(one-half kilogram). 

b The short-term average anode current should be limited by cir-

cuitry to 1500 microamperes. 

C For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis con-

nection in the dc biasing circuit for the heater should be be-
tween 100 kilohms and 1 megohm. The surge voltage across the 

heater must be limited to 9$ volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 
operating conditions is recommended to improve the reliability 

of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-

age of 5.5 volts (Design-Maximum velue) may be maintained on 

the color picture tube when the receiver is in the "off" (stand-
by) position. All other voltages normally applied to the tube 

must be removed during standby operation. 

e Register is defined as the relative position of the hewn trios with 

respect to the associated phosphor-dot trios. 

Notes For Dimensional Outline 

Note 1— With tube neck inserted through flared end of reference-
line and neck-funnel-contour gauge (JE DEC No.G 162) and 
with tube seated in gauge, the reference line is determined 
by the intersection of the plane C-C of the gauge with 

the glass funnel. 

Note 2— Socket fut this base should not be rigidly mounted; it 
should have flexible leads and be atlowed to move freely. 
Bottom circumference of base will fall within a 2-inch 
(51-mm) circle concentric with blub axis. 

Note 3— The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be grounded with multiple con-

tacts. 

Note 4— To clean this area, wipe only with soft, dry, lintless cloth. 

SAGITTAL HEIGHTS AT POINTS BEYOND EDGE OF MIN. SCREEN 
3.18 

1.561 1.100 , 0.630  
DIAGONAL 39.651HORIZONTAL VERTICAL 16.00 27.94 

mcni Electronic 
Components 
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DIMENSIONAL OUTLINE 

1,431 *063 DIA 
36.53*1.60 

CONTACT 
AREA OF 
EXTERNAL .250 
CONDUCTIVE 8.35 
COATING 
(NOTE 3) 

.250 
6.35 

SCREEN 

530.12 MN' 

DIAGONAL 
20.871 

1659.00 
IWO R. 1.242  R. p 

31.55 I 

10.0 
254 

18.919 ± .093  
480.50 t 2.36 - 
SAFETY PANEL 

19.067 .093  
484.30* 2.36 

BASE 
JEDEC Na. 812-244 

(NOTE 2) 
INTERNAL 

RADIAL- CONVERGING 
POLE PIECES 

2.935 
74.55 

ANODE CONTACT 
----- JEDEC No. J1-21 

TRANSPARENT 
- INSULATING 

COATING 
(NOTE 4) 

MOLD-MATCH LINE 

SCREEN WIDTH 
  7.538 

44547 

1 
I I  
I BLUE GUN —\ riaq , 1 SCREEN 

_ b126 ____ —1-t HEIGHT I  
1 13.256 

i i = 
r--- 1R I 336.70 

I  I MIN. I  

Ian ::115.'î I R. 
I te , L ..,.-._--e___. 

Inches 
Dimensions in unless otherwise noted 

mm 

IECEM Electronic Components 
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DIMENSIONAL OUTLINE 

4ter:e0 4,e% ee 
‘,/•tc '0 ''`'eie 
4, 6, 
<,44. 

14.953 ±.093 
379.81 *2.36 

MOLD-MATCH LIN 

2.281 
57.94 --"" 

3.875 ±.125 
98.42*3.18 12.335: 188 

313.31±4.78 
19.028* .375 
483.31 é 9.53 

4.q• 

4e4fr). 
gy 

3.937 à .188 

I00.00i4.78 

6.693*. 188 
170.00i4.78 

9211-M7M3 
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21VA KP22 
BOTTOM VIEW OF RASE 

BLUE GUN 

HORIZONTAL 
OF SCREEN 5. 

GREEN GUN 

REO GUN 

e 
PLANE THROUGH 

or PIN No. 2 
AND TUBE AXIS 

92cs- 213/6 
Bue Specification — JEDEC No.14BE 

Pin 1— Heater 
Pin 2— Cathode of Red Gun 
Pin 3— Grid No.1 of Red Gun 
Pin 4— Grid No.2 of Red Gun 
Pin 5— Grid No.2 of Green Gun 
Pin 6— Cathode of Green Gun 
Pin 7— Grid No.1 of Green Gun 
Pin 9— Grid No.3 
Pin 11— Cathode of Blue Gun 
Pin 12— Grid No.1 of Blue Gun 
Pin 13— Grid No.2 of Blue Gun 
Pin 14— Heater 
Cap— Anode (Grid No.4, Screen, Collector) 
C— External Conductive Coating 

LOCATION OF RADIAL-CONVERGING POLE PIECES 

VIEWED FROM SCREEN END OF GUNS 

120* 

122 R 
499 

RADIAL POLE PIECES 

INTERNAL 
MAGNETIC 
SHIELD 

t— 1IL5 
597 

.3 
7.62 

92CS -1283584 

C) 

alCEM Electronic Components 
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0.5 mR/h ISODOSE-RATE LIMIT CURVE 
(JEDEC CURVE NO.XC-4) 

40 

20 

0220 

5 
O 

25 

20 

o 200 400 600 800 

ANODE CURRENT - 

1000 1200 

SZLS-22111R1 

Figure I 

X-RADIATION LIMIT CURVE AT A CONSTANT ANODE CUR-

RENT OF 300 “A (X-RADIATION AT A CONSTANT ANODE 

VOLTAGE VARIES LINEARLY WITH ANODE CURRENT) 

(JEDEC CURVE No.XC-3) 

2 

34 24 20 28 30 20 

ANODE VOLTAGE kV 

Figure 2 

IITIZ-344511R1 

Mal Electronic Components 
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TYPICAL DRIVE CHARACTERISTICS, GRID-DRIVE SERVICE 

10 k   
',EATER VOLTAGE • 6.3 V 
ANODE-TO-CATHODE VOLTAGE • 20 TO 27.6 kV 

e GRID No 3-TO-CATHODE VOLTAGE ADJUSTED 
FOR FOCUS 

GRID No 2-10--CATHODE VOLTAGE EACH GUN) 
ADJUSTED TO PROVIDE SPOT CUTOFF. 

SI ZERO - BIAS POINT 

a 

a 

3 

VIDEO SIGNAL VOLTAGE PER GUN ••V 

[KIM Electronic Components 
DATA 5 
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CUTOFF DESIGN CHART 

HEATER VOLTAGE - 6.3 V 
ANODE-TO-CATHODE VOLTAGE • 20 TO 27.5 kV 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

• 

o 
000 

- 

eee*  
  osse  

et 

. _ 
- 200 

o -so -100 -150 -200 

GRID -No.1 -TO-CATHODE VOLTAGE - V 

Figure 3 

10CM 17*15112 

IMPORTANT: Refer to sheet Safety Precautions For Color Picture 

Tubes at front of this section. 

Electronic 
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DATA 6 



21WP4B 

Picture Tube 

( 

í 

MAGNETIC FOCUS 
NO ION-TRAP MAGNET REQUIRED 

70° MAGNETIC DEFLECTION 

ELECTRICAL 
Direct Interelectrode Capacitances 

Cathode to all other electrodes  5 pF 
Grid No.1 to all other electrodes  6 pF 

f750 pF External conductive coating to anode   max 
1500 min pF 

Neater Current at 6.3 V  600 ±30 mA 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light Transmission (Approx.)   73% 

MECHANICAL 

4 Weight (Approx.)   2 lb 
Overall Length   22.438 ± 0.375 in 
Neck Length  7.500 ± 0.188 in 
Projected Area of Screen   224 sq in 
External Conductive Coating 
Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Ptcture-Tube Dtwenstonal-Outltnes arc Bulb J165 Z sheets 
at front of this sectior, 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base . . . Small-Shell Duodecal 5-Pin (JEDEC Group 4, No. B5-57 
Basing Designation for BOTTOM VIEW   12N 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin t)-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode (Grid No.3, L 0 02 
Screen 
Collector) 

C-External 
Conductive Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, voltage values 

are positive with respect to cathode 
Anode Voltage  
Grid-No.2 Voltage  
Grid-No.I Voltage 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

ANODE 

20000 max V 
550 max V 

220 max V 
155 max V 
0 max V 
2 max V 

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

DATA 
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Neater Voltage   rnc n 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period not 
exceeding 15 seconds  450 max V 

After equipment warm-up period   200 max V 
Heater positive with respect to cathode: 
Combined AC and DC voltage   200 max V 
DC Component   100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  16000 V 
Grid-No.2 Voltage  300 V 
Grid-No.I Voltage  -28to-72 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circult Resistance 1  5 max Ma 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
LOW-VOLTAGEELECTROSTATICFOCUS 700 MAGNETICDEFLECTIOM 

NO ION-TRAP MAGNET REQUIRED 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other el ectrodes  5 pF 
Grid No.1 to all other electrodes  6 pF 
External conductive coating to anode  f2500 max pF 

12000 min pF 
Heater Current at 6.3 V   600 ± 30 mA 
Electron Gun  Type Requiring No ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light Transmission (Approx.)   73% 

MECHANICAL 

Weight (Approx.)  24 lb 
Overall Length   22.438 ± 0.375 in 
Neck Length  7.500 ± 0.188 in 
Projected Area of Screen   224 sq in 
External Conductive Coating 

TYPO   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-OutlinesandBulb J165 Z sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base . . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. B6-63 
Basing Designation for BOTTOM VIEW   121 

Pin 1-Heater 04 
Pin 2-Grid No.1 ANODE 
Pin 6-Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 
Cap-Anode (Grid No.3, G2 

Grid No.5, 
Screen, 
Collector) 

C-External Conductive 
Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  20000 max V 
Grid-No.4 (Focusing) Voltage 

Positive value   1100 max V 
Negative value   550 max V 

M) RADIO CORPORATION OF AMERICA 
le> Electronic Components and Devices Harrison, N. J. 
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Grid-No.2 Voltage  550 max V 
Grid-No.I Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Neater Voltage   f6.9 max V 
15.7 min Y 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  460 max V 

i After equipment warm-up period   200 max V 
Heater positive with respect to cathode:  

Combined AC and DC voltage   200 max V 
DC Component   100 max Y 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 
Unless otherwise specified, voltage values 

are positive with respect to cathode 

Anode Voltage  16000 V 
Grid-No.4 Voltage -64 to 352 V 
Grid-No.2 Voltage  300 V 
Grid-Vo.I Voltage -28 to -72 V 

For v,sual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No,1-Circult Resistance   1.6 max MO 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATNODE-RAY TUBES 

at front of this section 

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



21YP4B 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 700 MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . . 
Grid No.1 to all other electrodes . . . 
External conductive coating to anode. . {750 max. pf 

500 min. pf 
Heater Current at 6.3 volts   600 ± 60 ma 
Electron Gun  Type Requiring 

No Ion-Trap Magnet 

5 Pf 
6 Pf 

Optical: 

Phosphor or Curves. see front of thle Section) . P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission (APProx  )  75% 

Mechanical: 

Weight (Approx  )  24 lbs 
Overall Length  23-1/32" ± 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and BulbJnoB/Dsheets 
at front of this section 

Cap   Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. 

B6-63) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1-Heater G4 
Pin 2-Grid No.1 ANODE 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sOecified, voltage val— 
ues are positive with respect to cathode 

ANODE VOLTAGE   20000 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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21YP4B 

GRID-elo.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  16.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

Anode Voltage   16000 volts 
Grid-No.4 Voltage   -64 to+350 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

( ) 
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21ZP4C 

Picture Tube 
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . 
Grid No.1 to all other electrodes . . 

External conductive coating to anode. 

Heater Current at 6.3 volts   
Electron Gun  

5 Pf 
6 pf 

f750 max. pf 
1500 min. pf 
600 ± 60 ma 
Type Requiring 

No Ion-Trap Magnet 

Optical: 

Phosphor (For curves. 355 Front of this section). P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  75% 

Mechanical: 
Weight (Approx  )  24 lbs 
Overall Length  23-1/32" ± 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 

TYPe  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimenstonal-OutlinesandBulbJt7o BID sheets 
at front of this section 

Cap   Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Shell Duodecal 5-Pin (JEDEC Group 4, No. 

B5-57) 
Basing Designation for BOTTOM VIEW  12N 

ANODE Pin 1—Neater Cap—Anode 
Pin 2-Grid No.1 (Grid No.3, 
Pin 10-Grid No.2 Screen, 
Pin 11 -Cathode Collector) 
Pin 12-Heater C -External 

02 Conductive 
Coating 

Maximum and Minimum Ratings, Destgn-Maxtuton Values: 
Unless otherwise specified, voltage val— 
ues are Positive with respect to cathode 

ANODE VOLTAGE 
GRID-No.2 VOLTAGE 

20000 max. 
550 max. 

volts 
volts 

RADIO CORPORATION OF AMERICA 
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21ZP4C 

GRID-No.1 VOLTAGE: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise sPecified, voltage val— 
ues are positive with resPect to cathode 

Anode Voltage   16000 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster -28 to-72 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TOES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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2IZP4-A, 2IZP4-B 
PICTURE TUBES 

MAGNETIC FOCUS 

RECTANGULAR GLASS TYPES 

MAGNETIC DEFLECTION 

O 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ac or dc volts 
Current  0.6 ± 10%  amp 

Capacitance between External Conduc-
tive Coating and Ultor  {750 max. e 

500 min. m Wf 
Faceplate, Spherical  Filterglass 
Phosphor (For Curves, 

see front of this 
Section). . . . . . 

Ty/ce al2Pe -A 
P4—Sulfide Type 

Deflection Angles (Approx.): 
Diagonal   70° 
Horizontal   65° 
Vertical   50° 

Electron Gun   Ion-Trap Type Requiring 
External Single-Field Magnet 

TyOe al2P4 -B 
P4—Sulfide Type 

Aluminized 

Tube Dimensions: 
Overall length   23-1/32" ± 3/8" 
Greatest width   20-1/4" ± 1/8" 
Greatest height  15-9/16" ± 1/8" 
Diagonal   21-7/32" ± 1/8" 
Neck length  7-1/2" ± 3/16" 
Radius of curvature of faceplate (External surface). . 40" 

Screen Dimensions (Minimum): 
Greatest width   19-1/16" 
Greatest height  14-3/16" 
Diagonal   20" 
Projected area   248sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.85-57) 

Basing Designation for BOTTOM VIEW  12N 

Pin 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 

Cap- Ultor 
(Grid No.3, 
Collector) 

C- External 
Conductive 
Coating 

18000 max. volts 
RID-No.2 VOLTAGE  500 max. volts 

r-inaicates a change. 

er. 1 

-s-
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2IZP4-A, 21ZP4-B 

PICTURE TUBES 

GRID-No.1 VOLTAGE: 
Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max; volts 

After equipment warm-up period . .   180 max. volts 
Heater posit Ivewith respect tocathode  180 max. volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For I-ray shielding considerations, see sheet 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

—.Indicates a change. 
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22JP22  

Color Picture Tube 
"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 

UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT !i-Lue SCREEN 
(Utilizing a New Improved Rare-Earth Red-Emitting Phosphor) 

INTEGRAL FILTERGLASS PROTECTIVE WINDOW 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

ELECTRICAL 

Electron Guns, Three Red, Blue, Green 
Axes tilted toward tube axis 

' Neater, of Each Gun 
Series connected within tube with 
each of the other two heaters 

Current at 6.3 volts'   900 mA 
Focusing Method   Electrostatic 
Focus Lens  Bipotential 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx. 

Diagonal  90° 
Horizontal  79° 
Vertical   63° 

Direct Interelectrode Capacitances (Approx.) 
Grid No.1 of any gun to all other electrodes. 6 pf 
Grid No.3 to all other electrodes   6.5 PF 
All cathodes to all other electrodes  15 PF ! 

External conductive coating to anode f2500 max pF 
12000 min pF 

OPTICAL 

Faceplate and Protective Window   Filterglass 
Light transmission at center (Approx  )  41% 

Surface of Protective Window  Treated to minimize 
specular reflection 

Screen, on Inner Surface of Faceplate 
Type  Aluminized, Tricolor,Phosphor-Dot 
Phosphor (Three separate 
phosphors, collectively)b . . .P22--New Rare-Earth (Red), 

Sulfide (Blue & Green) Type 
Fluorescence and phosphorescence of 
separate phosphors, respectively  Red, Blue, Green 

Persistence of group phosphorescence Medium Short 
Dot arrangement   Each triangular group consists of 

a red, green, and blue dot 
Spacing between centers of 
adjacent dot trios (Approx.) 0025 in (0.64 mm) 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Anode Voltage 

Typical Anode Current, Long-Term Average. . . 
Grid-No.3 (Focusing Electrode) Voltage  
Peak Grid-No.2 Voltage, 
Including Video Signal Voltage   

GIN 

KR 

H H 

14BE 

22JP22 

MECHANICAL 

Tube Dimensions 
Overall length 19  204 ± .375 in (487.8 ± 9.5 ma) 
Neck length 6  693 ± .188 in 170.0 ± 4.8 mm) 
Diagonal 21  721 ± .093 in 551.7 ± 2.4 mm) 
Greatest width 18  976 + .093 in 482.0 + 2.4 mm) 
Greatest height 15  236 ± .093 in 387.0 ± 2.4 mm) 

Minimum Screen Dimensions (Projected) 
Diagonal  20.233 in 513.9 mml 
Greatest width  17.446 in 443.1 mm 
Greatest height   13.640 in 346.5 mm 
Area 227 sq. in (1465 sq. cm 

Bulb Funnel Designation   JEDEC No.JI73-1/2 Ala 
Bulb Panel Designation  JEDEC No.FPI73-3/4 B2 
Protective Window Designation  JEDEC No.FPI72-1/2 
Bulb Contact Designation  Recessed Small Cavity Cap 

(JEDEC No.JI-21) 
Pin Position Alignment Pin No.12 Aligns Approx. 

with Anode Bulb Contact 
Operating Position  Anode Bulb Contact on Top 
Weight (Approx  ) 32  5 lb (14.8 kg) 
Base  Small-Button Diheptar I2-pin (JEDEC No.(112-244) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Cathode of Red Gun 
Pin 3-Grid No.1 of Red Gun 
Pin 4-Grid No.2 of Red Gun 
Pin 5-Grid No.2 of Green Gun 
Pin 6-Cathode of Green Gun 
Pin 7-Grid No.1 of Green Gun 
Pin 9-Grid No.3 O2 
Pin 11-Cathode of Blue Gun 
Pin 12-Grid No.1 of Blue Gun 
Pin 13-Grid No.2 of Blue Gun 
Pin 14-Heater 

Cap-Anode (Grid No.4, 
Grid No.5, Screen, 
Collector) 

C -External Conductive 
Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
each gun and 
to cathode 

Unless otherwise specified, values are for 
voltage values are positive with respect 

 f27,500 max V 
120,000 min V 
. 1000 max mA 

Aoce max V 

Gle 

'ANODE 

G2B 

1000 max V 

DATA I RADIO CORPORATION OF AMERICA 
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Red/green 
\ Blue/greer 

22JP22 

Grid-No.1 Voltage 
Negative bias value   400 max V 
Negative operating cutoff value   200 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

Heater Voltage (AC or DC) 
Under operating conditionsa   {6.9 max V 

5.7 min V 
Under standby conditionsa 5  5 max V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max V 

After equipment warm-up period: 
Combined AC and DC value  200 max V 
DC component value  200 max V 

Heater positive with respect to cathode: 
AC component value  200 max V 
DC component value  0 max V 

EQUIPMENT DESIGN RANGES 

Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 (Focusing Electrode) Voltage 16.8% to 20% 
of anode volts 

Grid-No.2 and Grid-No.I Voltages See accompanying 
For visual extinction of Cutoff Design Chart 
focused spot 

Maximum Ratio of Grid-No.2 Voltages 1  86 
Highest gun to lowest gun in any 
tube (At grid-No.1 spot cutoff 
voltage of -100 voltsl 

Grid-No.3 Current (Total)   -45 to +15 4 
Grid-No.2 Current   -5 to +5 µA 
To Produce White 9300°K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311) 
Percentage of total anode 
current supplied by each Red Blue Green 
gun (Average)   34 32 34 % 
Ratio of cathode currents: Min Typ Max 

Red/blue 0  75 1.10 1.50 
0  65 1.00 1.50 
0  60 0.91 1.30 

Displacements, Measured at Center of Screen 
Raster centering displacement: 

Horizontal  ±0.47 in (±11.9 me) 
Vertical ±0  45 in (±I 1.4 mm) 

Lateral distance between the blue beam 
and the converged red and green beams. ±0.25 in (±6.4 me) 
Radial convergence displacement 
excluding effects of dynamic 
convergence (Each beam)  ±0.37 in (±9.4 me) 

() RADIO CORPORATION OF AMERICA 
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22JP22 

Maximum Required Correction for 
Registerc (Including Effect of 
Earth's Magnet Field when 
Using Recommended Components) 
Measured at the center of the 
screen in any direction 0  005 in (0.13 mm) max 

EXAMPLES OF USE OF DESIGN RANGES 

Unless otherwise specified, voltage values are for 
each gun and are positive with respect to cathode 

Anode Voltage   25,000 V 
Grid-No.3 (Focusing Electrode) Voltage. . .   4200 to 5000 V 

Grid-No.2 Voltage when circuit 
design utilizes grid-No.I voltage 
of -150 volts for visual extinction 
of focused spot  285 to 685 V 

Grid-No.I Voltage for visual 
extinction of focused spot when 
circuit design utilizes grid-No.2 

voltage of 400 volts   -95 to -190 V 
Neater Voltage 

Under operating conditions'   6.3 
Under standby conditions  5.0 

LIMITING CIRCUIT VALUES 

High-Voltage Circuits 

Grid-No.3 circuit resistance  

In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended that the 
high-voltage power supply and the grid-No.3 power supply be 
of the limited-energy type, in which the short-circuit current 

does not exceed 20 mA. 

Low-Voltage Circuits 

Effective grid-No. 1-to-cathode-
circuit resistance (Each gun) 0  75 max e 

The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube heater 
is connected directly to the receiver chassis ground. Under 
these conditions the circuits to the elements of all tubes, 
including the color picture tube, operating from the same 
heater winding and all connections of any other circuits to 
the heater winding should each have an impedance such that 
their respective power sources in combination will not supply 
a continuous short circuit current of more than 750 mA total 
in the assumed picture tube heater ground connection. The 
leads from all other circuits must be separated from the pic-
ture tube leads by a minimum distance of 0.25 inch (6.4 mm) 
to prevent energy transfer to the picture tube circuits. Such 
current limitation will help prevent picture tube damage in 

case of momentary cascade arcing. 

7.5 max ma 

DATA 2 RADIO CORPORATION OF AMERICA 
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22JP22 

a For maximum cathode life, it is recommended that the heeter supply be 
regulated at 6.3 volts. The series impedance to any ch • connection 
in the l C biasing circuit for the heater should be between 100,000 ohm. 
and 1 megohm. 
Feir r;g7, ,sreoGount p iIiresphois y22--Ileu Rare-Earth (Red), Sulfide Clue 

C For 'instant on' applications. a maximum heater voltage of 5.5 volts 
(design-maximum value) may be maintained on the color picture tube when 
the receiver is in the 'off' (etandby) position. All other voltages 
normally applied to the tube must be removed during standby operation. 

d Register is defined as the relative position of the beam trio, with 
eimpect to the associated phosphor-dot trios. 

GENERAL CONSIDERATIONS 
X-Radiation Warning. Because the 22JP22 is designed tie 

be operated at anode voltages as high as 27.5 kilovolts (de-
sign-maximum value), shielding of the 22JP22 for X-radiation 
may be needed to protect against possible injury from pro-
longed exposure at close range. 

Orientation. The 22JP22 must be operated with tube axis 
in a horizontal position and with the blue gun uppermost (i.e., 
the anode contact button on top). 

The Deflecting Yoke and tube axes must coincide and the 
yoke must be free to move along the neck for • distance of 
approximately 0.5 inch (13 mm) from its most forward position 
for adjustment purposes. The yoke mount should also provide 
for a small amount of rotational adjustment. 

Contact to the external conductive coating shouldbe made 
by multiple fingers to prevent possible damage to the tub* 
from localized overheating due to poor contact. 

Misregister Compensation. Proper operation of the 22JP22 
requires compensation for the effects of extraneous magnetic 
fields, the earth's magnetic field, and other causes which 
may produce misregister. Compensation for these effects may 
be accomplished by the use of a purifying magnet. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE JEDEC No4142 

I 1.750 (44.45) 

3.500 
(88 90) 

11 

L_ 
REFERENCE 

UNE 

6.250(158.75)01A.  
5.918 (150.32)01A. 

2.226 r(56.54) 
ij;-26.5066) 1A 

i.492 
(37.90) 

DIMENSIONS IN INCHES 
(••) 

Reference Line is determined by plane C-C' when gauge is seated. 

1.869 p47.47) 

.250 
"4—(6.35) • 

1•150 
(29.21)R' 

5.400 
(137.16) 

.520 
(13.21) 

.762 
(19.36) 

Ci 
1.010 

(25.65) 

2.673 
(67 89) 5.052 ' 

(128.32) k . 

92LM-I956 
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22JP22 

DIMENSIONAL OUTLINE 

L4383.063mA4 
(36.5±1.6) ' 

.250 

TACT 2 
A OF .(6.4) 

dit. IS 

5.50 

(NOTE H3) 

ch45 aert. 

aeAx 

BASE 
JEDEC No. B12-244 

(NOTE 2) 

'il95.114 1 INTERNAL 
4%. 

RADIAL-CONVERG1NG 

reï!j, -tme2keEs 
JEDEC No. JI -21 
TRANSPARENT 
INSULATING 
COATING 
NOTE 41 

son 
7o.)14-
4.38 
(111.) R-

18.728±.093(475.7±2.4) j 
PROTECTIVE WINDOW '1 

189762.093(482.0.124) 
MOLD- MATCH LINE 

17.446(443.1)1BH. 
SCREEN WIDTH 

522 I 
0326)1 (48)ft 

1.9 

BLUE OUN...1 

•e9d,4,4 
Netzt 

01%.ei 

14914F.Reteka4) 46612188 
WINDOW [T1.(3424.8) 

WINENSIONS IN INCHES (mm) ezu-nomm 

Moto I: With tube neck inserted through flared end of 
reference-line and neck-funnel-contour gauge and with tube 
seated in gauge, the reference line is determined by the 
interaectionon the plane C-C' of the gauge with the glees 
funnel. 

Note 2: Socket for this base should not be rigidly mounted: 
it sheuldhave flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within • 2- inch 
(51-mm) circle concentric with bulb axis. 

Mote 3: The drawing shows the aize and location of the 
contact area of the external conductive coating. The actual 
area of this coating will be greater than that of the con-
tact area an as to provide the required capacitance. Ex-
ternal conductive coating must be grounded with multiple 
contacts. 

11640 
(346.elle 
SCREEN 
HEIGHT MR 

(l4'&)'  
_i z/4 

152363.0931387.0.2A) .- , 2T 52(70 .0 (508.) 

—20.0 a 

MOLD-MATCH LINE ; L83391.063,_§.695t 
4J72±25806.013.2)  

-1 12.511±188(317.8±4.8)..-
F..- M2040375 (4E178±9.5) 

Note 3: To clean this area, wipe only with soft, dry, 
lintless cloth. 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

for type 22JP22 is the same as that shown for type 25XP22 
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22JP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE t 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE • 25000 VOLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9302° 6+27 M.C.P.D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 9300° 6+27 M.P.C.D. WHITE: 

RED GUN : 34% 
BLUE GUN : 12% 
GREEN GUN : 34% 

RASTER SIZE: 17.446* X 13.640" 1443.1 eve X 3463 nod 
• MEASURED WITHIN 4" — DIAMETER AREA CENTERED ON TUBE FACE. 
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22JP22 

Cutoff Design Chart 

HEATER VOLTAGE .6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE 20,000 TO 251043VCLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTEDFORFCeUS. 
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22JP22 

Typical Drive Characteristics 
Cathode-Drive Service 

HEATER VOLTAGE • 6.3 VOLTS 
ANODE-TO-GRID -No.) VOLTAGE r 20000 TO 27500 VOLTS 
GRID -No 3 - TO-GRID-No.1 VOLTAGE ADJUSTED FOR FOCUS. 
GRID -No. 2 -TO -GRID- No. I VOL TAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED CATHODE-
TO-GRID-No. I (EACH GUN) VOLTAGE Ekcil 

• • ZERO -BIAS POINT 
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22JP22 

Typical Drive Characteristics 
Grid Drive Service 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE = 20000 TO 27500 VOLTS 
GRID-No. 3-TO -CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
GRID-No. 2-TO-CATHODE VOLTAGE EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED GRID-No.1-
TO -CATHODE EACH GUN) VOLTAGE (Ecik 

• = ZERO-BIAS POINT 

A
N
O
D
E
 
M
I
C
R
O
A
M
P
E
R
E
S
 
P
E
R
 
G
U
N
 

a
 

g 
ai 

o
 

•
 

C
D
 
8
 

0
 

N
 

•
 

•
 

•
 

 
9
 

N
 

e
 
. 

. 
, 

. 
. 
.
 

0 
0 
r‘J 
t 

0 
«, 
7 

o 
0 
s 

o 

i
M
o
r
 

10 2 4 6 100 

VIDEO SIGNAL VOLTS FROM SPOT CUTOFF PER GUN 

92CM- ,2807 

DA' A ' 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. I. 



22KP22 

Color Picture Tube 
"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 

UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 
ALUMINIZED TRICOLOR PHOSPHOR-DOT "Hi -Lite" SCREEN 

(Utilizing an Improved Rare-Earth Red-Emitting Phosphor) 
MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

The 22KP22 is the sane as the 22JP22 except for the following 
items: 

OPTICAL 

Faceplate   Filterglass 
Light transmission (Approx  )  89% 
Faceplate does not have an integral protective window° 

MECHANICAL 
Tube Dimensions 

Overall length 19  012 t .375 in (1182.9±9.5m) 
Weight (Approx  )  28 lb (12.7 kg) 

It is recommended that the cabinet be provided with • shatterproof, elm 
cover over the face of the 22KP22 to protect it from being struck acci-
dentally and to protect against poasible damage resetting from tube in-
plosion under some abnormal condition. This safety cover can oleo provide 
It-rediation protection when required. 

DIMENSIONAL OUTLINE 

Di aaaa i a ng shown are only those which are different 
from the corresponding dinensions for the 22JP22 

INCHES 
DIMENSIONS IN (mm) 

921-11-1211111.1 
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22KP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE r 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE 25000 VOLTS 
GRID-No. 3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE S3000 K + 27 M.P.C.D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 5300° I( +27 WHITE: 

RED GUN : 34% 
BLUE GUN : 32% 
GREEN GUN : 34% 

RASTER SIZE: 17.446' X 13.640" (443.1 eon X 346.5 mold 
'MEASURED WITHIN 4' — DIAMETER AREA CENTERED ON TUBE FACE 
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22UP22 
Color Picture Tube 

( 

Perma-Chrome Banded-Type Implosion Protection 
90° Rectangular HI-LITE Screen 
New Rare-Earth (Red) Phosphor Unity Current Ratios 

ELECTRICAL 
Electron Guns, Three with Axes 

Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series 
Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 V°  900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 
Deflection Angles (Approx.): 
Diagonal   90 deg. 
Horizontal   79 deg. 
Vertical   63 deg. 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 of any gun 

to all other electrodes   6 PF 

Grid No.3 to all other electrodes. 6.5 PF 

All cathodes to all other electrodes 15 PF 

External conductive coating .{ 2500 max. pF 
to anode (Approx.)   2000 min. pF 

OPTICAL 
Faceplate   Filterglass 

Light transmission at center (Approx.)   42% 

Surface   Polished 

Screen, on Inner Surface of Faceplate: 

Type   Aluminized, Tricolor, Phosphor-Dot 

Phosphor (three separate 
phosphors, collectively)". . . P22—New Rare-Earth (Red), 

Sulfide (Blue & Green) Type 

Fluorescence and phosphorescence 
of separate phosphors, 
respectively   Red, Blue, Green 

Persistence of group phosphorescence   . . . Medium Short 

Dot Arrangement   Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of adjacent 
dot trios (Approx.)   0.025 in (0.64 mm) 

Electronic 
Components 

DATA 1 
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22UP22 
MECHANICAL 

Minimum Screen Area (Projected): 227 sq. in (1465 sq. cm) 
Bulb Funnel Designation   JEDEC No.J173-1/2 AlA 
Bulb Panel Designation   JEDEC No.FP173-3/4 
Base   Small-Button Diheptar 12-pin 
Pin Position Alignment   Pin No.12 Aligns Approx. 

with Anode Bulb Contact 
Operating Position   Anode Bulb Contact on Top 

Weight (Approx.)   29 lb (13.3 kg) 

MAXIMUM AND MINIMUM RATINGS, Design- Maximum Values 

Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

Anode Voltage   {27,500 max. 
20,000 min. 

Total Anode Current, 
Long-Term Average   1000 max. µA 

Grid-No.3 (Focusing Electrode) 
Voltage   6000 max. V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage 1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage (ac or dc): 

Under operating conditions°  ,{6.9 max. V 
5.7 min. V 

Under standby conditions°   5.5 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with respect tocathode: 
During equipment warm-up period 

not exceeding 15 seconds . . 450 max. V 

After equipment warm-up period: 

Combined AC and DC value 200 max. V 
DC component value   200 max. V 

Heater positive with respect to 
cathode: 

AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 (Focusing Electrode) Voltage  16.8% to 20% 
of Anode Voltage' 

V 
v 

o 

E) 

LUEDU Electronic Components 
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22UP22 

o 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused 
Spot   See CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube (At grid-No.1 spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage: 

Under operating conditions°   6.3 V 
Under standby conditionsc   5.0 V 

Grid-No.3 Current (Total)   -45 to +15 µA 

Grid-No.2 Current   -5 to +5 µA 

To Produce White 9300° K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Percentage of total anode 
current supplied by 
each gun (average)   34 32 34 

Ratio of cathode currents: Min. Typ. 
Red/blue   0.75 1.10 
Red/green  0.65 1.00 
Blue/green   0.60 0.91 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 

Red Blue Green 

Max. 
1.50 
1.50 
1.30 

Horizontal   ± 0.47 in (± 11.9 mm) 

Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the 
blue beam and the converged 
red and green beams   ± 0.25 in (± 6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)   ± 0.37 in (± 9.4 mm) 

Maximum Required Correction for 
Registerd (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the center of the 
Screen in any Direction 

LIMITING CIRCUIT VALUES: 

High-Voltage Circuits: 

Grid-No.3 circuit resistance 

0   005 in (0.13 aunt max. 

In order to minimize the possibility of 
caused by a momentary internal arc, 
that the high-voltage power supply and 
supply be of the limited-energy type, 
circuit current does not exceed 20 mA. 

7.5 max. MQ 

damage to the tube 
it is recommended 
the grid-No.3 power 
in which the short-

Electronic 

Components 
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22UP22 

Low-Voltage Circuits: 

Effective grid-No.1-to-cathode-
circuit resistance (each gun) 0  75 max. PE2 

The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater is connected directly to the receiver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other cir-
cuits to the heater winding should each have an impedance 
such that their respective power sources in combination 
will not supply a continuous short circuit current of more 
than 750 mA total in the assumed picture tube heater 
ground connection. The leads from all other circuits must 
be separated from the picture tube leads by a minimum 
distance of 0.25 inch (6.4 mm) to prevent energy transfer 
to the picture tube circuits. Such current limitation will 
help prevent picture tube damage in case of momentary 
cascade arcing. 
For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

b For curve, seeGroup Phosphor- P22-New Rare Earth (Red), 

Sulfide (Blue & Green) at front of this section. 
C For"instant on" applications, a maximum heater voltage of 
5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off" (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

Register is defined as the relative position of the be 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 
Because the 22UP22 is designed to be operated at 

anode voltages as high as 27.5 kilovolts (design-maxi-
mum value), shielding of the 22UP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 
BASE SPECIFICATION —JEDEC No.14BE 
Pin 1: Heater Pin 11: Cathode of Blue Gun 
Pin 2: Cathode of Red Gun Pin 12: Grid No.1 of Blue Gun 
Pin 3: Grid No.1 of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 4: Grid No.2 of Red Gun Pin 14: Heater 
Pin 5: Grid No.2 of Green Gun Cap: Anode (Grid No.4, 
Pin 6: Cathode of Green Gun Screen, Collector) 
Pin 7: Grid No.1 of Green Gun C: External Conductive 
Pin 9: Grid No.3 Coating 

) 

K_ 

, 
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22UP22 
BOTTOM VIEW OF BASE 

BLUE GUN 

) 

o 

HORIZONTAL 
(OF SCREEN 

GREEN GUN 

5. 

PL ANE THROUGH 
(OF PIN No. 2 
AND TUBE AXIS 

RED GUN 93CS-12816 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

120° 

RADIAL POLE PIECES 

INTERNAL MAGNETIC 
SHIELD 

Ti37 

92CS-12835143 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: With tube neck inserted through flared end of refer-

ence-line and neck-fwinel-contour gauge JEDEC 
No.G162 and with tube seated in gauge, the reference 
line is determined by the intersection of the plane 
C-C' of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move 
freely. Bottom circumference of base will fall within 
a 2-inch (51-mm) circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The 
actual area of this coating will be greater than that 
of the contact area so as to provide the required 
capacitance. External conductive coating must be 
grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, listless 
cloth. 

111,CM Electronic Components 
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22UP22 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
( NOTE 3 

4 AN 

SCREEN 
HEIGHT 
13.640 
3 46.46MIN 

.250 
6.35 

ç. 

.250 
6.35 

«igge 

18.256 MIN. 
463.70 

RDA-BAND OPENING 

  19. net.o93  
485.60 ±. 2.36 

0.D. OF TENSION BAND 

DIMENSIONAL 

INTERNAL 
RADIAL-CONVERGING 

POLE PIECES 

MAX. 51 

3--° MAX. 
51 

Dimensions in Inches/mm 

SCREEN WIDTH 
17.446 
443.13 — 

J_ICEM Electronic Components 

CAVITY CAP 
EDEC No. JI- 21 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 4) 

.078 
w er MAX. 

(270 

15.5273 .100 
394.39:1'2.54 
0.0. OF 
TENSION 
BAND AND 
CRAP SEAL 

SCREEN DIAGONAL 
20.233 
513.92 M 

N. 

CLEARANCE AREA FOR 
TENSION BAND CLIP 

DATA 3 
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22UP22 
OUTLINE 

POINT OF 
TANGENCY 

K. .3. 

4•93,9 4 

3 0 
6:,.. 

1: /0.0 '6, 
4,44 o 

444,o 

14.420 
366.27 MIN. 

RIM - BAND 
OPENING 

2.350 .1.125 
59.69±3.18 

3.122 
79.3 

3.9801.125   
101.09.4,3.18 

92LL- 2288171 

me, 

4.661 LIU 
118.39± 4.78 

&.?.2 
15.88 

8.339 ± .063 _ 6.6931.188  
211.8 ± 1.60 I70.00± 4.78 

I2.319±.188  
312.90± 4.79 
  19.012 1.375   

4 82.90± 9.53 

</ee 

44;4. 
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22UP22 

HEATER VOLTAGE 6.3 V 
ANODE-TO-CATHODE VOLTAGE .20,000 TO 27,500 V 
GRID-No.3 -TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

mum Electronic Components 

DATA 4 



22WP22 
Color Picture Tube 

I ) 

Perma-Chrome Banded-Type Implosion Protection 
90° Rectangular HI-LIT E Screen 
New Rare-Earth (Red) Phosphor Unity Current Ratios 

This data sheet is to be used in 
conjunction with data for RCA-22UP22. 

For general data, maximum and minimum ratings, 
equipment design ranges, limiting circuit values, x-
radiation warning, and base specification of the 
22WP22, refer to the 22UP22 except as noted below. 

MECHANICAL 

Tube Dimensions (excluding mounting lugs): 

Diagonal   21.971 ± .093 in (558.06 ± 2.36 mm) 

Greatest 
Width   19.118 ± .093 in (485.60 ± 2.36 mm) 

Greatest Height (including tension-
band clip)   15.527 ± .100 in (394.39 ± 2.54 mm) 

Weight (Approx.) 29 lb (13.3 kg) 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different 
from the corresponding dimensions for the 22UP22. 
Top View .060 Mounting Lug Detail 

26.92 
.560 
14.22 

19.118 1.093 

485.6012.36 
0. D. OF TENSION BAND 

Cle,C2DEI Electronic 
Components 

.625 .880 

1.250 
31.75 

L_ .560 
14.22 DIA. (NOTE 2) 

.ern 
11.021 

—t 

— 17500 ± .062 
12.7011.57 

DATA 
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22WP22 
DIMENSIONAL OUTLINE (Cont'd) 

Front View 

Front Side View 

19.33Z mAx 
491 03 

17.810 
452.37 

7.665 
194.69 

5.527± 100  
394.393 2.54 

O. D. OF TENSION 
BAND AND CRIMP 

SEAL 

CLEARANCE AREA 
FOR TENSION BAND CLIP 

21.971 à .09,3 
558.06, 2.36 0.13.0F TENSION BAND 

BiLL- 239663 

Inches 
Dimensions in mm unless otherwise noted 

Note 1: "Z" is located on the outside surface of the face-
plate, on the screen diagonal at a point .125" beyond the 
minimum screen. This point is used as a reference for the 
mounting lugs. 

Note 2: The tolerance of the mounting lug holes will accom-
modate mounting screws up to 0.375 in (9.5 mm) in diameter 
when positioned on the true hole centers. 

o 

ç,) 
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23AHP4 

Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 3 30 ma 
Heater Warm-Up Time (Average)   11 seconds 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal  92° , 
Horizontal  80° 
Vertical   65° 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 mef 
Cathode to all other electrodes . . . . 5 izitf 

External conductive coating to ultor. • {20gg rfln;U: mod pef 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission at center (Approx  )  78% 

Phosphor (For Curves, see front of thls Section). .P4—Sulfide Type 1 
Aluminized I 

Fluorescence  White 
Phosphorescence   White 

Persistence  Médium Short 

Mechanical: 

Tube Dimensions: 
Overall length  18" ± 3/8" 
Greatest width  20-1/2" +1/16" -1/8" 
Greatest height   16-1/2"3 1/8" 
Diagonal  23-25/64" +3/32"- 1/8" 
Neck length   5-1/2" ± 3/16" 
Curvature of faceplate (Radii): 

Center  50" 
Edge  

Screen Dimensions (Minimum): 
Greatest width  19-1/4" 
Greatest height   15-1/8" 
Diagonal  22-5/16" 
Projected area  282 sq. in. 

Weight (Approx  )  25 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J187C1 

RE11 Tub Division1000R Harrison, PORATION OF AM  N AMERICA DATA 1 
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23AHP4 

Base Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, B6-203) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10-Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

OR1D-DRIVEA SERVICE 

Unless otherwise sPecified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE  f22000 max. volts 
111000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   1550 max. volts 
200 min. volts 

GRID-No.1 VOLTAGE: 
Negative-peak value   220 max. volts 
Negative-bias value   154 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

HEATER VOLTAGE  16.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage (Ec,h) of 18000 volts 
and grid-No.2 voltage (Ece) of 400 volts 

Grid-No.4 Voltage for focus *  0 to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster*   -36 to -94 volts 
Field Strength of Adjustable 
Centering Magnet ,   0 to 11 gausses 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms ( ) 

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



23AHP4 

CATHODE-DRIVES SERVICE 

( — Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE {22000 max. volts 
11000 min. volts 1 

GRID-No.4-TO-GRID-No.1 (FOCUSING)VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  {(1max. volts 
7,350 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  550 max. volts 
CATHODE-TO-ORID-No.1 VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

HEATER VOLTAGE  16.9 max. volts 
  t5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 
voltage (Eco l) of a000 volts 

and grid-No.a-to-grid-No.i 
voltage (Ece l) of 400 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus   0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
for visual extinction of 
focused raster'   36 to 78 volts 

Field Strength of Adjustable 
Centering Magnet'   0 to 11 gausses 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

A Grid drive lathe operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

e The grid-No.4 (or grid-No.4-to-grid-NO.1) voltage required for optimum 
focus of any individual tube will have a value anywhere between 0 and 
400 volts. is independent of gltor current and will remain essentially 
constant for values of ultor (or ultor-to-grid-No.1) voltage or vid-
eo.? (or grid-no.2-to-gria-uo.1) voltage within design-maxlmum retinae 
shown for these items. 

See Raster-Cutoff-Range Chart for Grid-Drive Service. 

V Distance from Reference dine for suitable PM centering magnetshould 
not exceed 2-1/4 .. The specified centering magnet compensates only 
for theeffect which mechanical tube tolerances may have on the location 
of the undeflected focused spot with respect to the center of the tube 

RelecAtrDonI OTubeCDOivRisiPonORAT ION OF  ANIESomerviZINCAJ DATA 2 
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face. Maximum field strength of adjustable centering magnet equals: 

Ece or Ecgi (volts) 

16000 (volts) X 10 ileneel 

The equipment manufacturer must determine and supply additional com-
pensation for the effects of the earths magnetic field and extraneous 
fields due to choice of circuitry and components. The additional 
compensation should preferably be applied es part of the magnetic field 
of the deflecting yoke. 

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 Sasteg-Cutoff-Sange Chart fog Cathoda -Drive Service. 

OPERATING CONSIDERATIONS 

I-Ray Varetng. When operated at ultor voltages up to 16 
kilovolts, this picture tube does not produce any harmful 

X-ray radiation. However, because the rating of this type 1 

permits operation at voltages as high as 22 kilovolts (Design-

maximum value), shielding of this picture tube for X-ray 
.radiation may be needed to protect against possible injury 
from prolonged exposure at close range wheneVer the operating 
conditions involve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following con-

ventional picture tube practice, it is recommended that the 
cabinet be provided with a shatterproof, glass cover over the 

face of this picture tube to protect it from being struck 
accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 

safety cover can also provide X-ray protection when required. 

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



23AHP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
Ef =6.3 VOLTS 
ULTOR VOLTS=11000 TO 22000 
GRID-N2 4 VOLTS ADJUSTED FOR FOCUS 
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TRANSPARENT 
PROTECTIVE 
COATING 

(OPTIONAL) 

SHORT SMALL-SHELL 
DUOOECAL PIN BASE 

JEDEC GROUP 4, N286-203 
(NOTE 3) 

3.109' 4-

2.1e 4-

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

ULTOR RECESSED SMALL 
CAVITY CAP 

JEDEC NJI2I 
(NOTE 0 

DATA 4 

3-61 



23AHP4 

OA.  .ouf-exe 

2.250_ 

3.37e L  
I 4381_ 

MOLD-MATCH UNE 

SPLICE LINE 

SEAL BULGE 
(NOTE 2) 

OETAJL OF PAPIEt. 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND UITOR TER-

MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF t30 ° . 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 (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED INGAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 8: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNT-
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE WAFER WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPEONLY WITH SOFT DRY LINT-
LESS CLOTH. 

MOTE 8: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL MOT PROTRUDE MORE THAN 1/16" BEYOND 

THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-

SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

MOTE 8: AREA BETWEEN MOLD-MATCH LINE AND SEAL BULGE IS 
1/2" MINIMUM. THIS SHOULD BE THE MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. SUPPORTS MUST BE SPACED FROM THE TUBE BY 
THE USE OF CUSHIONING PADS MADE OF ASPHALT-IMPREGNATED 

FELT, OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Denison, N. J. 
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BULB-CONTOUR DIMENSIONS 

J-

E 

Loos-stye- PEW 

D 

10.02. 

9.74» 

eta  -
1 

929-

7.9r 

726'  

ems -

2.6e-b 

REFERENCE 
C-D LINE 

SHORT-SVE YEW 

I 7.58 6.7r A 

1 Ile' 
3.57-

4.56-.zee 7-Rr 2.213-1 

8.or B 

04---3.78« 
E  433=-1 

Gk 6.03"  
6.7e  

7.5r  
I.  &28" toe  -

NOTE: PLANES A THRU K ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE C-D LINE. THESE COORDINATES 
DESCRIBE THE BULB EXTERNAL CONTOUR IN PLANES THROUGH THE 
TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

u RADIO CORPORATION OF AMERICA 
we Electron Tube Division Harrison, N. L 
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23ARP4 

Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes  5 pF 
Grid No.1 to all other electrodes  6 pF 

f2500 max pF -- External conductive coating to anode 
' 11700 min pF 

( Heater Current at 6.3 V  600 t 30 mA 
Heater Warm-up Time (Average)  II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

_ Phosphor   P4--Sulfide Type, Aluminized 
( ') Fo ,- curves, see front of this section 
',_ /Faceplate Filterglass 

Light transmission (Approx.)   78% 

MECHANICAL 

Weight (Approx.)   25 lb 
Overall Length   14.875 t 0.281 in 
Neck Length  5.125 i 0.125 in 
Projected Area of Screen   282 sq in 
External Conductive Coating 

Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines and Bulb J187E sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Baco   Small-Button Neoeightar 7-Pin, 

Arrangement I (JEDEC No.B7-208) 
TERMINAL DIAGRAM (Bottom View) 

( ) 

ç_) 

Pin 1-Heater 
Pin 2-Grid No.1 ANODE 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C-External Conductive 
Coating 

Gp 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, voltage values 

are positive with respect to cathode 

f22000 ( Anode Voltage  max V 
112000 min V 

Grid-No.4 (Focusing) Voltage 
Positive value   1100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  1550 max V 
1200 min V 

Grid-No.I Voltage 
Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   16.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage í ) 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max V 

After equipment warm-up period   200 max V 
Heater positive with respect to cathode: 

Combined AC and DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 
Unless otherwise specified,voltage values 

are positive with respect to grid No1 

Anode Voltage  16000 V 
Grid-No.4 Voltage  Oto 400 V 
Grid-No.2 Voltage  400 V 
Cathode Voltage  4Sto78 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance   1.5 max (_:) mn  

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

With Heater    Having Control 

The 23ASI's is the same as the 23ABEI 
items: 

/--\ Mechanical: 

Tube Dimensions: 
Overall length   17" t 3/8" 
Neck length  4-1/2" t 3/16" 

( 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

led Warm-Up Time 

except for the following 



0 0 0 0 0 0 
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Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE 

' LOW-VOLTAGE ELECTROSTATIC FOCUS 
ALUMINIZED SCREEN 

92° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

The 23BDP4 is the same as the.23Y1P4 excekt for the following item: 

Optical: 

Surface of Protective Panel   Treated to reduce 
specular reflection 

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

DATA 
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Picture Tube 

o 

LOW-VOLTAGE ELECTROSTATIC FOCUS LOW-GRID-No.2 VOLTAGE 
BI-PANEL TYPE CATHODE-DRIVE TYPE 
NO ION-TRAP MAGNET REQUIRED 110° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . . 5 Pf 
Grid No.1 to all other electrodes. . . . 6 Pf 

External conductive coating to anode . . ' 2500 max. pf 
1700 min. Pf 

Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warm-up Time (Average)  11 seconds 
Electron Gun  Type Requiring Nolon-TrapMagnet 

Optical: 

Phosphor   P4--Sulfide Type, Aluminized 
(For Curves, see front of this Section) 

Faceplate and Protective Panel  Filterglass 
Light transmission (Approx.)   40% 

Mechanical: 

Weight (Approx.)   33 lbs 
Overall Length   15.188" ± .375" 
Neck Length  5.125" ± .125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube DImensional-Outltnes and Bulb J187 A sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 1-Pin 

Arrangement 1, (JEDEC No. B7-208) 
Basing Designation for BOTTOM VIEW   8HR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap- Anode (Grid No.3, 

Grid No.5, 
Screen, Collector) 

C- External 
Conductive Coating 

DATA 

5-65 
reA •e.› RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  122000 max. volts 
112000 min. volts 

Grid-No.4 (Focusing) Voltage: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  f70 max. 140 voltsmin. volts 

Cathode Voltage: 
Negative peak value  2 max. volts 
Negative bias value  0 max. volts 
Positive bias value  155 max. volts 
Positive peak value  220 max. volts 

Heater Voltage   f6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max. volts 

After equipment warm-up period . . .   200 max. volts 
Heater positive with respect to cathode: 

Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  16000 max. volts 
Grid-No.4 Voltage  volts 0 tc)400 
Grid-No.2 Voltage  50 volts 
Cathode Voltage for visual extinction of 

3 focused raster  2 to 50 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this section 

C 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm-Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 pf 
Cathode to all other electrodes. . . . 5 mgf 

2500 max med 
External conductive coating to ultor . {1700 min .. mgf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Faceplate Filterglass 

Light transmission (Approx.)   78% 
Phosphor (For Curves, see front of this Section) .P4—Sulfide Type, 

Aluminized 

Mechanical: 

Operating Position   .Any 
Weight (Approx.)   25 lbs 
Overall Length   18-1/8" t 3/8' 
Neck Length  5-5/8" t 3/16" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Dtmens: onal-Out lines and Bulb J187 CIF sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.86-203) 
Basing Designation for BOTTOM VIEW  12L 

uLronG4 
Pin 1-Heater le; Cap - Ul tor 
Pin 2-Grid No.1 CI (Grid No.3, 
Pin 6-Grid No.4 Grid No.5, 
Pin 10-Grid No.2 Col lector) 
Pin 11-Cathode Cø lo C- External 
Pin 12-Heater 62 Conductive 

GI K Coating 

H 

. RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison, N. L 3-62 
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Maximum and Miniaue Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE 125000 max. volts 
111000 min. volts 1 

GRID-No.4-70-GRID-No.1 (FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  450 max. volts 

max. volts GRID-No.2 TO-GRID-No.1 VOLTAGE  f 225 1 40 min. volts 
GRID-No.2-TO-CATHODE VOLTAGE  70 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive peak value   220 max. volts 
Positive bias value   154 max. volts 
Negative bias value   0 max. volts 
Negative peak value   2 max. volts 

HEATER VOLTAGE f 6.9 max. volts 
t 5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid 110.2 voltage of 20000 Volts 

and grid-No.a-to-grid-No.1 voltage of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage for focus. 0 to 400 volts 
Cathode-to-Grid-No.1 Voltage for visual 

extinction of focused raster  36 to 54 volts 

Maximus: Circuit Values: 

Grid -No.1 -Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 ± 30 ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 me 
Cathode to all other electrodes . . . . 5 mgf 

External conductive coating to ultor. . 2500 max. mgf 
{1700 min. mmf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel   Filterglass 
Light transmission (Approx  )  40% 

Phosphor (for Curves, see front of this Section) . P4 —Su 1 fide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (AdProx  )  35 lbs 
Overall Length  18-7/16" ± 7/16" 
Neck Length   5-5/8" t 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J187 DIG sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Ultor 
(Grid No.3 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  125000 max. volts 
115000 min. volts 

GRID-No.4-70-GRID-No.1 (FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE  f225 max. volts 
1 40 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  70 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive peak value   220 max. volts 
Positive bias value   154 max. volts 
Negative bias value   0 max. volts 
Negative peak value   2 max. volts 

6 volts 
HEATER VOLTAGE  1 .9 5.7 min. volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. . 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 voltage of 20000 volts 
and grtd-No.2-to-grld-No.1 voltage of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage for focus. 0 to 400 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster . . 36 to 54 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

) 

RADIO CORPORATION. OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
Ell-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  
Heater Warm-Up Time (Average)   
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 
Cathode to all other electrodes. . . , 

External conductive coating to ultor . 

Electron Gun  Type Requiring 

Optical: 
Faceplate and Protective Panel   

Light transmission (Approx.) 

450 t 5% ma 
11 seconds 

6 Mgf 
5 mmf 

2500 max. 
2000 min. Agf 
No Ion-Trap Magnet 

Phosphor (For Curves, see front of this Section) 

Filterglass 
  40% 

.P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx.)   32-1/2 lbs 
Overall Length   16-3/16" t 3/8" 
Neck Length  5-1/8" t 1/8" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 

Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dtmenssonal-Outlinesandliulb .J187,A sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

03 
GSIULTOR 

G4 CL 
Cap-Ultor 

(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
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Maximum and Minimum Ratings, Design-Max:mum Values: 

ULTOR VOLTAGE  f 23000 max. volts 
112000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value   1100 max. volts 

Negative value   550 eg max. v olts 
volts 

GRID-No.2 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  154 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period 200 max. volts i) 

Heater positive with 
respect to cathode   200 max. volts ' 

Typical Operating Conditions: 

With ultor voltage of 26000 volts 
and grid—No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus  0 to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster   -35 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
Ill-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

The 23DTAI is the same as the uePs excePtfor the following item: 

Maximum and Minimum Ratings, Design-Nàximum Values: 
Anode (Ultor) Voltage  f25000 max. volts 

115000 min. volts 

23CBP4 

Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

The 2.3CBP4 os the same as the 2,38QP4 except for the following item: 

Optical: 

Surface of Protective Panel Treated to reduce 
specular reflection 

23CGP4 

Picture Tube 
CONTROLLED NEATER 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

The 23CGPs is the sameastheo3ABP4 

Electrical: 

Heater Current at 6.3 volts  

WARN-UP TIME 

ALUMINIZED SCREEN 
92° MAGNETIC DEFLECTION 

except for the fo I l mule %tern: 

450 t 20 ma 

C(7.) RADIO CORPORATION OF AMERICA irue Electronic Components and Devices Harrison, N. J. 
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23CP4 

Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
IOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Raving Controlled Warm-Up Time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  
Current at 6.3 volts  
Warm-up time (Average)  

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes . . 6 
Cathode to all other electrodes . . . 5 pf 

f2500 max. µµf 
12000 min. µµf 

Faceplate and Protective Panel   Filterglass 
Total light transmission (Approx  ) 

External conductive coating to ultor. . 

Phosphor (For curves, see front of this Section). 

6.3 ± 10% volts 
0.6 ± 5% an 
11 sec 

40% 
. . P4-Sulfide Type 

Aluminized 
Fluorescence  White 
Phosphorescence   White 

Persistence  Medium Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal  110° 
Horizontal  99° 
Vertical  82° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 
Overall length  
Greatest width 

15-3/16" ± 3/8" 
  21-5/16" + 1/8" - 1/16" 

Greatest height   17-5/16" + 1/8" - 1/16" 
Diagonal  24-45/64" + 3/32" - 1/16" 
Neck length   5-1/8" ± 1/8" 
Radius of curvature of protective panel (External surface): 

Radius at center Radius at edge 

In plane of diago-
nal deflection  

In plane of hori-
zontal deflection . 

In plane of verti-
cal deflection  

Radius of curvature of 

50-1/4" See Dimen-
sional Outline 

• • 50-1/4" 35-1/4" 

45-1/2" 35" 
faceplate (Internal surface): 

Radius at center Radius at edge 

In plane of diago-
nal deflection  39-1/2" 

In plane of hori-
zontal deflection . . . 39-3/4" 

31-1/2" 

26-1/2" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Radtus at center Radius at edge 
In plane of verti— 
cal deflection  36-3/4" 18-1/2" 

Screen Dimensions (Minimum): 
Greatest width 19-5/16" 
Greatest height   15-1/4" 
Diagonal  22-5/16" 
Projected area  282 sq. in. 

Weight (Approx  )  33 lbs 
Operating Position  Any ) 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J187 Fitted with Protective Panel FP198 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8 -Heater 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

GRID-DRIVE' SERVICE 

Unless otherwise spectfted, voltage values 
are postttve wtth respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE   f20000 max. volts 
112000* min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE   500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value   volts í 
211°Ig rx". Negative-bias value   volts 

Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  410 max. volts 

After equipment warm-up period. . .   180 max. volts ' 
Heater positivewith respect tocathode   180 max. volts 

Equipment Design Ranges: 

WIthanyultor voltage fEc 50 between 22000 . and 20000 volts 
and grtd—No.2voltage (Ec2h) between 200 and 500 Volts 

Grid-No.4 Voltage for 
focus*  0 to 400 volts ( ) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Grid-No.1 Voltage (Ecik) 
for visual extinction of 
focused raster  See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)   

Grid-No.4 Current  
Grid-No.2 Current  
Field Strength of Adjust-

able Centering Magnet# . . . . 

Examples 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 extinction of 
focused raster   

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   

Same value as determined for 
Ee lk except video drive is a 

positive voltage 
-25 to +25 ma 
-15 to +15 ma 

0 to 8 gausses 

18000 votes 
eoo volts 

0 to 400 volts 

-44 to -94 volts 

44 to 94 volts 

1.5 max. megohms 

CATHODE-DRIVES SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid ffo./ 

Maximum and Minimum Ratings, Design-Center Values: 

f20000 max. volts 
  112000 min. volts 

GRID-No.4-TO-GRID-No.1 (FOCUSING) 
VOLTAGE: 
Positive value   volts 
Negative value   volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   volts 
GRID-No. 2-TO-CATHODE VOLTAGE   volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value  volts 
Positive-bias value  volts 
Negative-bias value  volts 
Negative-peak value  volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode: 

During equipment warm-up period not 
exceeding 15 seconds   

ULTOR-TO-GRID-No.1 VOLTAGE 

1000 
500 
640 
500 

max. 

max. 

max. 
max. 

200 max. 
140 max. 
0 max. 
2 max. 

410 max. volts 

ceD RADIO CORPORATION OF AMERICA Electron Tube Division Harrison, N. J. 
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After equipment warm-up period  180 max. volts 
Heater positivewith respect to cathode. reo max. volts 

Equipment Design Ranges: 

With anyultor-to-grid-No.s voltage (Bea l) between tom' 
and 20000 volts and grid-No.2-to-grid-No.t voltage (Heger) 

between 225 and 640 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus*  0 to 400 volts 

Cathode-to-Grid-No.1 Volt-
age (Ekg1 ) for visual ex-
tinction of focused 
raster  iée taeter-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(Black level): 
White-level value 
(Ptak negative)  Same value as determined for 

Eket except video drive is a 
negative voltage 

Grid-No.4 Current   -25 to +25 
Grid-No.2 Current   -15 to +15 Pa 
Field Strength of Adjustable 
Centering Magnet*   0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
,0.1 voltage of vats 

and grid-llo, u-to-grid-
No.1 voltage of 400 volts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus*  0 te 400 volts 

Cathode-to-Grid-No.1 Voltage 
for visual extinction of 
focused raster  42 to 78 volts 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value   -42 to -78 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

à Grid drive is the operating condition in which the video signal varies 
the grid—No.1 potential with respect to cathode. 

• This value is aworking design—center minimum. The equivalent absolute 
utnisue ultor (or ultor—to—grid—No.1) voltage is 11,000 volts below 
which the serviceability of the teCks will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply—voltage variation and equipment variation the absolute minimum 
ultor (or ultor—to—grid—No.1) voltage is never less than 11.000 volts. 

The grid—No.; (or grid—No.;—to—grid—No.1) voltage required for optimum 
focus of any individual tone may have a value anywhere between fiend 
400 volte; is independent of ultor current; andwill remain essentially 
constant for values of ultor (or alter—to—grid—No.1) voltage, or grid — 
No.2 (or grid—No.2—to—grid—No.1) voltage, within design ranges shown 
for these items. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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t Distance from Reference Line for suitable PM centering magnet should 
not exceed 1-1/11'. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/8—inch 
radius concentric with the center of the tube face. It is to be noted 
that theearth.s magnetic field can causeas much as 1/2—inch deflection 
of the spot from the center of the tube face. 

Cathode drive is the operating condition inwhich the video signal varies 
the cathode potential with respect togrid Mo.1 and the other electrodes. 

For I—ray shielding considerations, see sheet 
I—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

gc-i) RADIO CORPORATION OF AMERICA Electron Tube Division Harrison, N. L 
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DETAIL OF movsnwo LUG 

6° 30' ' I.--

PROTECTIVE PANEL 
(NOTE 7) 

116"R• 

( 
MOUNTI 

LUG 

BULB 
(6K7TE 6) 

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF t 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDEC No.G-I26 (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF 

THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 8: SOCKETFORTHISBASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTSOF THE BASE PINS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 
AXIS AND HAVING A DIAMETER OF I-3/4.. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE S: TO CLEAN THISAREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

MOTE 6: REFERENCE POINTS A,B, AND C ARE PROVIDED FOR USE 

IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 
PROTECTIVE PANEL. 

MOTE 7: THE CENTEROF THE PROTECTIVEPANELMAYBEECCENTRIC 

WITH RESPECT TO THE AXISOF THE TUBE ENVELOPE. ASSOCIATED 

SHIFTOF THE PROTECTIVE PANEL ALONG ITS MINOR AND/OR MAJOR 
AXIS WILL NOT EXCEED I/16.. 

MOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE MOUNTING LUGS PROVIDED Al EACH CORNER OF THE PROTECTIVE 
PANEL. TUBE MOUNTING ANDYOKE SUPPORT CLAMPS MUST BE SPACED 

FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 

SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT. 

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



23CP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
f= 6.3 VOLT 
ULTOR VOLTS = 12000 TO 20000 
GRID-1,124 VOLTS ADJUSTED FOR FOCUS. 
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GRID-1922 VOLTS 

Cathode-Drive Service 

500 

92C8-10811 

Ef =6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS= 12000 TO 20000 
GRID-N!4-TO-GRID-N2 1 VOLTS ADJUSTED FOR FOCUS 
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23CP4 

AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ef= 6.3 VOLTS 
ULTOR-TO-GRID-N21 

VOLTS=I2000 TO 20000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2I TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR VOLTS= 12000 TO 20000 
GRID N2 I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

CATHODE DRIVE 
GRID DRIVE 
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23CQP4 

Picture Tube 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

NO ION-TRAP MAGNET REQUIRED 1140 MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes   5 pf 
Grid No.1 to all other electrodes . . .   6 pf 
External conductive coating to anode. . 12500 max. pf 

1.1700 min. Pf 
Heater Current at 6.3 volts   450± 20 ma 
Heater Warm-Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor P4—Sul f ide Type, Aluminized 
(For Curves, see front of this Section) 

Faceplate and Protective Window   Fi 1 tergl ass 
Light transmission (Approx  )  78% 

Mechanical: 

Weight (Approx  
Overall Length 13  781" ± .281" 
Neck Length 4  375" I .125" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Li ne 

For Additional Information on Coatings and Dimensions: 
See Pleture-Tube Dimensional-Outlines and Bulb J1878 sheets 
at front of this section. 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7-Pin 

Arrangement 1, (JEDEC No. B7-208) 
Basing Designation for BOTTOM VIEW  8FIR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode 

(Grid No.3, Grid No.5, 
Screen, Collector) 

C - External Conduct ive Coat ing 

24 1 bs 

uunrunkkilON Ul- AMERICA 
Electronic Components and Devices Harrison, NJ 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

123500 max. 
111000 min. 

Anode Voltage   

Grid-No.4 (Focusing) Voltage: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   5550 max. volts 
1.200 min. volts 

Grid-No.1 Voltage: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  56.9 max. volts 
I5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period  200 max. volts 
Heater positive with respect to cathode: 

Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise specified, voltage values 

are positive with respect to grid No.1 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   0 to 400 volts 
Grid-No.2 Voltage   400 volts 
Cathode Voltage for visual extinction 

of focused raster   36 to 78 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAVTIONSFORCATRODE-RAY TUBES at 

front of this section 

volts 
volts 

o 

o 

o 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
94° MAGNETIC DEFLECTION 

Low-Grid-No.2-Voltage Type 
for Cathode-Drive Operation 

GENERAL DATA 
Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes  6 Pf 

External conductive coating to anode . {2500 max. Pf 
- 1700 min. Pf 

Heater Current at 6.3 volts  600+30 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this section) P4-,-Sulfide TyPe, 
Aluminized 

Faceplate   Filterglass 
Light transmission (Approx  )  78% 

Mechanical: 

Weight (Approx  27 lbs 
Overall Length  17-5/645g36: 
Neck Length   
Projected Area of Screen  282 sq. in. 
External Conductive Coating:  
Type  Regular-Band 
Contact area for grounding  Near Reference Line 

ForAdditional Informationon Coatings, Dimensions, and Deflec-
tion Angles: . 
See Pscture-Tube Dsmenssonal-Outlines and Bulb J187 Ha 
sheets at the front of this section. 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base.  Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1- Heat er 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6-Grid No.1 
Pin 7 - Cathode 
Pin 8- Heater 

Cap-Anode 
(Grid No,3, 
Grid No.5, 
Screen, 
Collector) 

C- External 
Conductive 
Coating 

091 RADIO CORPORATION OF AMERICA 
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ANODE VOLTAGE   

MaXIMUIll and Minimum Ratings, Design-Naxtraum Values: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

523000 max. 
110000 min. 

GRID-No.4 VOLTAGE: 
Positive value  1100 max. 
Negative value  550 max. 

{74°0 ri xn: 
CATHODE VOLTAGE: 

Negative peak value   2 max. 
Negative bias value   0 max. 
Positive bias value   100 max. 
Positive peak value   150 max. 

f6.9 max. 
15.7 min. 

PEAK HEATER -CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. 

After equipment warm-up period. .   200 max. 
Rester positive with respect to cathode: 
Combined AC S DC voltage  200 max. 
DC Component  100 max. 

GRID-No.2 VOLTAGE   

HEATER VOLTAGE 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No., 

Anode Voltage   18000 
Grid-No.4 Voltage'  100 
Grid-No.2 Voltage   50 
Cathode Voltage for visual 
extinction of focused raster  35 to 55 

Field Strength of required 
adjustable Centering Magnet   0 to 12 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance. .-. . . . 1.5 max. megohms 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

gausses 

For X-radiation shielding considerations, see sheet 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

a The grid-No.; voltage required for optimum focus of any individuel tube 
will have a value anywhere bétween -100 &ad +300 volts. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

NO ION-TRAP MAGNET REQUIRED ALUMINIZED SCREEN 
RECTANGULAR GLASS TYPE 110° MAGNETIC DEFLECTION 1 

Low-Grid-No.2-Voltage--forCathode-Drive Operation 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . . 5 pf ' 
Grid No.1 to all other electrodes. . . 6 pf 
External conductive coating toanode. . 12500 max. Pf 

12000 min. Pf 
Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm-Up Time (Average)  11 seconds ' 
Electron Gun  Type Requiring No Ion-Trap Magnet , 

Optical: 

Phosphor (For Curves, See front of this Section) .P4---Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmission (Approx.)   75% 

Mechanical: 

Weight (Approx.)   25 lbs 
Overall length   14.875" t .281" 
Neck length  5.125" t .125" 
Projected Area of Screen   282 sq.in. 
External Conductive Coating: 

Type   
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensionni-Out/Ines and BuLb J287 E 
at front on this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.R7-208) or (JEDEC No. 87-237) 
Basing Designation for BOTTOM VIEW   8HR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C-External Conductive 
Coating 

Regular-Band 

RADIO CORPORATION OF AMERICA DATA 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to Grid No.i 

  f22000 max. volts 
115000 min. volts 

Grid-No.4 (Focusing) Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

Grid-No.2 Voltage  250 max. volts 
Grid-No.2 to Cathode Voltage   1100 max. volts 

1 40 min. volts 

Cathode Voltage: 
Positive peak value  220 max. volts 
Positive bias value  155 max. volts 
Negative bias value  0 max. volts 
Negative peak value  2 max. volts 

Heater Voltage   .18.9 max. volts 
5.7 min. volts í--'', 

Peak Heater-Cathode Voltage: 
Heater negative with respect tocathode: 

During equipment warm-up period not 
exceeding 15 seconds   450 max. volts 

After equipment warm-up period . . .   300 max. volts 
Heater positive with respect tocathode   200 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 

Anode Voltage  18000 volts 
Grid-No.4 Voltage  250 volts 
Grid-No.2 Voltage  50 volts 
Cathode Voltage for 

visual extinction of 
focused raster   34 to52 volts 

Maximum Circuit Value: 
Grid-No.1 Circuit Resistance   1.5 max. megohnis 

Anode Voltage 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front on this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
PAN-O-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands around Periphery of Tube 
Panel---No Separate Safety-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . . 5 Pf 
Grid No.1 to all other electrodes. . . 6 Pf 

External conductive coating toanodea . {2500 max. 
1700 min. Pf Pf Neater Current at 6.3 volts  450 t20 ma 

Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (for curves, see front of this Section) .P4---Sulfide Type, 

Aluminized 
Faceplate Filterglass 

Light transmission at center (Approx.)   42% 

Mechanical: 

Weight (Approx.)   29 lbs 
Overall Length   
Neck Length 18.000" t .375" 

5.500" t .188" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding Near Reference Line 

For Additional Information onCoatings, Dimensions, andDeflec-
tion Angles: 

See Picture-Tube DImenstonal-Outlines and Bulb J187 J 
sheets at the front of this section. 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Short Small-Shell Duodecal 6-Pin, 

(JEDEC Group 4, No. -86-203) 
Basing Designation for BOTTOM VIEW   12L 

OA 
Pin 1—Heater ANODE b Cap—Anode, 
Pin 2-Grid No.1 (Grid No.3, 
Pin 6-Grid No.4 Grid No.5, 
Pin 10-Grid No.2 Screen, 
Pin 11-Cathode Collector) 
Pin .12-Heater C PO C - External 

Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecifted, voltage values 
are positive with respect to cathode 

f25000 max. 
111000 min. 

Anode Voltage  

Grid-No.4 Voltage: 
Positive value   1100 max, volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  {550 max. volts 
200 min. volts 

Grid-No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   f6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds   450 max. volts 

After equipment warm-up period . . . . 300 max. volts 
Heater positive with respect to cathode: 

Combined AC di DC voltage   200 max. volts 
DC Component   100 max. volts 

volts 
volts 

Typical Operating Conditions for Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  20000 volts 
Grid-No.4 Voltageb   200 volts 
Grid-No.2 Voltage  400 volts 
Cathode Voltage for visual 

extinction of focused raster   36 to78 volts 
Field Strength of required 
adjustable Centering Magnet  0 to 12 gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   meglohms 

a Includes implosion protection hardware. 

The grid—No.4 voltage required for optimum focusof any individual tube 
will have a value anywhere between 0 and +000 volts with the combined 
grid—No.1 volta9e and video—signal voltage adjusted to give an anode 
current of 200 microamperes on a 18-1/2—inch by 18—inch pattern from an 
RCA-2F21 monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front on this Section 

('-'1 
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Picture Tube 

r-

PAN-O-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided hy Formed Rim and Welded Tension Bands around Periphery of Tube 
Panel—No Separate Safety-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Low-Grid-No.2-Voltage--forCathode-Drive Operation 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . . 5 Pf 
Grid No.1 to all other electrodes. . . 6 Pf 

External conductive coating toanodea . 12500 max. Pf 
1700 min. Pf 

Heater Current at 6.3 volts  600t30 ma 
Heater Warm-up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of this section) . .P4-Sulfide Type, 
Aluminized 

Faceplate   Filterglass 
Light transmission at center (Approx  )  42% 

Mechanical: 

Weight (Approx  ) 29 lbs 
Overall Length 18   125" ± .375" 
Neck Length  5  625" t .125" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information onCoatings, Dimensions,and Deflec-
tion Angles: 
See Picture-Tube Dtmensional-Outlines and Bulb J187 J 
sheets at the front of this section. 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Short Small-Shell Duodecal 6-Pin, 

(JEDEC Group 4, No. B6-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

04 

ANODE 

Nc 

G2 

Cap-Anode 
(Grid No.3, 
Grid No.5. 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

'Awe, (7) RADIO CORPORATION OF AMERICA 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecifted, voltage values 
are positive with respect to grid Yo.1 

Anode Voltage 125000 max. volts 
111000 min. volts 

Grid-No.4 Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

Grid-No.2 Voltage  f70 max. volts 
140 min. volts 

Cathode Voltage: 
Negative peak value  2 max. volts 
Negative bias value  0 max. volts 
Positive bias value  100 max. volts 
Positive peak value  150 max. volts 

Heater Voltage   16.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment warm-up period . . .   300 max. volts 
Heater positive with respect to cathode: 

Combined AC & DC voltage   200 max. volts 
DC Component   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise sPectfied, voltage values 
are Positive with respect to grid Yo.1 

Anode Voltage  20000 volts 
Grid-No.4 Voltage b   200 volts 
Grid-No.? Voltage  50 volts 
Cathode Voltage for visual 
extinction of focused raster   36 to54 volts 

Field Strength of required 
adjustable Centering Magnet  0 to 12 gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

Includes implosion protection hardware. 

The grid—No.4 voltage required for optimum focus of any individual tube 
will have a value anywhere between 0 and +400 volts with the combined 
grid—No.1 voltage and video—signal voltage adjusted to give an anode 
current of 200 microamperes on a 18-1/2—inch by 18—inch pattern from an 
RCA-2F21 monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATNODE-RAY TUBES 

at front of this Section 

(• 
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Picture Tube 

Ell-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 t 10% volts 
Current at 6.3 volts   0.6 ate) 
Warm-up time (Average)   11 sec 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 6 mMf 
Cathode to all other electrodes  5 mmf 

f2500 max. µµf 
11700 min. µµf 

Faceplate and Protective Panel  Filterglass 
Total light transmission (Approx.)   40% 

Phosphor (For Curves, see front of this Section) P4-Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   110° 
Horizontal   99° 
Vertical   82° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length   15-3/16" t 3/8" 
Greatest width   21-5/16" + 1/8" - 1/16" 
Greatest height  17-5/16" + 1/8" - 1/16" 

if-- Diagonal   24-45/64" + 3/32" - 1/16" 
Neck length  5-1/8" t 1/8" 
Radius of curvature of protective panel 

(External surface): 

) 

External conductive coating to ultor . 

Radius at center Radius at edge 

In plane of diago-
nal deflection   501-1/ 4" See Dimen-

sional Outline 
In plane of hori-
zontal deflection. . . 50-1/4" 35-1/4" 

In plane of verti-
cal deflection   45-1/2" 35" 

Radius of curvature of faceplate (Internal surface): 

Radius at center Radius at edge 

In plane of diago-
nal deflection   39-1/2" 31-1/2" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Radius at center Radius at edge 

In plane of hori-
zontal deflection . . . 39-3/4" 

In plane of verti-
cal deflection  36,3/4" 119-1/7" 

Screen Dimensions (Minio 
Greatest width  19-5/16" 
Greatest height   15-1/4" 
Diagonal  22-5/16" 
Projected area  282 sq. in. 

Weight (Approx  )  33 lbs 
Operating Position  Any 
Cap 
Bulb 
Base  Small-Button Neoeightar 7-Pin Arrangement 2, 

(JEDEC No.B7-219) 
Basing Designation for BOTTOM VIEW  8KP 

Recessed Smel Cavity (JEDEC No.J1-21) 
J187 Fitted with Protective Panel FP198 

Pin 2-Internal 
Connection--
Do Not Use 

Pin 3-Cathode 
Pin 4-Heater 
Pi n 5-Heater 
Pin 6-Grid No.1 
Pin 7-Grid No.2 

Pin 8-Grid No.4 
Cap -Ultor 

(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

CATHODE-DRIVE . SERVICE 

Unless otherwise specified, voltage values 
are positive with resPect to grid fflo.t 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRIDNo.1 VOLTAGE  1f20000 . mam. velte 
12000 min. volts 

GRID-No.4-TO-GRID-No.1 (FOCUSING)VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  64 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   200 max. volts 
Positive-bias value   140 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  410 max. volts 

After equipment warm-up period. . .   180 max. volts 
Heater positive with respect to cathode  190 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Equipment Design Ranges: 

With anyultor-to-grid-No.i voltage (Eco i) between z0000 e 
and 20000volts andgrid-No.2-to-grid No.1 voltage (N c.e l) 

between go =164 volts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus*   0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
(Eka ,) for visual extinc-
ticeof focused raster . . . —See Raster-Cutoff-Ronge Chart 

1 Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 
White-level value 

(Peak negative) Same value as determined for Ekai 
except video drive is a negative volta0 

Grid-No.4 Current  -25 to +25 ma 
Grid-No.2 Current  -15 to +15 Ma 
Field Strength of Adjustable 
Centering Magnet#  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
No.i voltage of ;do« volts 

5 d000 

54 
and grid-No,n-to-grid- 

No.1 voltage of 0 volts 

Grid-No.h-to-Grid-No.1 
Voltage for focus* . . 0 to 400 0 to 400 volts 

Cathode-to-Grid-No.1 
Voltage for visual 
extinction of focused 
raster   32 to 47 34 to 49 volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 
White-level value  -32 to -47 -34 to -49 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

* Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid NO.1 and the other 
electrodes. 

e This value is aworking design—center minimum. The equivalent absolute 
nininun ultor—to—grid —No.1 voltage is 11.000 volts below which the 
serviceability of the 23CPit will be impaired. The equipment designer 
has the responsibility of determining a minimum design value such 
that under the worst probable operating conditions involving supply— 
voltage variation and equipment variation the absolute minimum ultor— 
to—grid—No.1 voltage is never less than 11.000 volts. 

* The grld—xo.a—to—grid—No.1 voltage required for focus of any Individual 
tube may have a value anywhere between 0 and 400 volts. 

V Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4 . Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/0—inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can causeas much as 1/2—inch deflection 
of the spot from the center of the tube face. 

tat RADIO CORPORATION OF AMERICA 
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For I-ray shielding considerations, see sheet 
e-RAY PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA gb 
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RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 
Ef .6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=I6000 
GFUD-N2 4-TO-GRID-NN VOLTS ADJUSTED FOR FOCUS. 
*CATHODE-TO-GRID-1,12 1 VOLTAGE FOR VISUAL EXTINCTION  

OF FOCUSED RASTER INCREASES OR DECREASES 
DIRECTLY BY APPROX. 2% FOR EVERY r000-vour 

40 50 60 
GRID-N22-TO-GRID-N21 VOLTS 

70 

92C3-144S1111 
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SC' 

I 

R 0 14.32" R. 2 1+3; R. 

REFERENCE  

SEE NOTE 11 SCREEN 
HEIGHT 

4"R.  

POI N T "B" 

REFERENCE POINT "C" EFERENCE POINT"A" 
SEE NOTE 6 SEE NOTE 6 

 SCREEN WIDTH 

19 5/16" MIN. 

21 54; 

LOCATION 
OF " B" 

4 63" 
.030"-L. 

20.725 
MAX. 

4 1/2 « R. 

14 I/;R. 

REFERENCE 
LINE 

(NOTE 2) 

SMALL-BUTTON NEOE1GHTAR 
7-PIN BASE, 

ARRANGEMENT 2 
JEDEC B7 - 219 

(NOTE 3) 

OCATION 
OF "A" 

MIN. 

IRANSTPARENT 
PROTECTIVE 
COATING 

2'3 1,8" 

1.125.1.2er 

1.-3/4 " 

o 
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0'1 6. " :tet33". 

15 3/,(7 t 3/8«  

2 3/4" ± 3/3 2" T 

—to 3/4'R. 

1754," 
• 1/6" - 

34-1  
"-TRANSPARENT 

INSULATING 
COATING 
(NOTE 5) 

On;:tre." 
LN 

SEAL BULGE 

92CL-103iSSI 

ti) 
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DETAIL OF MOUNTING LUG 
(P30' 

PROTECTIVE PANEL 
(NOTE 7) 

1/8"14. 

AtOUNTI 
LUG 

SUL@ 
(NOTE to 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 8 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXIS) OF t 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 8. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE—LINE GAUGE JEDEC No.G—I26 (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE. THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF 
THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 9: SOCKET FORTHISBASESHOULDNOTBERIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTSOFTHE BASE PINS. BOTTOM CIRCUMFERENCE OF 

BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 
AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE S: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT— 
LESS CLOTH. 

NOTE REFERENCE POINTS A,8, AND C ARE PROVIDED FOR USE 

IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 
PROTECTIVE PANEL. 

NOTE 7: THE CENTEROF THE PROTECTIVEPANELMAyBE ECCENTRIC 

WITH RESPECT TO THE AXISOF THE TUBE ENVELOPE. ASSOCIATED 

SHIFTOFTHE PROTECTIVE PANEL ALONG ITS MINOR AND/OR MAJOR 
AXIS WILL NOT EXCEED I/16". 

NOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE MOUNTING LUGS PROVIDEDAT EACH CORNER OF THE PROTECTIVE 

PANEL. TUBE MOUNTINGAND YOKE SUPPORT CLAMPS MUST BE SPACED 
FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 

SUCH AS ASPHALT—IMPREGNATED FELT, OR EQUIVALENT. 

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

o 



23EP4 

CATHODE-DRIVE CHARACTERISTICS 
Ef =6.3 VOLTS 
ULTOR—TO—GRID—N-21 VOLTS=16000 
GRID-442—TO—GRID—N9 1 VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO   

GRID N2.1 TO GIVE FOCUSED RASTER CUTOFF.   
RASTER FOCUSED AT AVERAGE BRIGHTNESS.   
RASTER SIZE=18" x13-1/2" 

+1+1_ III L11_I_1._LL 1 ULLLL.L1.1111111 
  /.C.I. COORDINATES OF SCREEN: X=0.287, Y=0.315 

350 
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F- 250 
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ir 

100  

90 

• 1-

II  

LOW- _ 
CUTOFF 
TUBE 

r4 

— HIGH  — 
CUTOFF   
TUBE 

III  III 

10 20 30 40 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-10314R1 
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Electron Tube DIVISI011 Harrison, N. J. 
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23EP4 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=16000 
GRID-N 22-TO-GRIO-N21 VOLTS.50 
CATHODE BIASED POSITIVE WITH RESPECT TO   

GRID N2I TO GIVE FOCUSED RASTER CUTOFF. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N \le 



23E0P4 

Picture Tube 
PAN-0-PLY--INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Rands Around Periphery of Tube 
Panel—No Separate Safety-Glass or Integral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . . 5 pF 
Grid No.1 toall other electrodes. . . 6 pF 
External conductive coating to anode. .1700 min--2500 max pF 

Neater Current at 6.3 volts   450 ± 20 mA 
Heater Warm-Up Time (Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
Fur curves. see front of this section 

Faceplate   Filterglass 
Light Transmission (Approx  )  42% 

MECHANICAL 

Weight (Approx  ) 28 lb 
Overall Length 14  531 ± 0.281 in 
Neck Length   5.125 t .125 in 
Projected Area of Screen  282 sq in 
External Conductive Coating° 
Type  Modified-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines and Bulb J187L sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 
TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6 -Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C -External Conductive 
Coating 

( 

H 
SUR 

., Indlcates a change. 

C) RADIO CORPORATION OF AMERICA 
Elechonic Components and Devices Harrison, N. J. 

DATA 

12-66 



23EQP4 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  11000 min--23000 max V 
Grid-No.' (Focusing) Voltage 

Positive value   1100 max V 
Negative value   550 max Y 

Grid-No.2 Voltage  200 min--550 max V 
Grid-No.I Voltage 

Negative peak value  220 max V (. \ 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max Y 

Neater Voltage   6.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm—up period not 
exceeding 15 seconds  450 max V 

After equipment warm—up period   300 max V 
Heater positive with respect to cathode: 

Combined AC and DC voltage . .   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE—DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage   18000 V 
Grid-No.4 Voltage'   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage for visual extinction of 
focused raster  28 to62 V 

Field Strength of required adjustable 
centering magnet  0 to 12 6 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance   1.5 max WI 

I External conductive coating and implosion protection herdwere must be 
grounded. 

b The grid-No.4 voltage required for optimum focueofany individuel tube 
will have a value anywhere between 0 end +400 volts with the combined 
grid-No.l and video-signel-voltage adjusted to give • 200-microempere 
anode   

For X—radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices HaffiS011, N. J. 



23ERP4 

Picture Tube 
PAN-O-PLY TYPE 

114° MAGNETIC DEFLECTION LOW GRID-No•2 VOLTAGE 

The 23E4P4 is the sou as the 2.7E(P4 except for the following items: 

ELECTRICAL 

Heater Current at 8.3 V  600 ± 30 mA 

MECHANICAL 

External Conductive Coating 
Type (See CRT OUTLINES 1 at front of this section) . . Regular-Band 
Contact area for grounding   Near Reference Line 

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

DATA 
12-66 
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23ETP4 

Picture Tube 

_ 
PAN-O-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands around Periphery of Tube 
Panel—No Separate Safety-Glass or Integral Protective Window Required ) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct lnterelectrode Capacitances: 
Cathode to all other electrodes. . . . 5 Pf 
Grid No.1 to all other electrodes. . . 6 Pf 
External conductive coating toanodea . f2500 max. Pf 

11700 min. Pf 
Heater Current at 6.3 volts  60000 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves. see front of this Section). .P4--Sulfide Type. 

Aluminized 
Faceplate Filterglass 

Light Transmission at center (Approx.)   42% 

Mechanical: 

Weight (Approx.)   28 lbs 
Overall length 14  875"t.281" 
Neck length 5  125"t.125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dzmenstonal-Outlines and Bulb J287 K sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No. B7-208( 
Basing Designation for BOTTOM VIEW   8HR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C-External conductive 
Coating 

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

DATA 

8-64 



Anode Voltage  

Grid-No.4 Voltage: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  {550 max. volts 
200 min. volts 

Grid-No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   {6.9 max. 5.7 volts min. volts 
Peak Heater-Cathode Voltage: 
Heater negative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment warm-up period . .   300 max. volts 
Heater positive with respect to cathode: 

Combined AC 6 DC Voltage   200 max. volts 
DC Component   100 max. volts 

23ETP4 
Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val-
ues are Positive with respect to cathode 

{23000 max. 11000 min. 
volts 
volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage   18000 volts 
Grid-No.4 Voltageb  200 volts 
Grid-No.2 Voltage   300 volts 
Cathode Voltage for visual 
extinction of focused raster  28 to62 volts 

Field Strength of required 
adjustable Centering Magnet   0 to 12 gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance  1.5 max. megohms 

includes implosion protection hardware. 

The grid-No.4 voltage required for optimum focus of any individual tube 
will have a value anywhere between 0 and + 400 volts with the combined 
grid-No.1 voltage and video-signal voltage adjusted to give an anode 
current of 200 microamperes on a 18-1/2-inch by IS-inch pattern from an 
ROA-2821 monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

o 

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



23EZP4 

Picture Tube 
PAN-O-PLY TYPE WITH MOUNTING LUGS 

94° MAGNETIC DEFLECTION LOW-GRID-No.2 VOLTAGE 
LOW-VOLTAGE ELECTROSTATIC FOCUS CATHODE-DRIVE TYPE 

ELECTRICAL 
Direct Interelectrode Capacitances 

Cathode to all other electrodes. . 5 pF 
Grid No.1 to all other electrodes. . 6 pF 
External conductive coating to anode 1700 min--2500 max pF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time (Average). • • • II s 
Electron Gun  TypeRequiringNolon-TrapMagnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglase 
Light transmission at center (approx.)   42% 

MECHANICAL 
Weight (Approx.)   30 lb 
Overall Length   17.080 ± .312 In 
Neck Length  5.000± .125 in 
Projected Area of Screen   282 sq in 
External Conductive Coating' 

Type   
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dtmensional-Outlines and Bulb J187M sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C- External Conductive 
Coating 

Regular-Band 

INC 

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

DATA 
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23EZP4 

MAXIMUMANDMINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to Grid No.1 

Anode Voltage  11000 min--23500 max V 
Grid-No.4 Voltage 

,.- ,,li,   1250 max V 
Nt-get vs vii ve   400 max V 

Grid-No.2 Voltage  20 min--70 max V 
Cathode Voltage 

Negative peak value  2 max y 
Negative bias value  0 max V 
Positive bias value  100 max y 
Positive peak value  150 max V 

Neater Voltage   5.7 min--6.9 max V 
Peak Neater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period < 15 s. 450 max V 
After equipment warm-up period . . .   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are Positive with resPect to grid No.i 

Anode Voltage  18000 V 
Grid-No.4 Voltage   200 V 
Grid-No.2 Voltage  50 V 
Cathode Voltage  34 to52 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance I  5 max mn 

Includes implosion protection hardware. 

The grid-No.4 voltage required for optimum focus of any individual tube 
will have a value anywhere between 0 and .400 volts with the combined 
grid-No. 1 voltage and video-signal voltage adjusted to give an anode 
current of 200 microamperes on a 13-1.2 inch by 18-inch pattern from an 
RCA-2821 monoacope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front ofthis section 

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



23FBP4 

Picture Tube 
PAN-0-PLY--INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands 
around Periphery of Tube Panel --Mo Separate-Safe-
ty-Glass or integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Low-Grid-No.2 Voltage--for Cathode-Drive Operation 

The xeSP4 is the same as the x3ENP4 except fo r the followIng i ten: 

Optical: 

Surface of Protective Panel Treated to reduce 
specular reflection 

o 

(*- RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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23FMP4 

Picture Tube 
PAN-0-PLY--INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Sands 

around Periphery of Tube Panel--No Separate Safe-

ty-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

The 23FNAI is the same as the s3ETP4 except for the following stem: 

ElectriCal: 

Heater Current at 6.3 volts  450 t 20 ma 

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

DATA 
8-64 





23FRP4 

Picture Tube 
FILLED-RIM TYPE 

110° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
Cathode to all other electrodes. . . 5 pF 
Grid No.1 to all other electrodes. . 6 pF 
External conductive coating to anode' 1700 min--2500 max pF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time (Average)  Il s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light transmission at center (Approx.)   42 % 

MECHANICAL 

Weight (Approx.)   
Overall Length   
Neck Length   
Projected Area of Screen   
External Conductive Coating 
Type (See CRT OUTLINES let front of this section) . Regular-Band 
Contact area tor grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 

29 lb 
14.250 ± .281 in 
4.500 ± .125 in 

282 sq in 

Pin 1-Heater 
Pin 2-Grid No.1 ANODE 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 GI 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, Grid 

No.5, Screen, Collector) 
C -External Conductive 

H Coating 8HR H  

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive moth reopen i to grid No.1 

Anode Voltage   11000 min--23000 max 
Grid-No.4 Voltage 

Positive value  
Negative value  

Grid-No.2 Voltage   
Cathode Voltage 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

Heater Voltage  

25 

1250 max 
400 max 
min--60 »X 

2 max 
0 max 

100 max 
150 max 

5.7 min--6.9 max 

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

DATA 

2-61 



23FRP4 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period 5 15 s. . . 
After equipment warm-up period  

Heater positive with respect to cathode: 
Combined AC & DC voltage  
DC component  

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are posittve ytth respect to grid No.1 

Anode Voltage   16000 
Grid-No.4 Voltage   0 to 400 V 
Grid-No.2 Voltage   50 V 
Cathode Voltage   32 to50 V 

For visual extinction of focused raster 
Field Strength  0 to 10 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance  1.5 max mn 

450 max Y 
300 max V 

200 max V 
100 max V 

• IscIndes implosion protection hardenre. 

14.375 
8031 

DIMENSIONAL OUTLINE 
(Bulb JI87 K) 

20.250 3.031 

MINIMUM SCREEN 
DIAGONAL 22.312 

GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

21.2663.062 

F-SHELL OPENING 19.939 50 R MIN.  1 

r14.2503.281 4.500 3.125 
97503.1564-•1 —•. 

BASE 
IJEDEE 
I NO. 
87-208 

11'..3011 

SHELL 
OPENING 

15.814 
MIN. 

gem" 

— \-3611a 
1.125 3 DIA 

..04 
-.025 REFERENCE 

LINE 
I6.9R. DETERMINED BY 

.57 GAUGE 
5.34 JEDEC NO. G-126 

DIMENSIONS IN INCHES 

CAVITY CAP 
JEDEC 
NO.JI-21 

• 200 2.000 ' 
-.120 

tse?\ 

SELS-1570 ( 7;) 

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



23FSP4 

Picture Tube 
FILLED-RIM TYPE 110° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . . 5 pF 
Grid No.1 to all other electrodes . . 6 pF 
External conductive coating to anode 1700 min--2500 max pF 

Heater Current at 6.3 V   600 ± 30 mA 
Heater Warm-Up Time (Average)   11 s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  42% 

MECHANICAL 

Weight (Approx  )  29 lb 
Overall Length  14.875 ± .281 in 
Neck Length   5.125 ± .125 in 
Projected Area of Screen  282 sq in 
External Conductive Coating 

Type (see CRT OUR INES 1 at front of titis section) . .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 
og ANODE 

Pin 1-Heater Cap-Anode 

Pin 3-Grid No.2 G2 GI Grid No.8. 
(Grid No.3 Pin 2-Grid No.1 

Pin 4-Grid No.4 Screen, 
Pin 6-Grid No.1 Collector) 

GI C-External Pin 7-Cathode 
Pin 8-Heater Conductive 

Coating H 888 H 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage   11000 min--23000 max V 
Grid-No.4 Voltage 

Positive value  1100 max V 
Negat;ve value  550 max V 

Grid-No.2 Voltage   200 min--550 max V 
Grid-No.I Voltage 

Negative peak value   220 max V 
Negative bias value   155 max Y 
Positive bias value   0 max V 
Positive peak value   2 max V 

Heater Voltage  5.7 min-6.9 max V 

RADIO CORPORATION or AMERICA 
Electronic Components and Devices Harrison. N. J. 

DATA 
2-67 



23FSP4 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period < 15 s. . . . 
After equipment warm-up period  

Heater positive with respect to cathode: 
Combined AC & DC voltage  
DC component  

450 max V 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive mith respect to grid No.1 

Anode Voltage   18000 V 
Grid-No.4 Voltage   0 to 400 V 
Grid-No.2 Voltage   300 V 
Cathode Voltage   28 to 62 V 

For visual extinction of focused raster 
Field Strength  0 to 12 0 

Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Orid-No.1 Circuit Resistance I  5 max mn 
e Includes inoloeion protection hardware. 

14.375 
»31 

5.34 

DIMENSIONAL OUTLINE 
(Bulb JI87 K) 

DIMENSIONS IN INCHES 

5250t. 
±.125 

20.250 ±.031 14.875 ± .281 

MINIMUM SCREEN 
DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 
  21.266 2.062  rSHELL OPENING 19.939 

50 R.— MIN. 

736.7R 1.125 **°43 MA. 
—.025 

16.9R. REFERENCE 
37 LINE 

DETERMINED BY GAUGE 
JEDEC NO. G-126 92CS— 14561 

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



23GSP4 

Picture Tube 
PAN-O-PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
NO ION-TRAP MAGNET REQUIRED 110° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . . 5 pF 
Grid No.1 to all other electrodes . . 6 pF 
External conductive coating to anode. 1700 min --2500max pF 

Heater Current at 6.3 V   600+30 rnA 
Heater Warm-Up Time (Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  42% 

MECHANICAL 

Weight (Approx  )  28 lb 
Overall Length 14.875 i .281 in 
Neck Length   5.125 t .125 in 
Projected Area of Screen  282 sq in 
External Conductive Coating' 

Type (See CRT OUTLINES 1 at front of this section) . .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

TERMINAL DIAGRAM (BOTTOM VIEW) 
ANODE 

Pi n 1 - Heater 04 o Cap-Anode 

Qz GI Grid No.S, 
(Grid No.3, Pin 2-Grid No.1 

Pin 3-Grid No.2 
Pin 4-Grid No.4 Screen, 
Pin 6-Grid No.1 Collector) 
Pin 7-Cathode 2 7 K C- External 
Pin 8-Heater Conductive 

H H Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage   11000 min -- 23000 max V 
Grid-No.4 Voltage 

Positive value  1100 max V 
Negative value  550 max Y 

Grid-No.2 Voltage   200 min -- 550 max V 
Grid-No.I Voltage 

Negative peak value   220 max V 
Negative bias value   155 max V 
Positive bias value   0 max V 
Positive peak value   2 max 

Heater Voltage 57 min -- 6.9 max V 



23GSP4 

Peak Neater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period < 15 s. . . 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage   18000 V 
Grid-No.4-Voltageb  200 Y 
Grid-No.2 Voltage   300 V 
Cathode Voltage   28 to62 V 

For visua' extinction of focused raster 
Field Strength  0 to 12 G 

Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance I  5 max mn 
• Include. implosion protection hardwere. 

The grid-No.4 voltage required for optimum foes, of any individual tube 
will have a value anywhere between 0 and v400 volts with the combined grid-
No.1 voltage and video-signal voltage adjusted to give en enode current 
of 200 microamperes on a 13-1/2-inch by 18-inch pattern from at RCA-2721 
monoscope, or equivalent. 

DIMENSIONAL OUTLINE 
FOR PICTURE TUBE UTILIZING BULB 1187% MUM MOUNTING LUGS 

[..-20 402 188 m-srmtes-rell+ 

 21.420 fv-14.875 281-4 

4-1000 
1125 

15.650 

14480 
±A88 

MINIMUM SCREEN 
DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

r- 20.650±.125 
RIM-BAND OPE 

19.900 MIN. 
36.71'11 So R. 

3.34 
5 

DIMENSIONS IN INCHES 

AVITY 
CAP 
emac 
Ne.m41 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. O-126 

BICI- 13501 

, 

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



23HFP4A 

Picture Tube 
PAN-0-PLY--INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Banda Around 

Periphery of Tube Panel--No Separate Safety-Blass or 
Integral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECT1011 
NO ION-TRAP MAGNET REQUIRED 

The 2.0P44 is the same as the 23E7P4 except for the f o l lowing items: 

ELECTRICAL 

Heater current at 6.8 volts  450 ± 20 BA 

MECHANICAL 

External Conductive Coating 
Type  Special 
Contact area for grounding   Near Reference Line 

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

DATA 

7-65 
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23NP4 

Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 11 119 MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

Electrical: 

Di rect I nterel ect rode Capaci tances: 
Grid No.1 to all other electrodes  6 Pf 
Cathode to all other electrodes  5 Pf 

External conductive coating to anode . . 1.2500 max. pf 
11700 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curven. set frontotthisSection). . P4--Sulfide Type 
Aluminized 

Faceplate Fi 1 tergl ass 
Light transmission at center (Approx.)   78% 

Mechanical: 

Weight (Approx.)   24 lbs 
Overall Length   14.531" t .281" 
Neck Length  5.125" t .125' 
Projected Area of Screen   282 sq. in. 
External Conductive Coat ing: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See PIcture—Tube Dimensional-Outlines and Bulb J587 B sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No. B7-2081 
Basing Designation for BOTTOM VIEW  BHR 

) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8- Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Coll ector) 

C- External 
Conduct ive Coat ing 

or 1 ,mDto t...unrunmi It/IN UF AMEHIUA 
Vella Electronic Components and Devices Harrison, N. J. 

DATA 

4-65 



23NP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecified, voltage values 
are posittve with respect to grit! No.1 

Anode Voltage  f22000 max. voit  
111000 min. volts 

Grid-No.4 (Focusing) Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

Grid-No.2 Voltage  f70 max. volts 
140 min. volts 

Cathode Voltage: 
Negative peak value  2 max. volts 
Negative bias value  0 max. volts 
Positive bias value  155 max. volts 
Positive peak value  220 max. volts 

Heater Voltage   {6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heaternegativewith respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max. volts 

After equipment warm-up period . .   300 max. volts 
Heater positive with respect to cathode: 

Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise sPecified. voltage values 
are posstsve with resPect to grid No.1 

Anode Voltage  18000 volts 
Grid-No.4 Voltage  200 volts 
Grid-No.2 Voltage  50 volts 
Cathode Voltage for visual extinction 
of focused raster   34 to52 volts 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

For X-radiation shielding consideration, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



23FP4A 

Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . • 5 Pf 
Grid No.1 to all other electrodes . . . 6 Pf 

External conductive coating to anode. . {2500 max. Pf 
1700 min. Pf 

Heater Current at 6.3 volts   600 ± 60 ma 
Heater Warm-Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4--Sulfide Type, 
Aluminized 

Faceplate   Filterglass 
Light transmission (Approx  )  78% 

Mechanical: 

Weight (Approx  )  24 lbs 
Overall Length  13-11/16" + 5/16" - 1/4" 
Neck Length   4-3/8" ± 1/8" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Dulb J187 8 sheets at 
front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.87-208) 
Rasing Designation for BOTTOM VIEW  8HR 

G4 ANODE 
Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

aQ411!) RADIO CORPORATION OF AMERICA lle Electron Tube Division Harrison, N. J. 
DATA 

4-63 



23FP4A 
Maximum and Minimum Ratings, Design-Max:mum Values: 

Unless otherwise specified, voltageval — 
uesarepositive with respect to cathode 

ANODE VOLTAGE  f23500 max. volts 
111000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   1550 max. volts 
1200 min. volts 

GRID-No.1 VOLTAGE: 
Negative peak value   200 max. volts 
Negative bias value   154 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  16.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltageval— 
uesarepositive with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   0 to400 volts 
Grid-No.2 Voltage   450 volts 
Grid-No.1 Voltage for visual extinction 

of focused raster   -45 to -105 volts 

Maximum Circuit Value: 

Grid-No. 1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

C7.-) 

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



23GJP4A 

Picture Tube 
PAII-O-PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
110° MAGNETIC DEFLECTION CATHODE-DRIVE TYPE 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . 5 pF 
Grid No.1 to all other electrodes . 6 pF 
External conductive coating toanode. . 1700 min--2500 max pF 

Heater Current at 6.3 V   450 ± 20 mA 
Heater Warm-Up Time (Average)   Ii s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 
Phosphor P4--Sulfide Type, Aluminized 

For curves, see front of this section 
Faceplate   Filterglass 

Light transmission at center (approx  )  42% 

MECHANICAL 

Weight (Approx  )  28 lb 
Overall Length  14.250 ± .281 in 
Neck Length   4.500 ± .125 in 
Projected Area of Screen  282 sq in 
External Conductive CoatInee 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings Dimensions 
See Picture-Tube Dimenstonal-OutItnes and Bulb J187K sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

) 

TERMINAL DIAGRAM (Bottom View) 
Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, Grid 

No.5, Screen, Collector) 
C - External Conduct ive 

Coating 

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

DATA 
6-66 



23GJP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to grid No.1 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 Voltage 

Positive value   1250 max li 
Negative value   400 max y 

Grid-No.2 Voltage  40 min--70 max V 
Cathode Voltage 

Negative peak value  2 max y 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

Neater Voltage   5.7 min--8.9 max V 
Peak Neater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up periods 15 s . 450 max y 
After equipment warm-up period . . . . 300 max y 

Neater positive with respect to cathode 
Combined AC á DC voltage   . 200 max y 
DC component   100 max y 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 
Voltages are positive with respect to grid No.1 

Anode Voltage  18000 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  50 V 
Cathode Voltage  34 to 52 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance   1.5 Max mn 

Include. inpleeien protection hardwere. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CAIRODE-RAE TOES at 

front of this section 

( 

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



23HGP4 

Picture Tube 
PAN-O-PLY TYPE WITH MOUNTING LUGS 

110° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . . 
Grid No.1 to all other electrodes . . 
External conduct ive coating to anode. .1 

Heater Current at 6.3 V   
Heater Warm-Up Time (Average)   
Electron Gun  Type Requini 

OPTICAL 
Phosphor P4--Sul 

For curves, see front of this section 
Faceplate   

Light transmission at center (Approx  ) 

MECHANICAL 
Weight (Approx  ) 28  5 lb 
Overall Length 14  875±.281 in 
Neck Length 5  125±.125 in 
Projected Area of Screen  282 sq in 
External Conductive Coating' 

Type (See CRT OUTLINES I at front of this section) . .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
BIM Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.67-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

ANODE 
D4 

5 pF 
6 pF 

700 min--2500 max pF 
450± 20 mA 

Ii a 
ng No Ion-Trap Magnet 

fide Type, Aluminized 

Filterglass 
42% 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C- External 
Conductive 
Coating 

H H 

EIHR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are posittve with respect to cathode 

Anode Voltage   11000 min--23000 max V 
Grid-No.4 Voltage 
Positve value  1100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   200 min--550 max V 
erid-No.1 Voltage 

Negative peak value   220 max V 
Negative bias value   155 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

Heater Voltage  5.7 min--6.9 max V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. 

OATS 

12-66 



23HGP4 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period í 15 s . . 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC e. DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage   18000 V 
Grid-No.4 Voltageb  200 V 
Grid-No.2 Voltage   300 V 
Cathode Voltage   28t062 V 

For visual extinction of focused raster 
Field Strength  0 to 12 G 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance  

• Includes implo•ion protection hardware. 

The grid-No.4 voltage required fer optimum focu• of any indi•idu•I tub* 
will have • value anywhere between 0 and .400 volts with the combined 
grid-No.1 voltage sod video-signal voltage adjusted to give an asede 

o n current of 200 ancroampere• n • 13-1/2-inch by 18-inch patte from en 
IFICA-2F21 mono•cope. or equivalent. 

For 0-radiation shielding considerations, see sheet 
1-ReplArlor PRPCAOTIONS POR CAUIODR-RAT ?MS 

at front of this section 

DIMENSIONAL OUTLINE (Bulb JI87 X With Mounting Lugs) 

21266 14875 t .281H 

20.402 ± .188 tz-tvo 

1.5 lux ma 

P 
15650 14,480 

•±188 

MINIMUM SCREEN 

DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

H— 20.650 t 125 

h_1211.19-.E9t 0DI‘Firee 

I 36.7R. 
te..9R I 50R. 

DIMENSIONS 

IN INCHES 

-.Indicates • 
rhaneo. 

1125+2;1091. 

, 570 -igisE 
1.5.34-4 JEDEC Na B7- 208 

1..2000 
+200 
; -120 

CAVITY 
GAP 
JEDEC 
No.J1-21 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No.G-126 

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



23HUP4A 

Picture Tube 
PAN-O-PLY TYPE LOW-GRID-No.2 VOLTAGE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes . . 6 PF 
Grid No.1 toal 1 otherelectrodes . . 6 pf 
External conductive coating toanode. 1700 min--2500 max pF 

Heater Current at 6.3 volts   450 i 20 mA 
Heater Warm-Up Time (Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens Unipotential 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (approx  )  42% 

MECHANICAL 
Weight (Approx  )  28 
Overall Length  14.125 ± .2U in. 
Neck Length   4.875 a .125 in.. 
Projected Area of Screen  282 sq in 
External Conductive Coating. 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines and Bulb JI87K sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2-Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 
Cap-Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C -External Conductive 
Coating 

) 

14 

«Indicates a change. 

(0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, R. J. 

DATA 
7-67 



23HUP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  12000 min--23500 max V 
Grid-No.4 (Focusing) Voltage 

Positive value   1250 max V 
Negative value   400 max y 

Grid-No.2 Voltage  20 min--60 max y 
Cathode Voltage 

Negative peak value  2 max y 
Negative bias value   V 
Positive bias value  0 max 100 max V 
Positive peak value  V 150 max 

Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds. . . . V 450 max 

After equipment warm-up period . V 300 max 
Heater positive with respect tocathode: 
Combined AC and DC voltage . .   200 max y 
DC component   100 max y 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  18000 li 
Grid-No.4 Voltage6   200 y 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to45 y 

For visual extinction of focused raster 
Field Strength of required adjustable 
centering magnet  0 to 12 6 

MAXIMUM CIRCUIT VALUE 

Orid-No.1-Circult Resistance   1.5 max lin 

4 Includes implosion protection hardware. 

The grid-No.4 voltage required for optimum focio, of any individual tube 
will have • value anywhere between 0 and v400 volt, with the combined 
grid-No.1 voltage and video-signal voltage adjusted to give an anode 
current of 200 microamperes on a 13. 5-incli by 18-inch pattern frs. an 
FICA-2F21 monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

(j) 

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



23HWP4A 
Picture Tube 

( 

PAN-O-PLY TYPE WITH MOUNTING LUGS 
1100 MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes. . . 5 pF 
Grid No.1 to all other electrodes.   6 pF 
External conductive coating to 
anode'  1700 min--2500 max pF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time (Average)  II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light transmission at center (Approx.)   42% , 

MECHANICAL 

Weight (Approx.)   28 lb 
Overall Length 14  875 t .281 in 
Neck Length 5  125 t .125 in 
Projected Area of Screen   282 sq in 
External Conductive Coating 
Type (s., CHI ouninEs I .t front of thi• eirictioil) • • Regular-Band 
Contact area for grounding Neer Reference Line 

Cap  Recessed Small Cavity (JEDEC no.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.(17-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Neater ANODE Cap-Anode 
Pin 2-Grid No.1 04 (Grid NO.3, c 
Pin 3-Grid No.2 Grid No.5, 
Pin 4-Grid No.4 Ga 6 GI Screen 
Pin 6-Grid No.1 Collector) 
Pin 7-Cathode C -External 
Pin 8-Neater 2 Conductive 

01 H Coating 

PHR 

MAXIMUM AND MINIMUM RATINGS, DESIGN—MAXIMUM VALUES 

Voltages are positive with respect to grid No.1 

Anode Voltage  12000 min--22000 max V 
Grid-No.4 Voltage 

Positive value   1250 max V 
Negative value   400 max V 

Grid-No.2 Voltage  30 min--70 max V 
Cathode Voltage 

Negative peak value  2 max V 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

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

DATA 
12-66 



23HWP4A 

Heater Voltage 5  7 min--6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up periods 15 s . . . 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC compcnent  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are postttve with respect to grid No. I 

! Anode Voltage   16000 V 
1 Grid-No.4 Voltage   0 to400 V 
, Grid-No.2 Voltage   50 V 

Cathode Voltage   32 to50 V 
For visual extinction of focused raster 

Field Strength  0 to 10 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grld-No.I Circuit Resistance  1.5 max mn 
a Include. Implealon prececraen hardware. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBBS 

at front of this section 

15080 14480 
1188 

.1110.•••Wel 

DIMENSIONS 
IN INCHES 

DIMENSIONAL OUTLINE 
(Bulb JI87K with Mounting Lugs) 

21266 -- F4.875±281 
9750 5J25 
±156 T±ms 

ii 18880 2.000 +200 
t125 II f -.120 

111M-BAN) 
omme 
Irmo 

20.402 ± .188 

MINIMUM SCREEN 

DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

w-20.650± 125 — 
RIM-BAND OPENING 

''16.9 R. 19.900 MIN. 36.7R. 
50 R. 

1.125+D31 DIA. -D25 

570 88SE 
.34-w JEDEC NO. 87- 208 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No.G-I26 

CALM 
CAP 
JEDEC 
No.JI-21 

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



23HXP4 

Picture Tube 

o 

PAN-O-PLY TYPE 

1100 MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

The 23HXP4 is the same as the 23ETP4 except for the faceplate 
which is treated to reduce specular reflections and 

the following items: 

ELECTRICAL 

Heater Current et 6.3 V  450 a 20 NA 

MECHANICAL 

External Conductive Coating 
Type  Special 
Contact area for grounding  Near Reference Line 

e o ElectronicA'pfC CConiZ liCnntsOaRndADeviceaN o r AMERICA C ;lriEsonn.IN. AI 
nATA 

6-6,5 
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23JP4 

Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
LOW-GRID-NO.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warn-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . . 5 Pf 
Grid No.1 to all other electrodes . . . 6 Pf 

2500 max. PI External conductive coating to anode. . f 
12000 min. pf 

Heater Current at 6.3 volts   450 ± 25" ma 
Heater Warm-Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves. see ?root of this Section). P4—Sulfide Tyr*, 
Aluminized 

Faceplate and Protective Panel  Filterglass 
Light transmission (Approx  )  40% 

Mechanical: 

Weight (Approx  1   32-1/2 lbs 
Overall Length  15-7/16" t 7/16" 
Neck Length   5-3/8" t 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating:  1 
Type Regular-Band 

, Contact area for grounding  Near Reference Line 
For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J187 A sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) I 
Base  JEDEC No. 86-214 

Basing Designation for BOTTOM VIEW  7FA 

Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Grid No.1 
Pin 6-Grid No.4 
Pin 7-Grid No.2 

H 

MODE 

Cap-Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

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

DATA 
4-63 



23JP4 
Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val— 
ues are positive with respect to grid No.I 

  122000 max. volts 
115000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   f70 max. volts ( 
144 min. volts ) 

CATHODE VOLTAGE: 
Negative peak value   2 max. volts 
Negative bias value   0 max. volts 
Positive bias value   100 max. volts 
Positive peak value   150 max. volts 

HEATER VOLTAGE  16.9 max. volts 7 
15.7 min. volts ( 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage val— 
ues are positive with respect to grid No.1 

Anode Voltage   16000 volts 
Grid-No.4 Voltage   0 to500 volts 
Grid-No.2 Voltage   50 volts 
Cathode Voltage for 

visual extinction of 
focused raster  35 to50 volts ( 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

ANODE VOLTAGE 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW -VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 
Heater Current at 6.3 volts  600 t 30 ma 
'Heater Warm-Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 pf 
Cathode to all other electrodes  5 pf 
External conductive coating to ultor . •f2500 max. mgf 

1.1700 min. mmf 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   114° 
Horizontal   102° 
Vertical   840 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission at center (Approx.) . .... . . 78% 

Phosphor (For Curves, see front of this Section) P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   14-3/8" ± 5/16" 
Greatest width   20-1/2" + 1/16" - 1/8" 
Greatest height  16-1/2" t 1/8" 
Diagonal   23-25/64" + 3/32" - 1/8" 
Neck length  5-1/8" ± 1/8" 
Curvature of faceplate (Radii): 

Center Intermediate &Ire 

External surface   50" - 36-3/4" 
Internal surface   30" 48" 24" 

, Screen Dimensions (Minimum): 
' Greatest width   19-1/4" 

Greatest height  15-1/8" 
Diagonal   22-5/16" 
Projected area  282 sq. in. 

Weight (Approx.)   24b 
Operating Position   Iil; 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb   J187 (1140) 

RADIO CORPORATION Of AMERICA 
Electron Tube Division Harrison, N. J. 
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Base 

Rasing Designation for BOTTOM VIEW. 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

Small-Button Neoeightar 7-Pin, Arrangement 1. 
(JEDEC No. B7-208) 
 8HR 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

CRID-DRIVEA SERVICE 

Unless otherwise specified, voltage values 
are posittve with respect to cathode 

Maximum and Minimum Ratings, Design-Nastnun Values: 

ULTOR VOLTAGE  f22000 max. volts 
111000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.? VOLTAGE   f550 max. volts 
1200 min. volts 

GRID-No.1 VOLTAGE: 
Negative-peak value   220 max. volts 
Negative-bias value   154 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Equipment Design Ranges: 

With anyultorvoltage (Eo 5h) betweenil000 and 22000 volts 
and grid—No.2 voltage (Sc 2h) between 220 and 550 volts 

Grid-No.4 Voltage 
for focus.  0 to 400 volts 

Grid-No.1 Voltage (Ec o.) for 
visual extinction 
of focused raster   See Roster—Cutoff—Ronge Chart 

for Grid—Drive Service 
Grid-No.1 Video Drive from 
Raster Cutoff (Black level): 
White level value 
(Peak positive) ..... . . . .Same value as determined 

for Ec ok except video drive is a 
positive voltage 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Grid-No.4 Current  -25 to +25 i+a 
Grid-No.2 Current  -15 to +15 ga 
Field Strength of Adjustable 
Centering Magnet*  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of stlooce volts 
and grid-No.2 voltage of eoo volts 

Grid-No.4 Voltage for focus'   0 to 400 volts 
'Grid-No.1 Voltage for visual 

extinction of focused raster   -36 to -94 volts 
Grid-No.1 Video Drive from 

Raster Cutoff (Black level): 
White-level value ...... 36 to 94 volts 

Maximum Circuit Values: 

pGrid-No.1-Circuit Resistance   1.5 max. megohms 

CATHODE-DRIVEq SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.: 

Moiximum and Minimum Ratings, Design-ex:mum Values: 

f22000 max. 
111000 max. 

ULTOR-TO-GRID-No.1 VOLTAGE   volts 
volts 

GRID-No.4-70-GRID-No.1 (FOCUSING) 
VOLTAGE: 

Positive value   1250 max. volts 
Negative value   400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   f700 max. volts 
1350 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE   550 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Pcsitive-peak value  220 max. volts 
Positive-bias value  154 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

HEATER VOLTAGE   f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . 450 max. volts 
After equipment warm-up period . • 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage USe5ell between zi000 
and 22000 volts andgrid-No.2-to-grid-No./ voltage (R0211) 

between 225 and 7oo volts 
Grid-No.4-to-Grid-No.1 

Voltage for focus'   0 to 400 volts 

RADIO CORPORATION OF AMERICA 
iro lip Electron Tube Division Harrison, N. J. 
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Cathode-to-Grid-No.1 Voltage 
(E)4,1) for visual extinction 
of Tocused raster See Raster-Cutoff-Range Chart ( 

for Cathode-Drive Service'‘,_ 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)  Same value as determined for 

Ek91 except video drive is,a 
negative voltage' I 

Grid-No.4 Current  -25 to +25 ma 
Grid-No.2 Current  -15 to +15 ma 

Field Strength of Adjustable 
Centering Magnet'  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-frid-
1 

No.1 voltage of xle000 volts _ 
and grid-No.2-to-
grid-No.1 voltage of goo volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus'   0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
for visual extinction 
of focused raster  36 to 78 volts 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value  -36 to -78 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 

Grid drive is the operatin condition in which the video signal varies 
the grid-No.1 potential wi th respect to cathode. 

• Individual tubes will have satisfactory focus at some valueofgrid-No.4 
(or grid-No.s-to-grid-No.1) voltage between 0 and SOO volts under I 
conditions with the combined bias voltage and video-signal voltage ' 
adjusted to produce an ultor current of 200 microamperes. 

It Distance from Reference-Line for suitable Pm centering magnet should 
not exceed 2-1/4.. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/a-inch 
radius concentric with the Center of the tube face. It is to be noted 
that the earth's magnetic field cancauseas much as 1/2-inch deflection 
of the spot from the 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.I and the ( 
other electrodes. 

OPERATING CONSIDERATIONS 
I-Ray Warning. When operated at ultor voltages up to 16 

kilovolts, this picture tube does not produce any harmful X-ray 

radiation. However, because the rating of this type permits 
operation at voltages as high as 22 kilovolts (Design-maximum 

value), shielding of this picture tube for X-ray radiation may 
be needed to protect against possible Injury from prolonged 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I. 
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exposure at close range whenever the operating conditions 

involve voltages in excess of 16 kilovolts. 

Shatter—Proof Cover Over the Tube Face. Fol lowing con— 

ventional picture—tube practice, it is recommended that the 

cabinet be provided with a shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 

accidentally and to protect against possible damage resulting 

from tube implosion under some abnormal condition. This 
safety cover can also provide X—ray protection when required. 

) 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Flirting% N. J. 
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SCREEN WIDTH 19e MIN. 
4 

 .20 -1- _*--• (NOTE 6) 

415« R. 
1-30- R. 

/ 12« 

24. R. 

TRANSPARENT 
PROTECT IVE 
COATING " 

(OPTIONAL) 

• 

............. . 

3.109« 

+.031: 
-.025 SMALL-BUTTON NEOEIGHTAR 

7-PIN BASE 
ARRANGEMENT I 
JEDEC NSI B7- 206 

(NOTE 3) 

SCREEN 
HEIGHT 

I51« e 
MIN. 

2.t6" 

REFERENCE LINE 
(NOTE 2) 

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

TRANSPARENT 
INSULATING 
COATING 
(NOTE 5) 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC Nla JI— 21 

(NOTE I) 

REINFORCING J 4 f 4 *". 
RIBS 

SEE DETAIL 

DATA 4 
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I 2.250 

a3.375g 1 

I .43e1 

 • SPLICE LINE 

AJe ft SEAL SEAL But_Gr 
(NOTE e) (NOTE 7) 

MOLD-MATCH LINE 

DETAIL OF PANO. 

NOTE I THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF t 30°. ULTOR TERMINAL IS ON SANE SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDEC No.G-I26 (SHOWN AT FRONT OF 

THIS SECTION; AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOTBERIGIDLY MOUNT-
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF I-S/4.. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFTDRYLINT-
LESS CLOTH. 

NOTE 8: MEASURED AT THE MOLD-MATCH LINE. 

ROTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 1/8., BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-

SIONING THE ENVELOPE SVPDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: AREA BETWEEN MOLD-MATCH LINE AND SEAL BULGE IS 

1/2" MINIMUM. THIS SHOULD BE THE MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. SUPPORTS MUST BE SPACED FROM THE TUBE BY 
THE USE OF CUSHIONING PADS MADE OF ASPHALT, IMPREGNATED 

FELT OR EQUIVALENT. 
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BULB-CONTOUR D I MENS I ONS 

LONE-SIDE VIEW 

SNORT-SIDE VIEW 

2.oe 
1 1 5.7.4;ti 

401 

7. 6" 

7.30» 

6.66»I L 
11.07» 

KX02»  

9.76»  

r*-   

r_s3.69»  

7.S5»  

1.1-2.86 

REFERENCE 11E ." 

Y AXIS 

a 

e 
ste" • e 2#. 

e•f2 eg, o • q• trt. 

A 

3.2S» 

Y AXIS 

.r9ao" 

4.00"—* 
4.75=6. 
5.50»-6. 

V2r:7 
66, 

.seee4 
92CL—I0652 

MOTE: PLANES A THRU G ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 

DESCRIBE THE BOGIE—BULB EXTERNAL CONTOUR IN PLANES THROUGH 

THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

RADIO CORPORATION OF AMERICA 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

E•F = 6.3 VOLTS 
ULTOR-TO-GRID-N61 VOLTS616000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID NI TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE =18"x 131/2 » 

GRID-DRIVE SERVICE 
= 6.3 VOLTS 

ULTOR VOLTS =16000 
GRID N2I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE =18"x13 1/2 » 

 SS  
 ii111111111811111:: 

......  ........... ••••••••••••••• 
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0 10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-10625 

SO 
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Electron Tube Division Harrison, N. J. 
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AVERAGE DRIVE CHARACTERISTICS 

o 

CATHODE—DRIVE SERVICE GRID—DRIVE SERVICE 
Ef =6.3 VOLTS Ef r 6.3 VOLTS 
ULTOR —TO—GRID-612 I ULTOR VOLTS =11000 TO 22000 

vuLTS ri1000 TO 22000 GRID N2I BIASED NEGATIVE WITH 
CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE TO GIVE 
RESPECT TO GRID N2I TO GIVE FOCUSED RASTER CUTOFF. 
FOCUSED RASTER CUTOFF. 

— CATHODE DRIVE 
GRID DRIVE 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



23YP4 

Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

..----\ Heater Current at 6.3 volts   600 t 5% ma 
L Heater Warm-Up Time (Average)   11 seconds 
- Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes . . . 6 Me 
Cathode to all other electrodes . . . . 5 Mkrf 

External conductive coating to ultor. . 12500 max. PPf 
12000 min. pf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel   Filterglass 
Light transmission (Approx  )  40% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 
Aluminized 

Mechanical: 

  Operating Position.  . .  Any  
Weight (Approx  )  34-1/2 lbs 
Overall Length  18-5/16" t 7/16" 
Neck Length   5-1/2" ± 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
SeePtcture—Tube DImensional-Outlines and Bulb J187 DIG sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDECNo.J1-21) 
Base Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.66-203) 
Basing Designation for BOTTOM VIEW  12L 

uLTomG4 
Pin 1-Heater ige;-.b Cap-Ultor 
Pin 2-Grid No.1 ci (Grid No.3, 
Pin 6-Grid No.4 Grid No.5, 
Pin 10-Grid No.2 Collector) 
Pin 11-Cathode c.0 - External 
Pin 12-Heater G2 Conductive 

Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Naxsnun Values: 

ULTOR VOLTAGE  f22000 max. volts _ 
112000 min. volts ( 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts - 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts ) 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 
and grid-No.2 voltage of goo volts 

Grid-No.4 Voltage for focus   0 to 400 volts 
Grid-No.1 Voltage for visual extinction 

of focused raster   -35 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Becton Tube Division Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

GENERAL DATA 

ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 

Electrical: 

Heater Current at 6.3 volts   600 t 10% ma 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes   6 mod 
Cathode to all other electrodes   5 Mgf 

External conductive coating to ultor. . ' 42500 max. µµf 2000 min. of 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  75% 

Phosphor (For cornea, see front of this Section). • P4—Sul fide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  35 lbs I 
Overall Length  
tteck Length  19-1/8" t 33"  

5-1/2' t 3/16" 
Projected Area of Screen  332 sq. in. 
External Conductive Coat ng: 
Type  Special 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dintensional-Outtines and Bulb Jigs A/II sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases (Alternates): 

Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.86-203) 

Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11 Cathode 
Pin 12 -Heater 

ULTORG4 

Ge5 
CL 

02 

Cap -Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C-EXternal 
Conductive 
Coating 

RAW° CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE   22000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of i8000 volts 
and grld—No.a voltage of 300 volts 

Grid-No.4 Voltage for focus   -50 to +350 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28to-72 volts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance  1.5 max. megohme 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

C 
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24A HP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE FOCUS MAGNETIC DEFLECTION 

V 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or dc volts 
Current 0  6 t 10%   amp 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 iiitf 
Cathode to all other electrodes . . . . 5 /*if 

External conductive coating to ultor. . f2500 max. µµf 
12000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  76% 

Phosphor (For curves, see front of this Section). .P4---Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence   Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 

--Deflection Angles-(-Approx.-)-:-
Diagonal  110° 
Horizontal  1050 
Vertical  87o 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  15-7/8" t 5/16" 
Greatest width  22-11/16" t 1/8" 
Greatest height   18-1/2" t 1/8" 
Diagonal   24" t 1/8" 
Neck length   5-7/16" t 1/8" 

Screen Dimensions (Minimum): 
Greatest width  21-7/16" 
Greatest height   16-7/8" 
Diagonal  22-13/16" 
Projected area  332 sq. in. 

Weight (Approx  )  28 lbs 
Mounting Position   Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  J192 (110°) 
Rase  Small-Button Eightar 7-Pin, 

Arrangement 2, (JETEC No.87-183) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1-Heater 4 c Cap-Ultor 
Pin 2-Grid No.1 • (Grid No.3, 
Pin 3-Grid No.2 Grid No.5, 
Pin 4-Grid No.4 Collector) 
Pin 6-Grid No.1 2 7 C - External 
Pin 7-Cathode L  Conductive 
Pin 8-Heater I Coating 

6-57 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 
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24AHP4 

PICTURE TUBE 

GRID-DRIVE' SERVICE 

Unless otherwise sPecified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE   {20000 max. volts 
GRID-No.4 VOLTAGE: 120006min. volts 

Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE   500 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   200 max. volts 
Negative bias value   140 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warm-up period. . .   180 max. volts 
Heater positivewith respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Ec 0 between te000 and 20000 volts 
between aoo and 5oo volts and grid—No.; voltage (1c2h) 

Grid-No,4 Voltage for 
Focus9  

Grid-No.1 Voltage (Ecik) 
for Visual Extinc-
tion 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   
Field Strength of Adjust-

able Centering Magnet'. . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 14000 tb000 volts 
and gricl—No.a voltage of goo 400 Volts 

Grid-No.4 Voltage for 
Focus   -50 to +350 -50 to +350 vol ts 

& Grid drive is the operating condition in which the video signal varies 
the grid—eo.1 potential with respect to cathode. 

See next page. 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 

-50 to +350 volts 

See Raster—Cutoff—Range Chart 
for Grid—Drive Service 

Same value as determined for 
Ec ik except video drive is a 

positive voltage 
-25 to +25 pa 
-15 to +15 

15010 CORPORATION OF AMERICA, HARRISON, NEW Stir, 



24A H P4 

PICTURE TUBE 

o 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster   

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value. . . ▪ 28 to 72 36 to 94 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

-28 to -72 -36 to -94 volts 

1  5 max. megohms 

CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.1 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   520000 max. volts 
1.12000. min. volts 

GRID-No.4-70-GRID-Uo.1 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE • 640 max. volt 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive peak value  200 max. volts 
Positive bias value  140 max. volts 
Negative bias value  0 max. volts 
Negative peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . .   180 max. volts 
Heater positivewith respect tocathode  180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.s voltage lEc tigil between 
12000 and 20000 volts 

and grid-No.a-to-grid-llo.1 voltage (lice1 between 
225 and 640 volts 

Grid-No.4 -to-Grid-No.1 
Voltage for Focus §   -50to+350 volts 

▪ 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. 

• This value is a working design-center minimum. The equivalent abso-
lute mints« ultor-or ultor-to-grid-No.1 voltage is 11000 volts, be-
low which the serviceability of the 2aAlea will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating conditions 
involving supply-voltage variation and equipment variation the abso-
lute minimum ultor-or oltor-to-grid-Mo.1 voltage is never less than 
11000 volts. 

.4: See next page. 
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24AHP4 

PICTURE TUBE 

Cathode-to-Grid-No.1 
Voltage (EXg 1) for 
Visual Extinction 
of Focused Raster. . . . See Raster—Cutoff—Range Chart 

for Cathode—Drive Service 
Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black Level): 
White-level value 

(Peak negative). . . . Same value as determined for 
Ekgi except video drive is a 

negative voltage 
Grid-No.4 Current  -25 to +25 pa 
Grid-No.2 Current  -15 to +15 ma 
Field Strength of Adjust-

able Centering Magnet' . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor—to—grid—No.1 
voltage of 14000 'Boo° volts 

and grtd—No.2—to—grid—No.1 
voltage of 300 400 volts 

Grid-No.4 -to-Grid - 
No.1 Voltage for Focus . . -50 to +350 -50 to +350 volts 

Cathode-to-Grid-No.1 
Voltage for Visual 
Extinction of Focused 
Raster   28 to60 36 to 78 volts 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value  -28 to-60 -36 to-78 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4 .. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 7/16—inch 
radius concentric with Lou inri Loi uf tt.e tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2—inch deflection 

• of the spot from the center of the tube face. 

✓ The grid—No.4 voltage or grid—No.4—to—grid—No.1 voltage required for 
focus of any individual tube is independent of albor current and will 
remain essentially constant for values of ultor voltage (or ultor—to— 
grid—No.1 voltage) or grid—No.2 voltage (or grid—No.2—to—grid—No.1 
voltage) within design ranges shown for these itenu. 

For X—ray shielding considerations. see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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24AHP4 
RASTER-CUTOFF- RANGE CHART 

For Grid-Drive Service 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 12000 TO 20000 

GRID—No.4 VOLTS ADJUSTED FOR FOCUS. 

R MMMMMMMMM BRUMIRMUMME la MMMMMMM MU MMMMM MU. 
R MMMMMM • 

MU MMMMM 
MMMMMM UM 
RUMNIMMBM 
MMMMM BUM 

MUMUMBINURUMUMUMBRUZ 
BBB•MMMMMMM BUIRIMMUMB 

MOIRE  
MMMMMMM MUM MMMMMM MIIIIRMIROMUIREWBURBUI1191.» 

BMUMMMRRBMRUMMMMMMR.M.MBRRUMMMEMMMMMURBUMMBMR •MMMMMMM UMW 
MUMNIBMMU MMMMMM BM UM: "UM:: U •M 

 plindumma:10583ROMMERUM 
IMMIMIMERENFUMMM 

  MMMMM MUMUUMINISTIEWSEAMBR 
MMMMMM 11.311MMU MMMMMMMM eummumpumweeasu MMMMM 

a 31neer a." UB:UUBIRMIUMEUMBIBBBOBBl:1111,4881 
 WenrataUESRERMWffill::: 

MMMMMMMMM anammeamr.ainceratetutzteriseemm 

1119111:11saa MMMMM HilliFereiranantrailimana 
mammummume . oinuoamommummem.m..m 

-10#  

—80 

e— 

Ce — 6# 

—cc 

—14, 

—2# 

MMMMMMMMMMMMMMMMMMMMMMMMM AMMENNTMENSTUUNTM* MMMMM 
 4985NNEUNOSORMUNMW MMMMM 
Ma MMMMMMMMMMMMMMM MMUMMWSRMIROWTINUWORUNTR:QMMe 
ummummumummum nywumgeassamammewma RIM« 
MIEUMMR.B. mUMMIIMM  DWORMMUMEWMMOUSIMS&WIRMUMM 

'AMWMŒRMUMMENENNURŒMEN MMMMM 
UMW» MMMMMMMM MEIVANT&U*RMEMUMUUMURRONEREMBUR 
 r.TOEMMŒRRENTOURTNIMMIRMWSW MMMMM 
MMMMMMMMMMMMM mommrAmmumwmansammanumummemem 
MMMMMMMMMMMMMMMM rAmonammaesuen*asmuccsualum MMMMM MMMMMMMMMMMMMMMM deogammuamseemmewmummmmenummemm 
UMUUMMMMMUMMFAUENUMOTSUMUNTEMSTMORNMITSBRMMUM 
MMMMMMMMMMMMMM 6NURNUENNSITUNRNMUNNSERMEnuuM MMMMM 
MMMMM MMUIRMUMWASTOMMENIMMEMROUXESSUMEMROMMEUMM 
MMMMMMMMMM URUMBOUTOEMBUTUURMETTURMWOMUWISTODEMUUMBM 
MUUMMMIMMAMERTEERUERMURNMUMMU*USINDEBRTIRIMUUMBR  Aetugmammummessommemmumassummammem 
 ,..Nonninarivamommmamstamamasmsymumezim MMMMM 
mmemmummemostcomemeemagememasmowasommummum 
nammummrentsamneetesteemscimsturemoumnameabos MMMMM 
MMMMM mraeamemeamummusugreamomummmemeatet.mmam 
ummeremancomuussaemsememmexamusnememmomm 
MMMMM deMeEteM«PtegMaMISMIMMUMMOMOUW9rle  
UUMFdWWEORBEUMWERMBEIMR ORWOMMERB8m.:damMUMBU MMMMM 
USFAMMUEUMWEN78TOEURRODMBROMPteeigIMMUMMUM 
UW4NTMOURIMERRNIRWITUWOURWŒRffle:. 
WARENGEWRBIEROMUMCIOMOURMEPaUMMUMMUMMUMBUSUMMUM 

MRUOMBS: 

tatemuseasommusassemswt.  
ffiNENUERNERNSMONMR4MF:  
weimmeasseemes*mw:lammannum MMMMMMMMMMMMMM mumn: 

ennalIgnia111111111811:::: MM MM MM MM MMMM MM iiiiiim 
mwssmaarell  
wiegeep.f.am   
ystrlannemmum MMMMMMMMMMMMMMMMMMM mumannumm 

BUBBIUMUMUMMMMU MMMMMM MMMMMMMMMMMMMMMMMMMM 
MMUUMUUMMMO MMMMMMMM INIUM MMMMMMMMMM ORRMOMMUMM 

MUMMUUMMUUMUMU MMMMMM MUMMUMBMBBMUMRMUMMMUMMM 

100 200 300 400 
GRID—No.2 VOLTS 

ELECTRON TUBE MUSK», 
liase comma* a meta amen. Nair SUM 

500 

InC3-4911111 



@ 
24A HP4 

PICTURE TUBE 

6-57 CE-9345A ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JEISFY 



24AHP4 

PICTURE TUBE 
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24A HP4 

PICTURE TUBE 

5. 

SEE NOTE NOTE 6 

5.45' 

MOLD-MATCH LINE 

ir-SPLICE LINE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND.(NOTE 7) 

DETAIL OF PANE', 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.126 ISHOM 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 FORTH'S BASE SHOULD NOT BERIG1DLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE-

LY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

MOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

ROTE 6: BULGE ATSPLICE-LINE SEALMAY INCREASETHEINDICAT-
ED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 

BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, 

THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 

SPLICE LINE IS I" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 

6-57 ELECTRON TUBE DIVISION 
IMO CORPORATION OF AAFFR1CA, HARRISON, NEW REIM 
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24AHP4 

RASTER-CUTOFF-RANGE CHART 
For Cathode-Drive Service 

Ef = 6 3 VOLTS 
ULTOR—TO—GRID—No.1 VOLTS = 12000 TO 20000 
GRID—No.4—TO—GRID—No.1 VOLTS ADJUSTED FOR FOCUS. 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef - 6.3 VOLTS 

ULTOR-TO-GRID-NO.1 

VOLTS = 16000 

CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 

No.1 TO GIVE FOCUSED 

RASTER CUTOFF. 

RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21" x 16" 
1n71-7-r'TIuIIIIII-IIIIT 
300  

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 16000 

GRID No.1 BIASED NEGA-

TIVE WITH RESPECT TO 

CATHODE TO GIVE 

FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21" x 16" 

ri  
-et  

HODE DRIVE   

D DRIVE — 

0 20 40 60 BO 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CS-9352 
amo CORM:H.10N OF AMERICA. HARRISCHI, NEW MIR 



CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID -No.1 

VOLTS = 12000 TO 20000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID No.1 
TO GIVE FOCUSED RASTER 
CUTOFF. 

, 2.5 

0.5 

-r 
-24 

4-444 

GRID-DRIVE SERVICE 

Ef . 6.3 VOLTS 

ULTOR VOLTS = 
12000 TO 20000 

GRID No.1 BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

--- CATHODE DRIVE --

GRID DRIVE 
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24AUP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
Wtth heater hautni controlled worn-up ttme 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 t 5%  amp 
Warm-up time (Average) . 11  sec 

For definition of heater :aim-I» time and method of determining 

it, see sheet BEATER WARN-UP TINE MEASUREMENT at front of 
Receiving Tube Section. 

Direct. Interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 pif 

Cathode to all other electrodes  5 ev,if 
External conductive coating to ultor . . 12500 max. me 

11700 min. mmf 
Faceplate, Spherical  Filterglass 

Light transmission (Approx.)   74% 
Phosphor (For turves, see front of this section). P4--Sulfide Type 

Aluminized 
Fluorescence  White 
Phosphorescence  —.   White 

Persistence Short 
7ocusing Method Electrostatic 
election Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   90° 
Horizontal   85° 
Vertical   68° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length   18-1/8" t 3/8" 
Greatest width   22-11/16" t 1/8" 
Greatest height  18-7/16" t 1/8" 
Diagonal   24" t 1/8" 
Neck length  4-1/2" t 3/16" 
Radius of curvature of faceplate (External surface). . 40" 

Screen Dimensions (Minimum): 
Greatest width   21-7/16" 
Greatest height  16-7/8" 
Diagonal   22-13/16" 

332 sq. in. 
32-1/2 lbs 

Any 

Projected area   
Weight (Approx.)   
Operating Position 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J192A/B 
Base   Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.86-203), or 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.86-63) 

TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

441110 CORPORATION OF AMERICA, MARMSON, WIVE MUM 
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PICTURE TUBE 

Basing Designation for BOTTOM VIEW  12L 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

12 

10 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

BRID-DRIVE4 SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design—Center Values: 

OLTOR VOLTAGE  120000 max. volts 
112000. min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any attar vottage fEe5 k) between 12000 and d0000 volts 
and grtcl—No.a voltage (Ec,h) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus §   -75 to +400 volts 

Grid-No.1 Voltage (Fcik) for 
visual extinction of 
focused raster  See Raster—Cutoff—Range Chart 

for Grid—Drive Service 
Grid-No.1 Video Drive from 

Raster Cutoff (Black Level): 
White-level value 
(Peak positive)   

Grid-No.4 Current 

see next page. 

Same value as determined for 
Eolk except video drive is a 

positive voltage 
-25 to +25 µa 

4-59 ELECTRON TUME DAASION TENTATIVE DATA 1 
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24AUP4 

PICTURE TUBE 

Grid-No.2 Current  -15 to +15 ma 
Field Strength of Adjustable 
Centering Magnett  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No.2 voltage of 

Grid-No.4 Voltage for focus . . -75 to +400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster. -35 to -72 volts 
Grid-No.1 Video Drive from 

Raster Cutoff (Black Level): 
White-level value   35 to 72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 max. megohms 

sliceo volts 
goo volts 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to grid No.1 

»Uinta Ratings, Design -Center - 

ULTOR-TO -GRID-No.1 VOLTAGE ..... . .  {20°°° max. volts 
12000° min. volts 

GRID-No.4 -TO-GRID-No.1 VOLTAGE: 
Positive value  1000 max. volts 
Negative value. . . . . ......   500 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE  640 max. volts 
GR1D-No.2 -TO-CATHODE VOLTAGE  500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   200 max. volts 
Positive-bias value   140 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warm-up period. . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any Id/tor-to-grid-No.1 voltage (Ec5,2) between 32000 
and 20000 voltsandgrid -No.2 -to -grid -No.i voltage (Rc2g1) 

between 225 and 640 volts 

Grid-No.4 -to-Grid-No.1 Voltage 
for focus §  -75 to +400 volts 

Cathode-to-Grid-No.1 Voltage 
(Ekgi) for visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
'...§,t.e; See next page.  

4-59 ELECTRON TM DIVISION TENTATIVE DATA 2 
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24AUP4 

PICTURE TUBE 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value 
(Peak negative)   

Grid-No.4 Current   
Grid-No.2 Current   
Field Strength of edjustable 

Centering Magnet!   

Examples of Use of Design Ranges: 

With ultor-to-grid-
#0.1 voltage of Aeoo volts 

and grtd-No.a-to-grid-

10.5 voltage of 300 volts 

Grid -No.4 -to-Grid -No.1 
Voltage for focus   -75 to +40C volts 

Cathode-to-Grid-No.1 Volt-
age for visual extinction 
of focused raster   33 to 60 volts 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 

' (Black Level): 
White-level value   -33 to -60 volts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance  1.5 max. megohms: 

• 
Grid drive is the operating condition in which the video signal varies! 
the grid-No.1 potential with respect to cathode. 

• This value is a working design-center minimum. The equivalent abso-
lute ultor-or ultor-to-grid-lio.1 voltage is 11.000 volts, be-
low which the serviceability of the 24AUP4 will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating conditions 
involving supply-voltage variation and equipment variation the abso-
lute minsmum ultor-or ultor-to-grid-No.1 voltage is never less than 

• 11.000 volts. 

V The grid-no.a voltage or grid-No.4-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to-
grid-No.I voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.1 

.., voltage) within design ranges shown for these items. 

I Distance from Reference Line for suitable PM centering mag net shou ld 
not exceed 2-1/4 .. Excluding extraneous fields, the center of the un-
deflected focused spot will fall within a circle having a 1/2-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflec-
tion of the spot from the center of the tube face. 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.1 and other elec-
trodes. 

Same value as determined for 
Ekgi except video drive is a 

negative voltage 
-25 to +25 Pa 
-15 to +15 Pa 

0 to 8 gausses 

For /-ray shielding considerations, see sheet 
I-RAY PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this Section 
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4-59 CE-9917A 

24AUP4 

PICTURE TUBE 

sHcxe SMALL-SMELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, NIF36- 203 
OR 

SMALL-SHELL 
DUODECAL 6-PIN BASE. 

ARRANGEMENT I 
JEDEC GROUP 4, N2B6-63 

(NOTE 3) 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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24AUP4 

PICTURE TUBE 

ELECTRON TUBE DIVISION 
11.010 COROUTION Of »MICA. .fltISON. NEW RRIn 

I. 

CE-99178 



24AUP4 

PICTURE TUBE 

5. 

SEE NOTE 6 

MOLD-MATCH UNE 

SPLICE LINE 

*MAXIMUM WIDTH OF TIME 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROMTHE PLANE THROUGH THE TUBE AXIS AND ULTOP TERMI-
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 

OF ± 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDECNo.G-116 (SHOMMIATFRONT 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 FORTHISBASE SHOULDNOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/0", 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 TUBE DIVISION 
AMMO CORPORATION Of AMERICA, HARRISON, NEW MISSY 

CE -9917C 



24AUP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE —DRIVE SERVICE 

= 6.3 VOLTS 
ULTOR—TO—GRID—NI VOLTS= 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2I TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE =21"x 16" 

GRID—DRIVE SERVICE 
= 6.3 VOLTS 

ULTOR VOLTS = 16000 
GRID N2 1 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21"x 16" 

---CATHODE DRIVE 
GRID DRIVE 

300 
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0 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 
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24AUP4   

AVERAGE DRIVE CHARACTERISTIC 

CATHODE-DRIVE SERVICE GRID -DRIVE SERVICE 
E+- =6.3 VOLTS f 6.3 VOLTS 

ULTOR -TO-GRID-N2i VOLTS = ULTOR VOLTS =12000 TO 20000 
12000 TO 20000 GRID N2I BIASED NEGATIVE. WITH 

CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE TO GIVE 
RESPECT TO GRID N21 TO GIVE FOCUSED RASTER CUTOFF. 
FOCUSED RASTER CUTOFF. 

0 20 40 60 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CM-935I 
111111101> COUOEATION or AMU., NAMSON. NEW MIT 



24BEP4 
Picture Tube 

NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

Electrical: 

Direct lnterelectrode Capacitances: 
Cathode to all other electrodes. . 5 Pf 
Grid No.1 to all other electrodes. 6 Pf 
External conductive coating to anode . f2500 max. Pf 

11700 min. Pf 
Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warm-up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of this Section) . .P4--Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmission (Approx.)   74% 

Mechanical: 

Weight (Approx.)   26-1/2 lbs 
Overall Length  14.812" ± .312" 
Neck Length  4.375" ± .125" 
E   332 sq- __ 
External Conductive Coating: ¡ 

  Projected Area_of.Screen_-_. 

Type  Modified-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J192 C/D 
sheets at front of this section. 

Cap Recessed Small Cavity(JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW   8KW 

Pin 1-Heater 
Pin 3-Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pin 7-Cathode 
Pin 8-Heater 
Cap-Anode (Grid No.3, 

Grid No.5,Screen, 
Collector) 

C-External Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum 

Unless otherwise spec shed, voltage values 
are positive with respect to cathode 

Anode Voltage  20000 max. volts 
Grid-No.4 (Focusing) Voltage: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

Values: 

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

DATA 
10-64 



24BEP4 

Grid-No.2 Voltage  550 max. volts 
Grid-No.1 Voltage: 

Negative peak value  220 max. volts 
Negative bias value  154 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

16.9 max. volts Heater Voltage   
1.5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment warm-up period   200 max. volts 
Heater positive with respect to cathode . 200 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  16000 volts 
Grid-No.4 Voltage  200 volts 
Grid-No.2 Voltage  400 volts 
Cathode Voltage for 

visual extinction of 
focused raster   42 to 78 volts 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance 1  5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

At front of this section 

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



24CP4B 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 900 MAGNETIC DEFLECTION 

Electrical: 

Heater Current at 6.3 volts  600 ± 10% ma 
Direct interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 pf 

(--.\' Cathode to all other electrodes  
External conductive coating to anode . 5 pf {2500 max. pf 

2000 min. pf 
Electron Gun  Type Requiring No 

Ion-Trap Magnet 

Optical: 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   75% 

Phosphor (For curves, see front of this section). .P4—Sulf ide Type, 
Aluminized 

Mechanical: 

Operating Position   Any 
Weight (Approx.)   35 lbs 
Overall Length   21-1/8" ± 3/8" , 
Neck Length  7-1/21J/16" 
Projected Area of Screen   332 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings, Dimensions, and 
Deflect ion Angles: 
See Picture-Tube Dtmenstonal-Outlines and Bulb J192 A/8 
sheets at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW   12N 

ANODE 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

Cap-Anode 
(Grid No.3, 
Collector) 

G2 C-External 
Conductive 
Coating 

Maximum Ratings, Design-Maximum Values: 

Anode Voltage  22000 max. volts 
Grid-No.2 Voltage  550 max. volts 

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

DATA 
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24CP4B 

Grid-No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive Peak value  2 max. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period   200 max. volts 
Heater positive with respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With anode voltage of t6000 volts 
and grid—No.2 voltage of 300 volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster   28 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohns 

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

o 

( 

RADIO CORPORATION OF AMERICA 
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25AJP22 
Color Picture Tube 

Perma-Chrome Bonded-Type Implosion Protection 
90° Rectangular HI-LITE Screen 
New Rare-Earth (Red) Phosphor Unity Current Ratios 

ELECTRICAL 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 V°   900 rtiA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 

Deflection Angles (Approx.): 

Diagonal   89 deg. 
Horizontal   78 deg. 
Vertical   sa deg. 

-Direct Interelectrode Capacitances-(Apprez.)t   
Grid No.1 of any gun 

to all other electrodes   6 pF 

Grid No.3 to all other electrodes. . 6.5 pF 

All cathodes to all other electrodes  15 pF 

External conductive coating I 2500 max. pF 
to anode (Approx.)   ( 2000 min. pF 

OPTICAL 

Faceplate   Filterglass 

Light transmission at center (Approx.)  42% 

Surface   Polished 

Screen, on Inner Surface of Faceplate: 

Type   Aluminized, Tricolor, Phosphor-Dot 

Phosphor (three separate b 
phosphors, collectively) . P22-New Rare-Earth (Red), 

Sulfide (Blue & Green) Type 

Fluorescence and phosphorescence of 
separate phosphors, respectively . . . Red, Blue, Green 

Persistence of group phosphorescence . Medium Short 

Dot Arrangement   Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of adjacent 
dot trios (Approx.)   0.029 in (0.74 mm) 

7 

MOM Electronic Components 
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25AJP22 
MECHANICAL 
Minimum Screen Area (Projected): . . 295 sq. in (1905 sq. cm) 

Bulb Funnel Designation   JEDEC No.J195-1/2 Al 

Bulb Panel Designation   JEDEC No.FP196-1/2 

Base   Small-Button Diheptar 12-pin 

Basing Designation'  JEDEC No.14BE 

Pin Position Alignment   Pin No.12 Aligns Approx. 
with Anode Bulb Contact 

Operating Position   Anode Bulb Contact on Top 

Weight (Approx.)   38 lb (17.4 kg) 
MAXIMUM AND MINIMUM RATINGS, Design- Maximum Values 

Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

Anode Voltage   j27,500 max. V 
120,000 min. V 

Total Anode Current, 
Long-Term Average   1000 max. µA 

Grid-No.3 (Focusing Electrode)Voltage   6000 max. V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage  1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage (ac or dc): 

Under operating conditions°  

Under standby conditioned  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period: 
Combined AC and DC value   200 max. V 
DC component value   200 max. V 

Heater positive with respect to cathode: 
AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 

unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 (Focusing Electrode) Voltage .. . . 16.8% to 20% 
of Anode voltage 

)6.9 max. V 
15.7 min. V 

5.5 ITIEUC. V 

C.) 

111COLII Electronic Components 

DATA 1 



25AJP22 

• 

Grid-No.2 and Grid-No.! Voltages for 
Visual Extinction of Focused 
Spot   See CUTOFF' DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube (At grid-No.1 spot cutoff 
voltage of -100 V) 1  86 

Heater Voltage: 
Under operating conditioned  6.3 V 

Under standby conditions'   5.0 V 

Grid-No.3 Current (Total)  -45 to +15 1.1A 

Grid-No.2 Current   -5 to +5 iA 

To Produce White of 9300° K + 27 M.P.C.D. 
(CIE Coordinates x3.2.81, y4).311): 
Percentage of total anode 

current supplied by Red Blue 
each gun (average)   34 32 

Ratio of cathode currents: Min. Typ. Max. 
Red/blue   0.75 1.10 1.50 
Red/green   0.65 1.00 L50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 
Horizontal  ±0.47 in (±11.9 mm) - 
Vertical   ±0.45 in (±11.4 mm) 

Lateral distance between 
the blue beam and the con-
verged red and green beams . ±0.25 in (±6.4 ma) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)   ±0.37 in (±9.4 mm) 

Maximum Required Correction for 
Register° (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the Center of the 
Screen in any Direction  0  005 in (0.13 mœ) max. 

LIMITING CIRCUIT VALUES 

High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. MQ 

In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 power 
supply be of the limited-energy type, in which the short-. 
circuit current does not exceed 20 milliamperes. 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-

circuit resistance (each gun)  0.75 max. MQ 

Green 
34 % 

MM Electronic Components 
DATA 2 
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25AJP22 
The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater is connected directlyto the receiver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other 
circuits to the heater winding should each have an imped-
ance such that their respective power sources in com-
bination will not supply a continuous short circuit current 
of more than 750 milliamperes total in the assumed picture 
tube heater ground connection. The leads from all other 
circuits must be separated from the picture tube leads by 
a minimum distance of 0.25 inch (6.4 mm) to prevent energy 
transferto the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 
Formaximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

For curve, see Group Phosphor-P22-New Rare-Earth (Rae 
Sulfide (Blue & Green) at front of this section. 
C The mating socket, including its associated, physically.. 
attached hardware and circuitry, must not weigh more thee 
one pound. 

For “instant on" applications, a maximum heater voltage of 
5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off" (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

Register is defined as the relative position of the beam 
trios with respect to the aseociated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 25AJP22 is designed to be operated at 
anode voltages as high as 27.5 kilovolts (design-maxi-
mum value), shielding of the 25AJP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 

BASE SPECIFICATION —JEDEC No.14BE 
Pin 1: Heater Pin 11: Cathode of Blue Gun 
Pin 2: Cathode of Red Gun Pin 12: Grid No.1 of Blue Gua 
Pin 3: Grid No.1 of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 4: Grid No.2 of Red Gun Pin 14: Heater 
Pin 5: Grid No.2 of Green Gun Cap: Anode (Grid No.4, 
Pin 6: Cathode of Green Gun Screen, Collector) 
Pin 7: Grid No.1 of Green Gun C: External Conductive 
Pin 9: Grid No.3 Coating 

I 
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25AJP22  
BOTTOM VIEW OF BASE 

BLUE GUN 

C 

( 

o 

HORIZONTAL. 
(OF SCREEN 

GREEN GUN 

RED GUN 

8.5•±.5. 

PLANE THROUGH 
(OF PIN No. 2 
AND TUBE AXIS 

92CS-12816 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

RADIAL POLE PIECES 

120' 
INTERNAL MAGNETIC 

SHIELD 

L .235 

.300 
.590 176i 
14.99 R. 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: With tube neck inserted through flared end of refer-

ence-line and neck-funnel-contour gauge JEDEC 
No.G162 and with tube seated in guage, the reference 

line is determined by the intersection on the plane 
C-C' of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move 
freely. Bottom circumference of base will fall within 
a 2-inch (51-mm) circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The 
actual area of this coating will be greater than that 
of the contact area so as to provide the required 
capacitance. External conductive coating must be 
grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, lintless 
cloth. 

331 

92CS-12835R3 
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25AJP22 
DIMENSIONAL 

CONTACT 
AREA OF 
EXTERNAL 

CONDUCTIVE 
COATING 
(NOTE 3) 

SCREEN 
HEIGHT 

15 575 ,m , 
395.1:0 

1.438 1.063 
36.5311.80 

435 

.250 
6.35 

BASE 
JE1:EC No B12-244 

(NOTE 2) 

75.44 INTERNAL 
RADIAL -CONVERGING 

POLE PIECES • 
2.935 
74.55 

—É 

20 718 
526.24 MIN 

RIM-BAND OPENING 

21,645± 093  
549.73 à 2.36 

0. CI OF TENSION BAND 

CAVITY CAP 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 4) 

SCREEN WIDTH 
19.875 miN 
504.82 ' 

17.5541.100  

445.8712.54 
a 0 OF TENSION 
BAND & CRIMP 

SEAL 

SCREEN DIAGONAL 
  MAIL   22.995 " 

584.07 
CLEARANCE AREA FOR TENSION BAND CLIP 

MERL Electronic Components 



25AJP22  

4, 
eo\P 

0:e6.esotv 

ets>+ 

16.3" MIN. 
414.78 
RIM -SAND 
OPENING 

3e 

2.584 à 125 
65.633 3.18 

3.434 
87.22 

4.302 f .125 
109.27 3.18 

— 15.se 

9.707 *en  

246.56 f160 
  14.0093.188   

355.83 4.78 
  20.702 *.375 

525.83 ± 9.53 

Dimensions in Inches/mm 

4.000 IN 
101.60 f 4.78 

8 .693 k .188 
170.00E4.713 

1112LL-228391 
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25AJP22 

CUTOFF DESIGN CHART 

HEATER VOLTAGE = 6.3 V 
ANODE-TO-CATHODE VOLTAGE • 20,000 TO 27,500 V 
GRID -No. 3 -TO-CATHOOE VOLTAGE ADJUSTED FOR FOCUS. 
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25BCP22 

o 

O 

Color Picture Tube 
Hi -Lite Matrix Screen 
90° Rectangular 

New Green Phosphor 

Antiglare Integral 
ELECTRICAL 
Electron Guns, Three with Axes 
Tilted Toward Tube Axis   

Heater, of Each Gun Series 
Connected within Tube with 
Each of the Other two Heaters: 

Current at 6.3 V°   900 mA 

Focusing Method ..   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angles: 

Diagonal   89 deg. 

Horizontal  78 deg. 

Vertical   63 deg. 
Direct Interelectrode Capacitances (Approx.): 

Grid No.1 of any gun 
to all other electrodes   

Grid No.3 to all other electrodes   

All cathodes to all other electrodes   

External conductive coating 
to anode  

Perma-Chrome 

High-Resolution Gun 

Unity Current Ratios 

Protective Window 

Red, Blue, Green 

OPTICAL 
Faceplate and Protective Window 

Light transmission at center (Approx.) 

Surface of Protective Window   Treated to minimize 
specular reflection 

Screen   Aluminized 

Matrix   Black opaque material 

Phosphor, rare-earth (red), 
sulfide (blue & green)   P22 

Persistence   Medium-Short 

Array  422,550 Dot trios 

Spacing between centers of 
adjacent dot trios (approx.) 0  029 in (0.74 mm) 

7.5 

6.5 

15 

pF 

PF 
PF 

{2500 max. pF 2000 min. pF 

  Filterglass 

67.5% 

[-ECM Electronic Components 
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25BCP22 
MECHANICAL 
Minimum Screen Area (Projected). . 295 sq. in (1905 sq. cm) 
Bulb Funnel Designation   JEDEC No.J195-1/2 

Bulb Panel Designation  JEDEC No.FP196-1/2 

Protective Window Designation 

Base ' . 
Pin Position Alignment 

JEDEC No.SP196-1/2 

  Small-Button Diheptar 12-pin 
  Pin No.12 Aligns Approx. 

with Anode Bulb Contact 
Operating Position ...   Anode Bulb Contact on Top 

Weight (Approx.)  42 lb (19.1 kg) 
MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUE 
Unless otherwise specified, values are for each gun and volt-
age values are positive with respect to cathode 

{27,500 max. V 20,000 min. V 
Anode Voltage   

Total Anode Current, 
Long-Term Average  1000 max. let 

Grid-No.3 (Focusing Electrode) 
Voltage     6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. 

Negative operating cutoff value  200 max. 

Positive bias value  0 max. 

Positive peak value   2 max. 
Heater Voltage (ac or dc): 

Under operating conditions° ... 5.7 min.-6.9 max. 

Under standby conditionsd   5.5 max. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. .  450 max. 
After equipment warm-up period: 

Combined AC and DC value   200 max. 

DC component value   200 max. 
Heater positive with respect to cathode: 

AC component value   200 max. 

DC component value   0 max. 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, values are for each gun and volt-
age values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 (Focusing Electrode) Voltage ... . 16.8% to 20% 
of Anode voltage 

v 

v 

o 
o 
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25BCP22 

o 
o 
o 
o 
o 

o 

(2) 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused 
Spot   See CUTOFF DESIGN.CHART 
Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube (At grid-No.1 spot cutoff 
voltage of -100 V)   1.86 
Heater Voltage: 

Under operating conditions:° 

When standby operation is not 
utilized 6  3 V 

When 5.0-V standby operation 
is utilized 6  0 V 

Under standby conditioned 5  0 V 

Grid-No.3 Current (Total)   -45 to +15 µA 

Grid-No.2 Current   -5 to +5 µA 

To Produce White of 9300° K + 27 
M.P.C.D. (CIE Coordinates x = 0.281, 
y =0.311): 

Percentage of total anode 
current supplied by each Red Blue Green 
gun (average)  34 32 34 % 

Ratio of cathode currents: Min. Typ. Max. 

Red/blue   0.75 1.10 1.50 

Red/green   0.65 1.00 1.50 

Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 

Horizontal   + 0.45 in (± 11.4 mm) 

Vertical   + 0.45 in (± 11.4 mm) 

Lateral distance between 
the blue beam and the con-
verged red and green beams .... ± 0.25 in (± 6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)   + 0.37 in (± 9.4 mm) 

Maximum Required Correction for 
Registere (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the Center of the 
Screen in any Direction   0.005 in (0.13 me max. 

LIMITING CIRCUIT VALUES 
High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. MQ 

IMCBM Electronic DATA 2 
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25BCP22 
In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 
power supply be of the limited-energy type, in which the 
short-circuit current does not exceed 20 milliamperes. 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-
circuit resistance (each gun)   0.75 max. MQ 
The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater is connected directly to the receiver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other 
circuits to the heater winding should each have an imped-
ance such that their respective power sources in com-
bination will not supply a continuous short circuit current 
of more than 750 milliamperes total in the assumed picture 
tube heater ground connection. The leads from all other 
circuits must be separated from the picture tube leads by 
a minimum distance of 0.25 inch (6.4 mm) to prevent energy 
transfer to the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 

° For maximum cathode life, it is recommended that the 
heater supply be regulated. The series impedance to any 
chassis connection in the de biasing circuit for the heater 
should be between 100,000 ohms and 1 megohm. 

The mating socket, including its associated, physically-
attached hardware and circuitry, must not weigh more 
than one pound. 

d The use of a 5-volt standby condition in conjunction with 
6-volt operating condition is recommended to improve the 
reliability of the color picture tube by extending the emis-
sion wear-out life and reducing other gun-related defects. 
A maximum heater voltage of 5.5 volts (Design-Maximum 
value) may be maintained on the color picture tube when 
the receiver is in the "off" (standby) position. All other 
voltages normally applied to the tube must be removed 
during standby operation. 

e Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING: Because the 25BCP22 is de-
signed to be operated at anode voltages as high as 
27.5 kilovolts (Design-Maximum value), shielding of 
the 25BCP22 for X-radiation may be needed to protect 
against possible injury from prolonged exposure at 
close range. 

MOM Electronic Components 
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25BCP22 
BASE SPECIFICATION — JEDEC No. 14BE 
Pin 1: Heater Pin 11: Cathode of Blue Gun 
Pin 2: Cathode of Red Gun Pin 12: Grid No.1 of Blue Gun 
Pin 3: Grid No.1 of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 4: Grid No.2 of Red Gun Pin 14: Heater 
Pin 5: Grid No.2 of Green Gun Cap: Anode (Grid No.4, 
Pin 6: Cathode of Green Gun Screen, Collector) 
Pin 7: Grid No.1 of Green Gun C: External Conductive 
Pin 9: Grid No.3 Coating 

BOTTOM VIEW OF BASE 
HORIZONTAL BLUE GUN 
4: OF SCREEN 

GREEN GU 
RED GUN 

LOCATION OF RADIAL-CON-
VERGING POLE PIECES VIEWED 
FROM SCREEN END OF GUNS 

8.5•±5* 

PLANE 
THROUGH 
OF PIN 

No. 2 AND 
TUBE AXIS 

92CS-12e* 

0" 

RADIAL 
POLE 

PIECES INTERNAL 
MAGNETIC 
SHIELD 

T.62. 

•590 R 
14.99 • 

92CE-12831M 

NOTES FOR DIMENSIONAL OUTLINE 

Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge (JEDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C' of the gauge 
with the glass funnel. 
Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch (51-mm) 
circle concentric with bulb axis. 
Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 
Note 4: To clean this area, wipe only with soft, dry, lint-
less cloth. 
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25BCP22 
DIMENSIONAL 

CONTACT 

1.5 
3e 

.1.438 ±063 BASE 
M5311.60 

-1 JEDEC No.812-244 
(NOTE 2) 

.&%il INTERNAL 
6.35 .:2-,;9e RADIAL-CONVERGING 

POLE PIECES 

€ T 
.250 2.935 
635 74.55 

CONDUCTIVE 
EXTERNAL 

(NOTE 3) 

AREA OF 

COATING i i\  

  14.5   

368, 
21.310 

- 54i7211-2736 
PROTECTIVE WINDOW 
  21.500 _ .093   

MOLD-HATCH61  26LINE 

SCREEN WIDTH 

  19.875 HIN   
504.82 • 

62.700 R. 
1592.58 

•mir 

CAVITY CAP 
JEDEC No.JI-21 

o 
o 

TRANSPARENT 
INSULATING 0 

(NOTE 4) 
COATING 

2.158 , 

54.81 -

53.600 I. 
jr - BLUE 1361.44 
a GUN 

1 Ili§ 
941:5 

72 188 R. 
1833.58 

1415 R. I 

35.94 I 

— e 

SCREEN 
HEIGHT 
i5.575 Rim 
395.60 

SAGITTAL HEIGHTS AT POINTS BEYOND THE EDGE OF A 6CEEN DIAGONAL 
MINIMUM SCREEN 3 itif 22.995 MIN. 

584.07 

DIAGONAL I 964 
49 89 

1.461 0.896 
WIDTH 

22 76 

o 

o 

MCW£1 Electronic Components 



OUTLINE 

..34:1 `. 
4,0e0 sa•ke 41,e, 

• 0, +0 _ 
a_ 3 vie 

04,,, • 

17.024± 093  
432.91* 2.36 
PROTECTIVE 
WINDOW 

17263±093 
438.4812.36 
MOLD-MATCH 

LINE 

4.494 ±.125 
114.15 * 3.18 

Llimensions in Inches 

25BCP22 

9.7071%063  

14.201  1.188 
360.71 *4.78 

246.56±1.60 

  20.894 ±.375 
530.7i *9.53 

unless otherwise shown 

<4,>, 
ete.+0e, 

44,e. 

4.000±.188  
101.6014.78 

6.693±.18 

170.00* 4.78 

92Ct-1283883 
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25BDP22 
Color Picture Tube 

Hi -Lite Matrix Screen Perma-Chrome 
90° Rectangular High-Resolution Gun 

New Green Phosphor Unity Current Ratios 

Integral Implosion Protection — Banded Type 

The 25BDP22 is the same as the 25BCP22 except for: 

OPTICAL 

Faceplate   Filterglass 

Light transmission at center (Approx.)   69% 
Surface  Polished 

MECHANICAL 
Weight (Approx.)    88 lb (17.4 kg) 

DIMENSIONAL OUTLINE (Top View) 

CONTACT 
AREA OF 
EXTERNAL 

CONDUCT1vE 
COATING 
(NOTE 3) 

Là 

1.434 4.063 
36.53 à 1.60 

8.35 

6.36 

2.935 
74.55 

20.718 ke,. 
526.24 "' 

RIM-BAND OPENING 

gI.64 3 à 093  
549.73 f 2.36 

O e OF TENSION BAND 

BASE 
JEOEC No. 812-244 

(NOTE 2) 

INTERNAL 
RADIAL-CONVERGING 

POLE PIECES 

CAVITY CAP 
JEDEC No. JI -21 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 4) 

.078 
1.98 

Electronic 
Components 

DATA 1 
8-6s 



25BDP22 

DIMENSIONAL OUTLINE (Front View) 

SCREEN WIDTH 
19.875 mu, 
504.82 

o 

17 554 t.1(' 
445.87* 2.p . 
O D. OF TENSION 
BAND fi CRIMP 

SEAL 

I 0 
A \ SCREEN DIAGONAL 

22.995 MIN 
584.07  

CUANANCE AREA FOR TENSION BAND CLIP 

SAGITTAL HEIGHTS AT POINTS in- BEYOND 
118 

THE EDGE OF MINIMUM SCREEN 

2.063 DIAGONAL 
52.40 

WIDTH L524 
58.71 
0.950 Mee 
24.15 

( 
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25BDP22 
DIMENSIONAL OUTLINE (Right Oblique View) 

o 

MCODO Electronic DATA 2 
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25BDP22 
DIMENSIONAL OUTLINE (Right Side View) 

16.33° MIN 
414.78 
RIM -BAND 
OPENING 

34.0 
864 

2.584 * .125 
65.63* 3.18 

3.434 
87.22 

4.302 k .125 
109.27* 3.111 

.6.1§ 
- 15.61 

6.893*.188 9.707 1.063  

246_5611.60 

14.009* 188 

355.83 à 4.78 

20.702 1.375 
525.83 à 9.53 

170.0014.78 

1211-228381 

Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge (JEDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C' of the gauge 
with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch (51-mm) 
circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, lint-
lees cloth. 

Dimensions in ---Inches unless otherwise shown 
mm 

) 
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25AP22A 

Color Picture Tube 

, , 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION , 

ALUMINIZED TRICOLOR PHOSPHOR-DOT !IL-Lit e SCREEN 
(Utilizing aRare-Earth Red-Emitting Phosphor) 

INTEGRAL FILTERGLASS PROTECTIVE WINDOW 
(Treated toMinimize SpecularReflection) 

MAGNETIC CONVERGENCE ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

Electrical: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun, Series Connected 
within Tube with Each of the Other 
Two Heaters: 

Current at 6.3 volts 800 ma 
Focusing Method Electrostatic 
Focus Lens  Bipotential 
Convergence Method'  Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   89° 
Horizontal   78° 
Vertical   63° 

Direct Interelectrode Capacitances: 
Grid No.1 of any gun to all other electrodes 6 pf 
All cathodes to all other electrodes   15 pf 
Grid No.3 to all other electrodes  6.5 pf 

External conductive coating to anode . f2500 max. pf 
12000 min. pf 

Optical: 

Faceplate and Protective Window  Filterglass 
Light transmission at center (Approx.)   41% 

( 1 Surface of Protective Window  Treated to minimize 
specular reflection 

' _ 

) 

Screen, on Inner Surface of Faceplate: 
Type   Aluminized, Tricolor, Phosphor-Dot 

Phosphor (Three separate phosphors, collectively) 
(See accompanying Curve) P22 -- Rare-Earth (Red). 

Sulphide (Blue á Green) Type 
Fluorescence and phosphorescence of 

separate phosphors, respectively . . . . Red, Blue, Green 
Persistence of group phosphorescence   Medium Short 

Dot arrangement  Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of 
adjacent dot trios (Approx.)   0.029" 

e RADIO CORPORATION OF AMERICA 
Ile Electronic Components and Devices Harrison, N. 1. 
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25AP22A 

Mechanical: 

Tube Dimensions: 
Overall length   20.924" ± .375" 
Neck length  6.693" ± .188" 
Diagonal   24.566" ± .093 
Greatest width   21.500" ± .093" 
Greatest height  17.263" ± .093" 

Minimum Screen Dimensions (Projected): 
Diagonal   22.995" 
Greatest width   19.875" 
Greatest height  15.575" 
Area   295 sq. in. 

Weight (Approx.)   42 lbs. 
Operating Position   Anode Cap Contact on Top 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Pin Position Alignment . .Pin 12 Align Approx. with Anode Cap 
Base  Small-Button Diheptar 12-Pin (JEDEC No.B12-244) 

Basing Designation for BOTTOM VIEW   14BE 

Pin 1-Heater 
Pin 2-Cathode of Red Gun 
Pin 3-Grid No.1 of Red Gun 
Pin 4-Grid No.2 of Red Gun 
Pin 5-Grid No.2 of Green Gun 
Pin 6-Cathode of Green Gun 
Pin 7-Grid No.1 of Green Gun 
Pin 9-Grid No.3 
Pin 11-Cathode of Blue Gun 
Pin 12-Grid No.1 of Blue Gun 
Pin 13-Grid No.2 of Blue Gun 
Pin 14-Heater 

Cap-Anode (Grid No.4, 
Grid No.5) Screen, 
Collector . 

C -External Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

1'27,500 max. volts 
Anode Voltage 120,000 min. volts 

Total Anode Current, 
Long-Term Average  1000 max. ma 

Grid-No.3 (Focusing Electrode) Voltage 6000 max. volts 
Peak Grid-No.2 Voltage, Including 
Video Signal Voltage   1000 max. volts 

Grid-No.1 Voltage: 
Negative-bias value  400 max. volts 
Negative operating cutoff value  200 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

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



25AP22A 

Heater Voltage (AC or DC): 

Under operating conditions'   f6.9 max. volts 
15.7 min. volts 

Under standby conditionsb 5  5 max. volts 
Peak Heater-Cathode Voltage (Each gun): 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period   200 max. volts 

Heater positive with respect to cathode. 200 max. volts 

Equipment Design Ranges: 

Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

For anode voltage between 20,000 and 27,500 volts 

Grid-No.3 (Focusing Electrode) 
Voltage 16.8% to 20% of anode volts 

Grid-No.2 and Grid-No.1 Voltages 
for Visual Extinction of 
Focused Spot  See accompanying Cutoff 

Design Chart 
Maximum Ratio of Grid-No.2 Voltages, 

Highest Gun to Lowest Gun in Any 
Tube (At grid-No.1 spot cutoff 
voltage of -100 volts)   1.86 

Grid-No.3 Current (Total)  -45 to +15 ma 
Grid-No.2 Current  -5 to +5 ma 
To produce White of 9300 °K 
+27M.P.C.D. (CIE Coordinates 
x = 0.281, y = 0.311): 

Percentage of Total Anode 
Current Supplied by Red Blue Green 
Each Gun (Average): 42 25 33 

Red to Blue Red to Green 
Ratios of kin. Typ. Max. Min. Typ. Max. 
Cathode Currents . . 1.0 1.7 2.0 1.0 1.3 1.8 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 

Vertical   -0.45 to +0.45 inch 
Horizontal   -0.47 to +0.47 inch 

Lateral convergence displacement of 
blue beam with respect to con-
verged red and green beams . . -0.25 to +0.25 inch 

Radial convergence displacement 
excluding effects of dynamic 
convergence (Each beam)  -0.37 to +0.37 inch 

Maximum Required Correction for 
Registerc (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) as 

/- Measured at Center of the Screen 
\_ in any Direction   0.005 inch 

RADIO CORPORATION OF AMERICA 
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25AP22A 

Examples of Use of Design Ranges: 

Unless otherwise specified, voltage values are for 
each gun and are positive with respect to cathode 

Anode Voltage  25,000 volts 
Grid—No.3 Voltage  4200 to 5000 volts 
Grid—No.2 Voltage when circuit design 

utilizes grid—No.1 voltage of —150 
volts for visual extinction of 
focused spot   285 to 685 volts (---) 

Grid—No.1 Voltage for visual extinction 
of focused spot when circuit design 
utilizes grid—No.2 voltage of 
400 volts  —95 to —190 volts 

Heater Voltage: 
Under operating conditions*  6.3 volts 
Under standby conditions   5.0 volts 

Limiting Circuit Values: 

High-Voltage Circuits 

In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended that the 

high-voltage power supply and the grid-No.3 power supply be of 
the limited-energy type. 

Grid—No.3 circuit resistance   7.5 max. megohms 

Low-Voltage Circuits 

Effective grid—No. 1—to—cathode— 
circuit resistance (each gun) 0  75 max. megohm 
The low voltage circuits should be analyzed by assuming 

the color picture tube heater is connected directly to the 

receiverchassisground. Underthese conditions the grid-No.2-

to-heater circuit, grid-No. 1-to-heater circuit,andthecathode 

to-heater circuits of all other tubes operating from the same 

heater winding as the color picture tube and all connections 
of any other circuits to the heater winding should each have 

an impedance such that their respective power sources incombl-

nation will not supply a continuous short circuit current of 

morethan750 milliamperes total. Suchcurrent limitation will 
prevent heater burnout in case of a momentary Internal arc 

within the color picture tube. 

e For maximum cathode life, it is recommended that the heater supply he 
regulated at 6.5 volts. 

For 'instant on' applications, a maximum heater voltage of 5.5 volts 
(design-maximum value) may bemaintained on the color picture tube when 
the receiver is in the 'off' (standby) position. All other voltages 
normally applied to the tube must be removed during standby operation. 

C Register is defined as the relative position of the beam trios with 
respect to the associated phosphor-dot trios. 

The relative intensities of the narrow-emission hands of the red phosphor 
are dependent on the resolution of the measuring device. 

o 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



25AP22A 

GENERAL CONSIDERATIONS 

X-Radiation Warning. Because the 25AP22A is designed to 

be operated at anode voltages as high as 27.5 kilovolts (de-
sign-maximum value), shielding of the 25AP22A for X-radiation 
may be needed to protect against possible Injury from prolonged 

exposure at close range. 

Orientation. The 25AP22A must be operated with tube axis 
in a horizontal position and with the blue gun uppermost (i.e., 

anode cap on top I. This is the operating position for which 

the beam-displacement and register correction values shown in 
the data apply. 

The deflecting yoke should not be used for supporting the 

picture tube because it should be centered on the neck and be 
free to move along the neck for a distance of approximately 

112 inch fromitsmost forward position foradjustment purposes. 
The yoke mount should also provide for a small amount of 
rotational adjustment. 

Contact to the external conductive coating should be made 
by multiple fingers morder to prevent overheating and possi-
ble damage to the tube. 

Misregister Compensation. Proper operation of the 25AP22A 
requires compensation for the effects of extraneous magnetic 
fields, the earth's magnetic field, and other causes which may 
produce misregister. Compensation for these effects may be 

accomplished by the use of a purifying magnet. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 

1750 

3.000 

6.250 DIA. 
5.918 DIA. 
2.226 DIA. 
1.656 DI 

1.4924 
DIA. 

-1869 

5.400 

REFERENCE 
LINE 

\ 

20 762 
1.010 

2.673 

5.052 R. 
1.150 R 

92M-12815 

DIMENSIONS IN INCHES 

Reference line Is determined by plane C-C , when gauge is 

seated. 
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25AP22A 

LOCATION OF RADIAL—CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

120' 

/ 

.590 R. 

DINERSIORS IN INCHES 

BASE 
BOTTOM VIEW 

HORIZONTAL 
£ OF SCREEN  

RADIAL POLE PIECES 

INTERNAL MAGNETIC 
SHIELD 

BLUE GUN 

.235 

92GS-121135M 

GREEN 

RED GUN 

PLANE THROUGH 
it OF PIN No. 2 
AND TUBE AXIS 

92C9-128é6 

, --
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25AP22A 

DIMENSIONAL OUTLINE 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 31 

(20-

1.456 
.063 
DM. 

250 

2 

BASE 
JEDEC No. E112 -244 

(NOTE 21 

2970 INTERNAL 
---- RADIAL-CONVERGING 

POLE PIECES 
CAVITY CAP 

JEDEC No.JI-21 

145 -1 
21.310 2.093 

PROTECTIVE WINDOW 
21.500 093 _ 

MOLD -MATCH LINE 

.-SCREEN WIDTH 19.875 MIN. 

1  

ft._7FLI 
216 R. 

1,80 
53.6 1.1 

--- ----• .- --

6 1 

e7.81.2_.1 i 

  eel 

72.26. 142 6 

jtk„.47‘-PAD PAD 17.024 

«k9ste PROTECTIVE 
2.093 

WINDOW 

SCREEN 
HEIGHT 
15.575 
MIN. 

17.263 
1 2.093 

MOLD-
MATCH 
LINE 

fee> 
4bAlper 

4.º_ét -19e 

eye& 

4ee 
me 

44300 
rt.« 

1064 
4.524 9707 
3.125 1423, 2.06n4 

2.188 
20.924 
2.375 

RACL-1011481 

DIMENSIONS IN IMES 

Moto I: With tube neck inserted through flared end of 

reference—I ine and neck—funnel—contour gauge and with tube 
seated in gauge, the reference I ine is determined by the 

intersect ion of the plane C—C , of the gauge with the 
glass funnel. 

Note 2: Socket for this base should not be rigidly 
mounted; it should have flexible leads and be al lowed to 
move freely. Bottom ci rcumference of base will fall with— 
in a circle concentric with bulb axis and have a diameter 
of 2 inches. 

Note 3: The drawing shows the size and location of the 

contact area of the external conductive coating. The 

actual area of this coating mill be greater than that of 
the contact area so as to provide the requi red capacitance. 

External conductive coating must be grounded with multiple 
contacts. 

Note 4: To clean this area, wipe only with soft, dry, 
I int less cloth. 
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25AP22A 

Cutoff Design Chart 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE -TO -CATHODE VOLTAGE . 20,000 TO 27,500 VOLTS   
GRID -No. 3 -TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
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-200 
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4000 5000 6000 
WAVELENGTH— ANGSTROMS 

7000 

25AP22A 

Spectral-Energy Emission Characteristic 
of Group Phosphor P22—Rare-Earth (Red), 

Sulfide (Blue & Green) Type d 
SIMULTANEOUS EXCITATION OF RED PHOSPHOR, BLUE PHOSPHOR, 

AND GREEN PHOSPHOR TO PRODUCE 93oo• K + 27 M.P.C.D. 
WHITE (X• 0.281, Y • 0.311). 

COMPONENT COLOR 
C.1.E. COORDINATES 

X y 

RED 0.676 0.324 

BLUE 0.155 0.061 

GREEN 0.290 0.590 

   PEAKS IN THIS AREA 
HAVE BEEN REDUCED 
BY A FACTOR OF 5. 

92CM -13088R1 
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25AP22A 

Typical Light-Output Characteristic 

HEATER VOLTAGE • 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE .25,000 VOLTS 
GRID-No.3 -TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300. K + 27 M.P.C.D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300. K + 27 M.P.C.D. WHITE : 
RED GUN: 42% 
BLUE GUN: 25% 
GREEN GUN: 33% 

RASTER SIZE :19 875. e 15.575" 
*MEASURED WITHIN 5-DIAMETER AREA CENTERED ON TUBE FACE. 
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25AP22A 

Typical Drive Characteristics 
Grid-Drive Service 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE . 20000 TO 27500 VOLTS 
GRID-No. 3-70 -CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
GRIO-No.2-TO-CATHODE VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED GRID-No.)-
TO-CATHODE (EACH GUN) VOLTAGE (Ea, 

• = ZERO-BIAS POINT 
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25AP22A 

Typical Drive Characteristics 
Cathode-Drive Service 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE-TO -GRID -No.1 VOLTAGE . 20000 TO 27500 VOLTS 
GRID -No. 3 -TO -GRID -No I VOLTAGE ADJUSTED FOR FOCUS. 
GRID -No. 2-TO - GRID- No.1 VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED CATHODE - 
TO-GRID -No.1 (EACH GUN) VOLTAGE E60 1) 

• . ZERO -BIAS POINT 
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25BGP22 
Color Picture Tube 

PERMA-CHROME HI-LITE Screen 

Rare-Earth (Red) Phosphor 

Antiglare Integral Protective Window 

This data sheet is to be used in conjunction 

with data for RCA-25XP22. 

For general data, terminal diagram, maximum and minimum 

ratings, equipment design ranges, limiting circuit values, 

x-radiation warning, and general considerations of the 

25BGP22, refer to the 25XP22 except as noted below. 

MECHANICAL 

Bulb Panel Designation  JEDEC No.FP196-1/2A3 

OPTICAL 

Faceplate and Protective Window 
Light Transmission at center (Approx.)   52.5% 

EQUIPMENT DESIGN RANGES 

To Product White of 93000 K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Percentage of total anode 

current supplied by Red Blue Green 
each gun (average)   30 31 39 % 

Ratio of cathode currents: Min Typ Max 

Red/blue   0.75 0.95 1.25 

Red/green   0.60 0.75 1.10 

Blue/green   0.60 0.80 1.10 

MOM Electronic Components 
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25BGP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

HEATER VOLTAGE • 6.3 V 
ANODE - TO- CATHODE VOLTAGE • 25,000 V 
GRID No. 3 - TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE CURRENT 

TO PRODUCE 9300•K 27M. P.C.O. WHITE- LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPUED BY EACH GUN TO 

PRODUCE 9300•K + 27 M. P.C.D. WHITE: 
RED GUN: 30% 
BLUE GUN: 31% 
GREEN GUN: 39% 

RASTER SIZE: 19.875"x 15.575" 1504.82 men x 395.60mm) 
• MEASURED WITHIN 5(127 mm) DIAMETER AREA CENTERED ON 

TUBE FACE. 

0 200 400 600 BOO 1000 

ANODE CURRENT --

1200 

................................... I••••••••••••••••••••••••••••• ..... 

1400 

92LIA — 3430 

[13CEDEI Electronic Components 
DATA 



25BHP22 
Color Picture Tube 

PERMA-CHROME HI-LITE Screen 

Rare-Earth (Red) Phosphor 

Integral Implosion Protection — Banded Type 

This data sheet is to be used in conjunction with 
data for RCA-25AJP22. 

For general data, maximum and minimum ratings, equip-

ment design ranges, limiting circuit values, x-radiation 

warning and base specification of the 25BHP22, refer to the 

25AJP22 except as noted below. 

MECHANICAL 

Bulb Panel Designation   JEDEC No.FP196-1/2HI 

OPTICAL 

Faceplate: 

Light transmission at center (Approx.)   52% 

EQUIPMENT DESIGN RANGES 

To Product White of 93000 K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Percentage of total anode 
current supplied by Red Blue Green 
each gun (average)   30 31 39 % 

Ratio of cathode currents: Min Typ Max 

Red/blue   0.75 0.95 1.25 

Red/green   0.60 0.75 1.10 

Blue/green   0.60 0.80 1.10 
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25BHP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

HEATER VOLTAGE • 6.3 V 
ANODE -TO-CATHODE VOLTAGE • 25,000 V 
GRID No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE CURRENT 

TO PRODUCE 9300•K 27 M.P.C.D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN TO 

PRODUCE 9300•K + 27 M.P.C.D. WHITE: 
RED GUN: 30% 
BLUE GUN: 31% 
GREEN GUN: 39% 

RASTER SIZE: 19.875K 15.575" (504.82mm 395.60mm) 
• MEASURED WITHIN 5'(127mm) DIAMETER AREA CENTERED ON 

TUBE FACE. 
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25VABP22 
Color Picture Tube 

r-- Ultra-Rectangular 

4 x 3 Aspect Ratio 

Electrical: 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis 
Heater, of Each Gun Series Connected within 
Tube with Each of the Other Two Heaters: 

Current at 6.3 V   900 mA 

Focusing Method   Electrostatic 

Focus Lens   B ipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 

Deflection Angles (Approx.): 
Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct Interelectrode Capacitance (Approx.): 
Grid No.1 of any gun to all other electrodes  7.5 pF 
Grid No.3 to all other electrodes   6.5 pF 
All cathodes to all other electrodes   15 pF 

Capacitance Between Anode and External 
Conductive Coating  {2500 max. pF 

2000 min. pF 
Optical: 

Faceplate and Safety Panel   Filterglass 
Light transmission at center (Approx.)   66% 

Surface of Safety Panel   Treated to minimize 
specular reflection 

Screen   Aluminized 

Hi-Lite Matrix Screen 

Light-Neutral Screen Appearance 

  Red, Blue, Green 

Matrix   Black opaque material 
Phosphor, rare-earth (red) sulfide (blue & green)   P22 

Persistence   Medium-Short 
Array   566,000 Dot trios 
Spacing between centers of adjacent 
dot trios (approx.)   0.026 in (0.66 mm) 

Mechanical: 

Minimum Screen Area (Projected)  315 sq. in(2032 sq. cm) 

Bulb Funnel Designation   JEDEC No.J208-3/4 B1/D1 

Bulb Panel Designation  JEDEC No.FP209-3/4 W2 

Base Designationa   Small-Button Diheptar 12-Pin 
(JEDEC No.B12-244) 

s Basing Designation   JEDEC No.14BE 

Pin Position Alignment   Pin No.12 Aligns Approx. with 
Anode Bulb Contact 

[ECEM Electronic Components 
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25VABP22 

Operating Position, preferred .... Anode Bulb Contact on Top 

Gun Configuration  Delta 

Weight (Approx  )  49 lb (22.3 kg) 

Implosion Protection: 

Integral Safety Panel  JEDEC No.SP209-1/4A1 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage  27.5 max. kV 
20 min. kV 

Anode Current, Long-Term Averageb   1000 max. pA 

Grid-No.3 (Focusing Electrode) Voltage   6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value  200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage (ac or dc):c 

Under operating conditions   

Under standby conditionsd   

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period: 
DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

{6.9 max. V 
5.7 min. V 

5.5 max. V 

Equipment Design Ranges: 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-No.3 (Focusing Electrode) Voltage   16.8% to 20% of 
Anode voltage 

o 

o 
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25VABP22 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot ... See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.1 voltage of-75 V   95 to 295 V 
At Grid No.1 voltage of-125 V   205 to 535 V 
At Grid No.1 voltage of -175 V   315 to 780 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube (At grid-No.1 spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage:c 
Under operating conditions: 

When standby operation is not utilized   6.3 V 
When 5.0-V standby operation is utilizedd   6.0 V 

Under standby conditionsd   5.0 V 

Grid-No.3 Current (Total)   ±15 

Grid-No.2 Current   ±5µA 

Grid-No.1 Current s 4   ±5 µA 

Illum.D Color 
To Produce White Light of   65500K + 93000K + 

7 M.P.C.D. 27 M.P.C.D. 
CIE Coordinates: 

X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode current 
supplied by each gun (average): 

Red   41 30 % 
Blue   24 31 % 
Green   36 39 % 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.35 0.75 
Typical   1.70 0.95 
Maximum   2.20 1.25 

Red/green: 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum  1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical  0.70 0.80 
Maximum   0.95 1.10 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 

Horizontal   ± 0.45 in (± 11.4 mm) 
Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams   ± 0.25 in (± 6.4 mm) 

MCBM Electronic Components 
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25VABP22 

Radial convergence displacement excluding 
effects of dynamic convergence 
(each beam)   ± 0.37 in It 9.4 mm) 

Maximum Required Correction for Registere 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction 0  005 in (0.13 mm) max. 

Typical Operation: 

Heater Voltage   6.3 V 

Anode Voltage   25 kV 

Grid No.3 Voltage   Adjusted for focus 

Color Temperature   93000 K + 27 M.P.C.D. 

Raster Size   20.776 x 15.582 in 
(527.71 x 395.78 mm) 

Typical White-Light Output Measured within 5 in 
(127 mm) diameter area centered on tube face: 

( 
At anode current of 1000 /IA  ‘ 54 fL 

185 Nit 

Limiting Circuit Values: 

High-Voltage Circuits: 
Grid-No.3 circuit resistance   7.5 max. MS-2 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-
circuit resistance (each gun)  0.75 max. MS2 

X- Radiation Characteristic: 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current 
of 300 /Jae,   35 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JEDEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 MA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above (such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1 . Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers, Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions IPL90-602) as published in the Federal Register Vol.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 MA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 
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o 
a The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 

(one-half kilogram). 

• The short-term average anode current should be limited by cir-
cuitry to 1500 microamperes. 

C For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis con-
nection in the dc biasing cirucit for the heater should be between 
100 kilohms and 1 megohm. The surge voltage across the heater 

must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 
operating conditions is recommended to improve the reliability 
of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-
age of 5.5 volts (Design-Maximum value) may be maintained on 

the color picture tube when the receiver is in the "off" (standby) 
position. All other voltages normally applied to the tube must be 

removed during standby operation. 

e Register is defined as the relative position of the beam trios with 

respect to the associated phosphor-dot trios. 

Notes for Dimensional Outline 

Note 1: With tube neck inserted through flared end of reference-
line and neck-funnel-contour gauge (JE DEC No.G162) and with tube 
seated in gauge, the reference line is determined by the intersection 
of the plane C-C /of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. Bottom 
circumference of base will fall within a 2-inch (51-mm) circle con-

centric with bulb axis. 

Note 3: The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area of this 
coating will be greater than that of the contact area so as to provide 
the required capacitance. External conductive coating must be 

grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, lintless cloth. 

IMCEin Electronic Components 
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DIMENSIONAL OUTLINE 

1.43113 063 
3153 *1.60 ' 

CONTACT 
AREA c1F 
EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 3) 

5.63 

filmic 

JEDEC No. 8(2-244 
BASE 

(NOTE 2) 

2.970 
75.44 INTERNAL 

RADIAL-CONVERGINO 
2.935 POLE PIECES 

7455 

381 

22.3296.093  
567.16 12.36 
SAFETY PANEL 

CAVITY CAP 
No. JI-21 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 4) 

22.5116.093 
  571.7862.36 
MOLD-MATCH LINE 

SCREEN VACITI4 

527.71 ""^. 

---
UM. 
2499.23 37.zse 

81.11E GUN 

Peet "  

1109 R 
most 

P',$297n 
o 

SCREEN 
HEIGHT 

X 15.582 
-MIN 
39371 

....s._e.,,, 

•<_SCREEN DIAGONAL 
WM MIN 
626.31 ' 

Dimensions in Inches/mm unless otherwise noted 
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o 

DIMENSIONAL OUTLINE 

44 
ieete. 

aeic ‘,4t. 

4tko„ 
e 447.4e4 

itt eea o. 6> 
447ep. 

17.420*.093 
442.47*2.36 
NOW-MATCH 

LINE 

— 

4.537 *.125 
115.24*3.18 

4.450*. ale 
118.11 *4.80 

10.392a.063 iSELUn 
I70.00*4.7e 263.96*1.60 

21.622* 375   
549.20*9.53 92LL-317462 

Sagittal Heights with Reference to Centerface at Points 
(3.18 mm) Beyond Edge of Minimum Screen. 

Station No. Coordinates Sagittal 
X Y Height 
in (mm) in (mm) in (inen) 

1 (Minor) 0101 7.916 1201.071 .680117.271 
2 1.000125.401 7.912 1200.961 .692 117.581 
3 2.000150.801 7.901 1200.691 .730118.541 
4 3.000176.201 7.8821220.201 .791 120.091 
5 4.000 1101.601 7.8561199.541 .877 122.281 
e 5.000(127.00) 7.8221198.681 .987125.071 

(continued on next page.) 
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25VABP22 
Sagittal Heights (Cont'd) 

7 6.000 (152.40) 7.781 (197.64) 1.121 (28.47) 
8 7.000 (177.80) 7.732 (196.39) 1.279 (32.49) 
9 8.000 (203.20) 7.676 (194.97) 1.461 (37.11) 
10 9.000 (228.60) 7.612 (193.34) 1.668 (42.37) 
11 9.540 (242.32) 7.574 (192.38) 1.790 (45.47) 
12 (Diagonal) 10.132 (257.35) 7.242 (183.95) 1.878 (47.70) 
13 10.279 (261.09) 6.832 (173.53) 1.841 (46.76) 
14 10.333 (262.46) 6.000 (152.40) 1.720 (43.69) 
15 10.388 (263.86) 5.000 (127.00) 1.595 (40.51) 
16 10.433 (265.00) 4.000 (101.60) 1.492 (37.90) 
17 10.468 (265.89) 3.000 (76.20) 1.412 (35.86) 
18 10.493 (266.52) 2.000 (50.80) 1.355 134.42) 
19 10.508 (266.90) 1.000 (25.40) 1.320 (33.53) 
20 (Major) 10.513 (267.03) 0 (0) 1.308 (33.22) 

Bottom View of Base 

HORIZONTAL 
Ç. OF SCREEN 

GREEN GUN 

RED GUN 

Base Specification - JEDEC No.14BE 

Pin 1: 
Pin 2: 
Pin 3: 
Pin 4: 
Pin 5: 
Pin 6: 
Pin 7: 
Pin 9: 

Heater 
Cathode of Red Gun 
Grid No.1 of Red Gun 
Grid No.2 of Red Gun 
Grid No.2 of Green Gun 
Cathode of Green Gun 
Grid No.1 of Green Gun 
Grid No.3 

Location of Radial-

Converging Pole Pieces 

Viewed from Screen End 

of Guns 

BLUE GUN 

Pin 11: 
Pin 12: 
Pin 13: 
Pin 14: 

Cap: 

C: 

8.5*±s• 

PLANE THROUGH 
OF PIN No. 2 

AND TUBE AXIS 

92C S - I 28.6 

Cathode of Blue Gun 
Grid No.1 of Blue Gun 
Grid No.2 of Blue Gun 
Heater 
Anode (Grid No.4, 
Screen, Collector) 
External Conductive 
Coating 

RADIAL POLE PIECES 

INTERNAL 
MAGNETIC 
SPIEL D 
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25VABP22 

HEATER VOLTAGE • 6.3V 

ANODE —TO — CATHODE VOLTAGE • 
20 TO 27.5 kV. 

GRID No. 3 — TO— CATHODE VOLTAGE 
ADJUSTED FOR FOCUS. 

GRID No 2 — TO — CATHODE VOLTAGE 

( EACH GUN ) ADJUSTED TO 
PROVIDE SPOT CUTOFF. 

• • ZERO — BIAS POINT 
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25BP22A 

Color Picture Tube 
RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT Hi -Lite SCREEN 
(UtilizingaRare-Earth Red-Emitting Phosphor) 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

The 25BP22A is the same as the 25AMA except for the following items: 

Optical: 

Faceplate Filterglass 
Light transmission (Approx.)   69% 
Faceplate does not have an integral protective window * 

Mechanical: 

Tube Dimensions: 
Overall length   20.732" t .375" 
Weight (Approx.)   37 lbs 

4 it is recommended that the cabinet be provided with a shatter—proof, glass 
cover over the face of the 258R22A to protect it from being struck acci— 
dentally and to protect against possible damage resulting from tube im— 
plosion under some abnormal condition. This safety cover can also provide 
x—radiation protection when required. 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different 
from the corresponding dimensions for the 25AP22.4 

(r-
DIMENSIONS IN I NCNES 

b Short side has a radius of34.000 . R. Ir diagonal view, radius =3/1.500. R. 

RADIO CORPORATION OF AMERICA 
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Typical Light-Output Characteristic 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE =25,000 VOLTS 
GRID-No. 3-70-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300° K + 27 M.P.C.D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300° K + 27 M.P.C.D. WHITE 
RED GUN 42% 
BLUE GUN: 25% 
GREEN GUN: 33% 

RASTER SIZE :19 875" z 15.575" 
*MEASURED WITHIN 5' -DIAMETER AREA CENTERED ON TUBE FACE. 

•••••••••••••••••••• •••••11,1_ _  __!!! 

..... •••••••• •CHIEPre """""""""""  .. 

CUSU 

 7.—Eniharnumily:•: 

200 400 600 800 1000 1200 1400 1600 

ANODE MICROAMPERES 

92CM-12805W 
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25XP22 

Color Picture Tube 
"PERNIA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 

UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT HI-Llte Screen 
(Utilizing a New Improved Rare-Earth Red-Emitting Phosphor) 

INTEGRAL FILTERGLASS PROTECTIVE WINDOW 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

ELECTRICAL 

Electron Guns, Three Red, Blue, Green 
Axes tilted toward tube axis 

Beater, of Each Gun 
Series connected within tube with each 
of the other two heaters 

Current at 6.3 volts'   900 mA 
Focusing Method   Electrostatic 
Focus Lens  8ipotential 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx. 

Diagonal  89° 
Horizontal   
Vertical   63o 

Direct Interelectrode Capacitances (Approx.) 
Grid No.1 of any gun to all other electrodes  6 pF 
All cathodes to all other electrodes  15 pF 
Grid No.3 to all other electrodes   6.5 pF 
External conductive coating to anode  f2500 max pF 

12000 min pF 

OPTICAL 

Faceplate and Protective Window   Filterglass 
Light transmission at center (Approx  )  41% 

Surface of Protective Window  Treated to minimize 
specular reflection 

Screen, on Inner Surface of Faceplate 
Type  Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate 

phosphors, collectively)b . . .P22--New Rare-Earth (Red), 
Sulfide (Blue & Green) Type 

Fluorescence and phosphorescence of 
separate phosphors, respectively Red, Blue, Green 

Persistence of group phosphorescence Medium Short 
Dot arrangement . . . . Each triangular group consists of a 

red, green, and blue dot 
Spacing between centers of 
adjacent dot trios (Approx  ) 0  029 in (0.74 mm) 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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25XP22 

Tube Dimensions 
Overall length 
Neck length 
Diagonal 
Greatest width 
Greatest height 

Minimum Screen Dimensions (Projected) 
Diagonal  
Greatest width  22.995 in r84.1 mm 19.875 in 504.8 mm 
Greatest height   15.575 in 395.6 mm 
Area 295 sq. in (1905 sq. cm 

Bulb Funnel Designation  JEDEC No.JI95-1/2 Al 
Bulb Panel Designation  JEDEC No.FPI96-1/2 AS 
Protective Window Designation   JEDEC No.FP196-1/2 Cl 
Bulb Contact Designation  Recessed Small Cavity Cap 

(JEDEC No.JI-21) 
Pin Position Alignment Pin No.I2 Aligns Approx. 

with Anode Bulb Contact 
Operating Position  Anode Bulb Contact on Top 
Weight (Approx  )  42 lb (19.1 kg) 
Base  Small-Button Diheptar I2-pin (JEDEC No.B12-244) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Cathode of Red Gun 
Pin 3-Grid No.1 of Red Gun 
Pin 4-Grid No.2 of Red Gun 
Pin 5-Grid No.2 of Green Gun 
Pin 6-Cathode of Green Gun 
Pin 7-Grid No.1 of Green Gun 
Pin 9-Grid No.3 
Pin 11-Cathode of Blue Gun 
Pin 12-Grid No.1 of Blue Gun 
Pin 13-Grid No.2 of Blue Gun 
Pin 14-Heater 

Cap-Anode (Grid No.4. 
Grid No.5, Screen, 
Collector) 

C-External Conductive 
Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, values are for each gun and 
voltage values are positive with« respect to cathode 

Anode Voltage  f27,500 max V 
120,000 min V 

Total Anode Current, Long-Term Average  1000 max mil 
Grid-No.3 (Focusing Electrode) Voltage  6000 max V 
Peak Grid-No.2 Voltage, 
Including Video Signal Voltage 

MECHANICAL 

20  924 ± .375 in (531.5 ± 9.5 mm 
6  693 + .188 in (170.0 ± 4.8 mm 

24  566 ± .093 in (624.0 ± 2.4 mm 
21  500 ± .093 in 546.1 ± 2.4 mm 
17  263 ± .093 in 438.5 ± 2.4 mm 

14BE 

1000 max V 

DATA I RADIO CORPORATION OF AMERICA 
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25XP22 

Grid-No.I Voltage 
Negative bias value   400 max V 
Negative operating cutoff value   200 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

Neater Voltage (AC or DC) 

Under operating conditions'   f6.9 max V 
t5.7 min V 

Under standby conditionsb   5.5 max V 
Peak Neater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max V 
After equipment warm-up period: 

Combined AC and DC value  200 max V 
DC component value  200 max V 

Heater positive with respect to cathode: 
AC component value  200 max V 
DC component value  0 max V 

EQUIPMENT DESIGN RANGES 

Unless otherwise „specified, values are for each gun and 
voltage values are positive with respect to cathode 

For anode voltages between 20,000and27,500 V 

Grid-No.3 (Focusing Electrode Voltage  16.8% to 20% 
of anode volts 

Grid-No.2 and Grid-No.I Voltages See accompanying 
For visual extinction of Cutoff Design Chart 
focused spot 

Maximum Ratio of Grid-No.2 Voltages 1  86 
Highest gun to lowest gun in any 
tube (At grid-No.1 spot cutoff 
voltage of -100 volts) 

Grid-No.3 Current (Total)   -45 to +15 pA 
Grid-No.2 Current . . . . . . . .   -5 to +5 µA 
To Produce White of 9300°K +27 M.P.C,(1. 
(CIE Coordinates x = 0.281, y = 0.311) 
Percentage of total anode current Red Blue Green 
supplied by each gun (Average) . . . . 34 32 34 % 

Ratio of cathode currents: Min Typ Max 
Red/blue  075 1.10 1.50 
Red/green  0  65 1.00 2.50 
Blue/green  0  60 0.91 1.30 

Displacement, Measured at Center of Screen 
Raster centering displacement: 

Horizontal tO  47 in (t11.9 mm) 
Vertical tO  45 in (t11.4 mm) 

Lateral distance between the blue beam 
and the converged red and green beams. t0.25 in (t6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (Each beam)  t0.S7 In (t9.4 mm) 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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25XP22 

Maximum Required Correction for 
Registere (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
Measured at the center of the 
screen in any direction 0  006 in (0.13 mm) max 

EXAMPLES OF USE OF DESIGN RANGES 

Unless otherwise specified, voltage values are for 
each gun and are positive with respect to cathode 

Anode Voltage   25,000 V 
Grid-No.3(Focusing Electrode) Voltage . . 4200 to 5000 V 
Grid-No.2 Voltage when circuit 
design utilizes grid-No.I voltage 
of -150 volts for visual extinction 
of focused spot  285 to 685 V 

Grid-No.I Voltage for visual extinction 
of focused spot when circuit design 
utilizes grid-No.2 voltage of 400 volts. -86 to -190 V 

Heater Voltage 
Under operating conditions'   6.3 
Under standby conditions  5.0 V 

LIMITING CIRCUIT VALUES 

High-Voltage Circuits 

Grid-No.3 Circuit Resistance  7.5 max ma 
In order tominimize the possibility of damage to the tube 

caused by amomentary internal arc, it is recommended that the 
high-voltage power supply and the grid-No.3 power supply be of 

the limited-energy type, in which the short-circuit current 
does not exceed 20 mA. 

Low-Voltage Circuits 

Effective grid-No. 1-to-cathode-
circuit resistance (Each gun) 0  75 max 141 

The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube heater 
is connected directly to the receiver chassis ground. Under 

these conditions the circuits to the elements of all tubes, in-
cludingthe color picture tube, operating from the same heater 
winding and all connections of any other circuits to the heater 
winding should each have an impedance such that their respec-
tive power sources in combination will not supply a continuous 
short circuit current of more than 750 mA total in the assumed 
picture tube heater ground connection. The leads from all 
other circuits must be separated from the picture tube leads 
by a minimum distance of 0.25 inch (6.4 mm) to prevent energy 
transfer to the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 

o 

( 
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25XP22 

a For maximum cathode life, it ja recommended that the heater supply be 
regulated at 6.3 volt, The ... i .. imped•nce to any chassis connectioe 
in the DC b• . circuit for the heater should be between 100,000 ohms 
and 1 megohm. 

h For curve, see Group Phosphor P22--Iew Rare—larte (Red), Sulfide (Slue 
Green) •t front of this section. 

C For •instant on •pplic•tion, • maxi•u• heater voltage of 5.5 volta 
(de•ign- ... i . value) may be maintained on the color picture tube when 
the receiver is in the •off' (•tandby ) poieition. All other voltage• 
normally applied to the tube must be removed during standby operation. 

d Inegi•ter is defined as the relative position of the bean trios mill 
respect to the •••oci•ted phosphor-dot trios. 

GENERAL CONSIDERATIONS 

X-Itaillatlee Warning. Because the 25XP22 is designed to be 

operated at anode voltages as high as 27.5 kilovolts (design-
maximum value), shielding of the 25XP22 for X-radiation maybe 
needed to protect against possible injury from prolonged ex-
posure at close range. 

Orientation. The 25XP22 must be operated with tube axis 
in a horizontal position and with the blue gun uppermost (i.e., 
the anode contact button on top). 

The Deflecting Yoke and tube axes must coincide and the 
yoke must be free to move along the neck for a distance of 
approximately 0.5 inch (13 mm) from its most forward position 
for adjustment purposes. The yoke mount should also provide 
for a small amount of rotational adjustment. 

Contact to the external conductive coating should be made 
by multiple fingers to prevent possible damage to the tube from 
localized overheating due to poor contact. 

Misreglster Compensation. Proper operation of the 25XP22 
requires compensation for the effects of extraneous magnetic 
fields, the earth's magnetic field, andothercauseswhichmay 
produce miaregister. Compensation for these effects may be 
accomplished by the use of a purifying magnet. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE JEDEC No.DIOD 

6.250(158.75)DIA.  
5.918 ((50.32)DIA. 

2.226 r(56.54)'l 
1'656 DIA 42.06) 

! 1.750 
(44.45) 

cL 
3.500 
(8890) 

.250 

.520 
(13.21) 
.762 
(19.36) 

C. 
(.010 
25.65) 

2.673 
5.052 J67.89) 

REFERENCE (3r90) 
L492 IJ50 026.32)—  L 

LINE DIA. 1.869 ((22921)Rt. E \\4 

DIMENSIONS IN "CH" p -M7.47)  5.400 
(mne) (137.16) 921-M-1956 

Reference Line is determined by plane C-C' when gauge is seated. 
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25XP22 

BOTTOM VIEW OF BASE 

BLUE GUN 

HORIZONTAL 
OF SCREEN  

BREEN 

RED. GUN 

PLANE THROUGH 
(OF PIN No. 2 
AND TUBE AXIS 

92C8-12816 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

RADIAL POLE PIECES 

INTERNAL MAGNETIC 
SHIELD 

L.235 
(6.0) 

.300 
(7.6) 

92CS-12435a2 

INCHES 
DIMENSIONS IN (..) 
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25XP22 

DIMENSIONAL OUTLINE 

) 

L4383.063,, BASE 
CONTACT (26.5110 MEG Na. B12-244 
AREA OF 250 (NOTE 2) 
EXTERNAL •‘. INTERNAL 
CONDUCTIVE ,--, , 2.970 RADIAL-CONVERGING 
COATING £_—_ (75.4) POLE PIECES 
(NOTE 3) 935 

5.50 0397I I (74.5)a - CAVITY CAP 
JEDEC No.J1-21 

14.5(368)-
21.3101.093 
(541312.4) - 

PROTECTIVE WINDOV/ 
215001.093 
(546.112.4) 

MOLD-MATCH LINE 

(504.8)MIN. 
SCREEN WIDTH 

(35973,(Igkei 2 R 

(55196) 

5a3 R (1480 
278 (1834)a ' 

eePAD 
f%.9.e0t% 

htla 

0;321 . 

15.575 
(395.6)Ma& 
SCREEN 
1€181ft 

*4. 
elins. 4)4, 
4tteoo 
et\ 

(44›* I 

;et> 

ears, 

17.0241.093 
(432412.4) 
PICTECTIVE 

199100W 

411001.188 
110E6148 

(202-51a 
3. 9.707110631.j6139131. 

17263±D93 (246.611.6) 1170.014 
(438532.4) 142311 NM 

163.0-MATCH (3615±4e 

—4.19 
fete 

L118 2e3r549.337 
eacL-191111819 

DIMENSIONS IN " CM 
(MM) 

Nets I: With tube neck inserted through flared end of 

reference-line and neck-funnel-contour gauge and with tube 

seated in gauge, the reference line is determined by the 

intersection on the plane C-C , of the gauge with the glass 

funnel. 

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 will fall within • 2-inch 

(51-mm) circle concentric with bulb axis. 

Mote s: The drawing shows the size and location of the 

contact area of the external conductive coating. The actual 

area of this coating will be greater than that of the con-

tact area so as to provide the required capacitance. Ex-

ternal conductive coating must be grounded with multiple 

contacts. 

Mote a: To clean this area, wipe only with soft. dry, 

lintless cloth. 
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25XP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE = 25000 VOLTS 
GRID-No. 3-T0-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 93000 K V M.P.C.D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300° K-e-27 M.P.C.D. WHITE: 
RED GUN: 14% 
BLUE GUN: 32% 
GREEN GUN: 34% 

RASTER SIZE: 19175" X 15375" (504.8 ma X 395.6 moo) 
'MEASURED WITHIN 5 - DIAMETER AREA CENTERED ON TUBE FACE. 
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25XP22 

Typical Drive Characteristics 
Grid-Drive Service 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE = 20000 TO 27500 VOLTS 
GRID-No. 3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
GRID-No. 2-TO-CATHODE VOLTAGE (EACH GUN) ADJUSTED 

10 PROVIDE SPOT CUTOFF FOR DESIRED FIXED GRID-No.1-
TO-CATHODE (EACH GUN) VOLTAGE (Eolk 

• = ZERO-BIAS POINT 
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25XP22 

Typical Drive Characteristics 
Cathode-Drive Service 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE -TO -GRID -No.1 VOLTAGE = 20000 TO 27500 VOLTS 
GRID -No. 3 - TO -GRID -No. I VOLTAGE ADJUSTED FOR FOCUS. 
GRID -No. 2 -TO - GRID- No. l VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED CATHODE - 
TO-GRID-No. I (EACH GUN) VOLTAGE Ekci) 

• = ZERO-BIAS POINT 
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25YP22 

Color Picture Tube 
"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD 

PURITY AND UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 
MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

ALUMINIZED TRICOLOR PHOSPHOR-DOT Hi -Lite SCREEN 
(Utilizing a New, Improved Rare-Earth Red-Emitting Phosphor) 

For Use in Color-TV Receivers 

The 2:W22 is the sou as the 25XP22 except for the following items: 

OPTICAL. 
Faceplate 

Light transmission (Approx.)   es% 
Faceplate does not have an integral protect ivewi ndovis 

MECHANICAL 

FlIterglass 

Tube Dimensions 
Overall length   20.732 t $71 In (526.6 t 9.5 ma) 
Weight (Approx.)   37 lb (16.8 kg.) 

a It is reoommended that the cabinet be provided itith • shatter-proof,glaaa 
cover over the face of the 252P22 to protect it from being struck acci-
dentally and to protect against possible damage resulting from tube im-
plosion under some abnormal condition. This safety cover can also provide 
x-rediation protection when required. 

DIMENSIONAL OUTLINE 

Disensions shown are only those which are different 
from the corresponding dimensions for the 25XP22 

DIMENSIONS IN INC" 
(em) 

Note: 

li 
20.732 ± .375 
(526.6 ± 9.5) 

14.039 ± .188 
(356.6 ± 4.8) 

4.332 ±.125 
(110.0 ± 3.2) 

,phrrical radius 34.000 in (80.6 mml. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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25YP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE :6.3 VOLTS 
ANODE TO CATHODE VOLTAGE 25000 VOLTS 

GRID-No. 3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300° K+27 M.P.G.°. WHITE-LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300° 6+27 M.P.C.D. WHITE: 
RED GUN: 34% 
BLUE GUN: 32% 
GREEN GUN: 34% 

RASTER SIZE 198 X 15.5 «1504 8 on X 395.6 rota 
'MEASURED WITHIN 5 — DIAMETER AREA CENTERED ON TUBE FACE. 
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902-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type 902 

( I 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% . . . . ac or dc volts 
Current  0.6   amp. 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . . . 7.5 . . . . uuf 
DJ1 to All Other Electrodes ....... 8.5 . . . . uuf 
DJ4 to All Other Electrodes ....... 6.0 . . . . uuf 

Phosphor For Curves, see front of this Section) . . . No.1 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   7-7/16" t 3/16" 
Greatest Diameter of Bulb  2" t 1/16" 
Minimum Useful Screen Diameter   1-3/4" 
Mounting Position  Any 
Base   Medium Shell Octal 8-Pin 

Rasing Designation for BOTTOM VIEW   BCD 
Pin 1-Grid No.2, Pin 3-Anode No.1 

Anode No.2. 4 Pin 4-Deflecting 
Deflecting Electr.DJ1 
ElectrodeDJ2 Pin 5-Grid No.1 
Deflecting Pin 6- Deflecting 
ElectrodeDJ3 2 Electr.DIU4 

Pin 2-Heater, e Pin 7-Heater 
Cathode REV Pin 8-No Connec-

tion 

Al, and W, are nearer the screen 

D./3 and DJ4 are nearer the base 

With DJI positive with respect to DJ2, the spot is de— 
flected toward pin 3. With DJ 3 positive with respect to 
D.14, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and D.14 
Its Intersection with the plane through the tube axis 
pin I does not exceed 100 . 

The angle between the trace produced by 0.13 and 0.14 and 
the trace produced by WI and 012 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 
DEFLECTING ELECTRODE DJ1 OR DJ4 

660 max. 
330 max. 

125 mar. 
0 max. 

385 max. 

and 
and 

volts 
volts 

volts 
volts 

volts 

JULY 1, 1945 RCA vim' DIVISION 
moo CORPCMATION Of AMERICA, HARMON, MEW Mel 

DATA 1 



Il 
902-A 

HIGH-VACUUM CATHODE-RAY TUBE 
(continued ?ran preceding page) 

Typical Operation: 

Anode No.2 & Grid No.2 Voltage* • • 400 600 volts 
Anode No.1 Voltage for Focus 

at 75% of Grid—No.1 Volt— 
age for Cutoff * 100 150 . . volts 

Grid—No.1 Volt. for Visual Cutofff. —40 —60 . volts 
Max. Anode—No.1 Current 

Rangea Between —50 and +10 µamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.273 0.183 . • mm/v dc 
DJ3 and DJ4   0.326 0.217 . • mm/v dc 

Deflection Factor: ** 
DJ1 and DJ2   93 139 . . • v dc/in. 
DJ3 and DJ4   78 117 . . • v dc/in. 

* Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 400 volts. 

• individual tubes may require between +204 and -SS% of the values shown 
with grid-No.1 voltages between zero and cutoff. 

d Visual extinction of stationary focused spot. Supply snouts be adjust-
able to i 50% of these values. 

See curve for average values. 

Individual tubes may vary from these values by t 2011. 

Spot Position: 

The undeflected focused spot will fall within a 10-emn square 
centered at the geometric center of the tube face and having 

one side parallel to the trace produced by DJ i and DJ2. Suit-

able test conditions are: anode-No.2 voltage, 600 volts; 

anode-No.I voltage, adjusted for focus; deflecting-electrode 

resistors, I megohm each for WI and DJ4, connected to anode 
No.2; the tube shielded from all extraneous fields. To avoid 
damage to the tube, grid-No.I voltage should be near cutoff( 

before application of anode voltages. 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance   1.5 max. megohms 
Impedance of Any Deflecting—Electrode 

Circuit at Heater—Supply Frequency 1.0 max. megohm 
Resistance in Any Deflecting— 

Electrode Circuit" 5.0 max. megohms 

" It Is recommended that both deflecting-electrode-circuit resistances 
be approximately equal. 

JULY in 1945 RCA VICTOR DIVISION 
IN.010 CORPORATION on »AVOCA. HARRISON. NM Mae 
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4486 

Projection Kinescope 
FORCED-AIR COOLED MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 20 FT. x 15 FT. PROJECTED PICTURES 

For Black-and-White Projection Systems in 
Theater and Closed-Circuit Television Applications 

The 4486 is the same as the 74P4 except that it is supplied with 
a fitted high-voltage anode cable. (See Accompanying 

Dimension Outline). 

MECHANICAL 

Cap shown for type 7NFg does not apply for type 4486. 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Cathode 
Pin 3 -Grid No.1 
Pin 4 -Grid No.2 
Pin 5 -No Connection 
Pin 6 -No Connection 
Pin 7-No Connection 
Pin 8-No Connection 
Pin 9 -Grid No.3 
Pin 10-No Connection 
Pin 11-No Connection 
Pin 12-No Connection 
Pin 13-Internal Connection--

Do Not Use 
Pin 14 -Heater 
Cable-Anode (Grid No.4, 

Collector) 

1411 

Mote: Socket contacts for Pins No.5, 6, 7, 8, 10, 11, 12, and 
13 should beremoved so that maximum insulation is provided for 
Pin No.9. 

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

(Other dimensions are the same as those 
shown for Type 7NP4) 

_L 

eSILS—i btu 

ANODE MOLDED - ON 

INSULATED CABLE 48 

INCH LONG (APPROX.) 

TO BULB WALL (ANODE 

CABLE SHOULD NOT BE 
SHARPLY BENT WITHIN 

3 INCHES OF BULB WALL, 

ALSO. SEE NOTE 4 
UNDER 7NP4). 

DIMENSIONS IN INCHES 

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



4490, 4491 
Oscillograph-Type Cathode-Ray Tubes 

o 

) 

Post-deflection Accelerator 

Electrostatic Deflection Electrostatic Focus 

ForGeneral Osctllographtc Applications in which Low-Speed or 
Medium—Speed Recurrent-Wave Phenomena are to be Observed 

ELECTRICAL 

Heater Current at 6.3 V 0  6 A 
Di rect I nterelectrode Capacitances (Approx.) 
Grid-No.1 to all other electrodes  6 pF 
Cathode to all other el ectrodes 7  5 pF 
all to DJ2   3 pF 
1113 to DJ4   2 pF 
DJ1 to al 1 other electrodes  9 pF 
1112 to all other elect rodes  9 pF 
0.13 to al 1 other el ectrodes  7 pF 
C.14 to al 1 other el ectrodes  7 pF 

Focusing Method Electrostatic 
Deflection Method Electrostatic 

OPTICAL 

Phosphor   P3I 
Fl ou rescence and phosphorescence  Green 
Persi stence  Medium-Short 

Faceplate  Clear Glass 
Shape  Curved, Ci rcular 

Minimum Useful Screen Diameter 

4490   6 in 

4491   7 in 

MECHANICAL 

Operat ing Position 
Weight (Approx.)   

Base   Medium-Shell Dihental 12-Pin (JEDEC No.1312-37) 
4490 4491 

Overall Length  14.62 + 0.25-0.50 16.50+0.38 in 
Greatest Diameter  7.12 850 in 
Bulb   J56H I A J67AIA 

Pin 1 - Heater TERMINAL DIAGRAM (Bottom View) 
Pin 2 - Cat hode 

POST G5 0j3 Dj4 

Pin 3 -Grid No.1 Pin 4 - No Connect ion - Do Not Use ACCELERATOR{CL 

Pin 5 -Grid No.3 65 

Pin 7 - Defl ect ng El ect rode CO NC 

Pin 8 - Deflect i ng El ect rode CU4 00 NOT 

Pin 9 - Anode (Grids No.2 6 No.4) OU 

Pin V) - Defl ect i ng Electrode CU2 
Pin 11 - Defl ect i ng El ect rode CUl 
Pin 12 - Internal Connection-Do Not Use 
Pin 14 - Heater 
Cap - Post-Accelerator (Grid No.5 & Collector) 

Any 
3 lb 

14.11 

LLCM Electronic Components 

DATA 1 
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4490, 4491 
ABSOLUTE-MAXIMUM AND MINIMUM RATINGS 

Post-Deflection Accelerator Voltage  8000 max V 
Anode Voltage  4000 max V 
Grid-No.3 (Focusing-Electrode) Voltage . . . 2000 max V 

Grid-No.I Voltage 
Negative bias value  200 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   16.9 max V 
5.7 min V 

Peak Heater-Cathode Voltage ( 
Heater negative with respect to cathode. . 125 max V 
Heater positive with respect to cathode. . 125 max V 

TYPICAL OPERATING VALUES 

Unless otherwise spectftedall values 
are posittve with respect to cathode 

Post-Deflection Accelerator Voltage. . .   6000 V ( 
Anode Voltage  3000 V 
Grid-No.3 (Focusing-Electrode) Voltage .   750toI200 V 
Grid-No.I Voltage  -58 to -93 V 

For visJal cutoff of focused spot 
Deflection Factors 

4490 4491 
DJ1 and DJ2  133 to 153 107 to 129 V (dc)/in 
DJ3 and DJ4  99t0 115 85to101 V (dc)/in 

MAXIMUM CIRCUIT VALUES 

Grid-Ho.I-Circuit Resistance   1.5 max mn 
Resistance in any Deflection Electrode Circuita  5 max mn 
a 1; 1, 11;:u:7721..lhat the deflecting-eleetrode.eircIntreeistaneeebe 

X-RADIATION WARNING: Shielding of 

these cathode-ray tubes for x-radiation may 

be needed to protect against possible danger 

of personal injury from prolonged exposure 

at close range. 

[REM Electronic Components 
DATA 1 



4490, 4491 

DIMENSIONAL OUTLINE 144901 

7.00 ±.12 DIA. 

SCREEN DIA. 
6 MIN. 

14.62 
• .25 

13.87 
• .25 

4.38 
.24 
-.26 

SMALL BALL CAP 
JEDEC NO. JI -22 

DIMENSIONS IN INCHES 

9.2 
MAX. 

2.005.06 DIA. 

BASE JEDEC 
NO. 1312-37 

921.3- te04 

of bulb will not deviate more than 2° in 
any direction from the perpendicular erected 
at the center of bottom of the base. 

The plane through the tube axis and pin 5 may 
vary from the trace produced by DJ1 and DJ2 
by an angular tolerance (measured about the 
tube axis) of ±10 0. Angle between DJ1 - DJ2 
trace and DJ3 - DJ4 trace is 90° ±3°. 

DJ1 and DJ2 are nearer the screen; DJ3 and 
DJ4 are nearer the base. With DJ1 positive 
with respect to DJ2, the spot will be deflect-
ed toward pin 5; likewise, with 1113 positive 
with respect to DJ4, the spot will be deflect-
ed toward pin 2. 

113CEDO Electronic Components 
DATA 2 
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4490, 4491 

DIMENSIONAL OUTLINE (4491) 

8.38 +:11 DIA. 

SCREEN DIA. 
7 MIN. 

16.50 
5.38 

15.75 
±.37 

4.38 
+24 
-.26 

SMALL BALL CAP 
JEDEC NO. JI -22 

DIMENSIONS IN INCHES 

1.31 

2•°°+-:.°031 

BASE JEDEC 
NO. 812-37 

(r, of bulb will not deviate more than 2° in any 
direction from the perpendicular erected at the 
center of bottom of the base. 
The plane through the tube axis and pin 5 may 
vary from the trace produced by DJ1 and DJ2 
by an angular tolerance (measured about the 
tube axis) of ±100. Angle between DJ1 - DJ2 
trace and DJ3 - DJ4 trace is 90°± 30. 

DJ1 and DJ2 are nearer the screen; DJ3 and 
DJ4 are nearer the base. With DJ1 positive 
with respect to DJ2, the spot will be deflected 
toward pin5; likewise, with DJ3 positive with 
respect to DJ4, the spot will be deflected to-
ward pin 2. 

10.75 

42LS-005 

' 

JIMA Electronic Components 
DATA 2 



4499 

Oscilloaraph-Type Cathode-Ray Tube 
ELECTROSTATIC DEFLECTION 5-in DIAMETER ELECTROSTATIC FOCUS 

For GeneralOscillographic AppItcations in which 
Recurrent-Wave Phenomena are to be Observed 

ELECTRICAL 

Heater Current at 6.3 V   0.6 A 
Direct lnterelectrode Capacitances (Approx.) 

Grid-No.1 to all other electrodes   10 pF 
, Cathode to all other electrodes   5.5 pF 

DJ1 to DJ2  2.5 pF 
DJ3 to DJ4  3.0 pF 
DJ1 to all other electrodes   10.5 pF 
1112 to all other electrodes   8.5 pF 
DJ3 to all other electrodes   8.5 PF 
DJ4 to all other electrodes   9.5 pF 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 

OPTICAL 

Phosphor PI 
Fluorescence and phosphorescence  Yellowish-Green 
Persistence  Medium 

Faceplate   Clear Glass 
Shap  Flat, Circular 

Minimum Useful Screen Diameter  4.56 in 

MECHANICAL 

Operating Position  Any 
Weight  2 lb 
Overall Length  12.000 ±0.125 in 
Greatest Diameter   5.25 .0.06 in 
Bulb J42 Dev.66 
Base  Special, Small-Shell Duodecal, 10-pin 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3 - Cathode 
Pin 4-Grid No.3 G3 
Pin 6-Deflecting Electrode DJ3 
Pin 7-Deflecting Electrode DJ4 
Pin 8-Anode, Grid No.2 
Pin 9-Deflecting Electrode 112 
Pin 10-Deflecting Electrode DJ1 
Pin 12-Heater 

ABSOLUTE-MAXIMUMANDMINIMUM 

DJ3 DJ4 

RATINGS 

Anode Voltage   
Grid-No.3 (Focusing-Electrode) Voltage  
Grid-No.I Voltage 

Negat've bias value   
Positive bias value   
Positive peak value   

RG2 

DJ2 

DJI 

2800 max V 
1100 max V 

200 max V 
0 max V 
2 max V 

®ell 111, 1 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 2-65 



4499 

Neater Voltage j6.9 max V 
(5.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode . . . . 125 max V 
Heater positive with respect to cathode . . . . 125 max V 

TYPICAL OPERATING VALUES 

Unless otherwise specified all values 
are positive with respect to cathode 

Anode Voltage   2200 V 
Grid-No.3 (Focusing-Electrode) Voltage  750 to 1000 V 
Grid-No.I Voltage   -60 to-I40 V 

For visual cutoff of focused spot 
Deflection Factors 

DJ1 and DJ2   84 to106 V (dc)/in 
DJ3 and DJ4   67 to 83 V (dc)/In 

MAXIMUM CIRCUIT VALUES 

Grid-No.I-Circuit Resistance  1.5 max mn Resistance in any Deflection Electrode Circuit'   5 max MD 

à It is recommended that the deflecting-electrode-circuit resiat•nces be 
approximately equal. 

DIMENSIONAL OUTLINE 

r---5.25± .06 DIA. 
r— 4.56 MIN. DIA.---1 

11.44 
+.235 
—.125 

12.000 
*.I25 

92LS-1147 

7.000 
A.125 

1.437 
A.031 

SASE 
SPECIAL 
(Noun 

DIMENSIONS IN INCHES 

The plane through the tube axis and 
pin 4 may vary from the trace pro-
duced by DJ1 and DJ2 by an angular 
tolerance (measured about the tube 
axis) of 10°. Angle between DJ1 - 
DJ2 trace and DJ3 - DJ4 trace is 
90° ± 3°. 

DJ1 and DJ2 are nearer the screen; _ 
DJ3 and DJ4 are nearer the base. ( 
With DJ1 positive with respect to --
DJ2, thespotwillhedeflectedtoward 
pin 4; likewise, with DJ3 positive 
with respect to DJ4, the spot will 
be deflected toward Pin 1. 

Note I: Base is identical to short - 
small-shellduodecalJEDB:No.B12-207 
except pin No.5 and pin No.11 are 
omitted. 

C.) 

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



4506 
Cathode-Ray Tube 

7"-DIAMETER CRT WITH MAGNETIC 
FOCUSING AND DEFLECTION 

• Ground Optically-Flat Faceplate 

• Ultra-High Resolution 

• Extra-Fine Grain Phosphor 

• For Photographic Reproduction 

• Useful Screen Diameter — 6-1/4" 

General Data 

Electrical: 

Heater Voltage, DC   6.3 V 

Heater Current at 6.3 V   0.6 A 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angle (approx.)   420 

Direct lnterelectrode Capacitances (approx.): 

Cathode to all other electrodes   10.0 pF 

Grid No.1 to all other electrodes   10.0 pF 

Optical: 

Faceplate, flat   Clear, Browning-Resistant Glass 

Transmission Factor   90% 

Reflection Factora   <0.5% 

Index of Refraction   1.52 

Minimum Useful Screen Diameter   6.25 in 

Phosphor, Aluminized   Sulfide Type 

Luminescence   Purplish Blue 

C.I.E. coordinates (x,y) 0  150, 0.059 

Persistence  Short 

r 

Mechanical: 

Tube Dimensions: 

Maximum Overall Length   22-1/8 in 

Maximum Bulb Diameter   7-1/16 in 

Neck Diameter   1-7/16 in 

LEM Electronic Components 

DATA 1 
7-71 



4506 
Base   Small-Shell, Duodecal, 7-Pin 

Anode Lead (flyineb  24 in 

Operating Attitude   Any 

Weight (approx.)   4.8 lb 

Ratings, Absolute-Maximum Values: 
Anode Voltage, DC   25,000 V 

Grid-No.2 Voltage, DC   1,500 V 

Grid-No.1 Voltage: 

Negative bias DC   200 V 

Positive bias DC   0 V 

Heater-to-Cathode Voltage: 

Cathode positive   60 V 

Cathode negative   180 V 

Typical Operation: 
Anode Voltage, DC   20,000 V 

Grid-No.2 Voltage, DC   1,000 V 

Grid-No.1 Cut-Off Voltage, DC   —55 to —95 V 

Performance Data: 

Maximum Line Widthd   0.0009 in 

Maximum Persistencee   5.0 btsec 

Circuit Requirements 
Maximum Grid-No.1 Circuit Resistance   1,0 Mn 

Heater Voltage Regulation   See Note f 

• The external surface of the faceplate is treated with a multiple-

layer, optical coating to suppress reflections of light in the 400 

to 800 nm range. 

The anode is terminated with the assembly, AMP B37740 which 

mates with the AMP Connector 830050-1 or equivalent. 

d Line width is defined as the width at the half-amplitude point of 

the light energy distribution of the line. The line width is 

measured with a slit analyzer at a cathode current of 1.0 1.A. 

e Persistence is defined as the time following cessation of excita-

tion for the light output to decay to 10% of the value observed 

during excitation. The persistence is measured using a stationary, 

focused spot. Cathode current during excitation is 1.0 PA. 

Heater voltage must be regulated to within 1.0% to assure opti-

mum tube performance. 

o 

I 
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4506 

SAFETY PRECAUTIONS 

X-Radiation Warning 
Although X-radiation is generated primarily at the face of 

the tube when it is operated, the X-rays are emitted in all 

directions. 

o 

o 

o 

These rays can constitute a health hazard unless the tube is 

adequately shielded. Make sure that the shielding provides 

the required protection against personal injury. 

On the neck of the tube itself the following warning appears 

and should be strictly adhered to: 

X-RAY WARNING 

This tube in operation produces X-Rays which can 

constitute a health hazard unless the tube is ade-

quately shielded for radiation. 

High Voltage 

The high voltages at which tube type is operated may be 

very dangerous. Great care should be taken in the design of 

apparatus to prevent the operator from coming in contact 

with the high voltages. Precautions include the enclosing of 

high-potential terminals and the use of interlocking switches 

to break the primary circuit of the power supply when 

access to the equipment is required. 

In the use of the tube it should always be remembered 

that high voltages may appear at normally low-potential 

points in the circuit because of capacitor breakdown or 

incorrect circuit connections, and that the tube surface 

maintains a static charge for some time after the power has 

been turned off. Therefore, before any part of the circuit or 

the tube is touched, the power-supply switch should be 

[110EM Electronic Components 
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4506 

turned off, both terminals of high-voltage capacitors should 

be grounded, and the terminals of the high-voltage power 

supply should be grounded. 

After these steps have been taken and before touching the 

tube, discharge the anode terminals, the surface of the face-

plate, and the coated surface of the cone by use of a suitable 

wand which is connected to ground. It is to be noted that 

the entire surface of the cone and of the faceplate will not 

be discharged by touching the wand to a single point on 

either surface, because the surfaces have high resistance. 

Therefore, to discharge each surface, it will be necessary 

to sweep over the entire surface with the wand. 

Tube Handling 

Wear "Safety" Goggles with side shields, when handling 

tube, to prevent possible injury from flying glass in case of 

tube breakage. Do not strike or scratch tube. Never subject 

it to more than moderate pressure when installing in or re-

moving from equipment. Always Handle Tube with Extreme 

Care. Ground anode contact before touching after power is 

off. 

TERMINAL DIAGRAM 

41111 

Pin 1— Heater 
Pin 2— Grid No.1 
Pin 7— Grid No.2 
Pin 11— Cathode 
Pin 12— Heater 

H.V.Lead — Accelerator 

o 

o 

o 
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4506 

DIMENSIONAL OUTLINE 

7 ± 1/16 DIA. 

0.4 t 

I13.63 

H 

2.50 MAX. 

MOLDED ANODE 
H.V. CONNECTOR 
WITH 24" LEAD 
INOTE 21 

USEABLE SCREEN r«.- 6-1/4 MIN. 

BASE B7-51 
SMALL SHELL 
DUODECAL 

REF LINE 
INOTE 

3» R. 

15.0 R. 

• 1/32 
1-7/16 - 1/64 

7-1/16 
I /8 

21-15/16 
3/16 

920A MO 

Note 1— Ref. line determined by position of 1.5 inch dia, ring at 

rest. 

Note 2— The anode is terminated with the assembly AMP 837740 

which mates with the AMP Connector 830050-1 or equiv. 
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4510 
Oscillograph-Type Cathode-Ray Tube 
5-Inch Diameter Post-Deflection Accelerator 
Electrostatic Deflection Electrostatic Focus 

For General Oscillographic Applications tn which Extremely 
Low-Speed or Medium-Speed Recurrent- or Non-Recurrent-Wave 

Phenomena are to be Observed 

ELECTRICAL 

Heater Current at 6.3 V 0  6 A 
Direct Interelectrode Capacitances (Approx.) 

Grid No.1 to all other electrodes   10 pF 
Cathode to all other electrodes 5  5 pF 
DJ1 to DJ2 25 pF 
DJ3 to DJ4 .3  0 PF 
DJ1 to all other electrodes 10  5 pF 
DJ2 to all other electrodes 8  5 PF 
C/J3 to all other electrodes 8  5 pF 
DJ4 to all other electrodes 9  0 pF 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 

OPTICAL 

Phosphor P7 
Fluorescence  Purplish-Blue 
Phosphorescence   Yellowish-Green 
Persistence  Long 

Faceplate   Clear Glass 
Shape  Flat, Circular 

Minimum Useful Screen Diameter  4.56 in 
MECHANICAL 

Operating Position  Any 
Weight (Approx  )  2 lb 
Overall Length 12  00 ± 0 13 in 
Greatest Diameter  5  31 in 
Bulb  J42 Dev.67 
Base  Special, Small-Shell Duodecal, 10-Pin 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Cathode 
Pin 5-Grid No.3 
Pin 6- DeflectingElectrode DJ3 upposi. 
Pin 7- DeflectingElectrodeDJ4 AGMELERA 

Pin 8-Anode, Grid No.2 
Pin 9-Deflecting Electrode DJ2 
Pin 10 - Deflecting Electrode DJ1 
Pin 12-Heater 
Cap - Post-Accel erator 

(Grid No.5 & col I ect or) 

DJ3 

H 
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4510 

ABSOLUTE-MAXIMUM AND MINIMUM RATINGS 

Post-Deflection Accelerator Voltage   6000 max V 
Anode Voltage   3000 max V 
Grid-No.3 (Focusing-Electrode) Voltage  1200 max V 
Grid-No.I Voltage 

Negative bias value 
Positive bias value 
Positive peak value 

Beater Voltage  {6.9 max V 
5.7 min V 

Peak Neater-Cathode Voltage 
Heater negative with respect to cathode . . 125 max V 
Heater positive with respect to cathode . . 125 max V 

TYPICAL OPERATING VALUES 

Unless otherwise specified all values 
are positive with respect to cathode 

Post-Deflection Accelerator Voltage .   3000 
Anode Voltage   1500 
Grid-No.3 (Focusing-Electrode) Voltage  475 to 725 
Grid-No.I Voltage   -40 to -94 

For ,,isual cutoff of focused spot 
Deflection Factors 

DJ1 and DJ2   69 to 91 V (dc fin 
DJ3 and DJ4   57 to 73 V (dc fin 

200 max V 
0 max V 
2 max V 

V 
V 

MAXIMUM CIRCUIT VALUES 

Grid-No.I-Circuit Resistance  1.5 max mn 
Resistance in any Deflection Electrode Circuit'   5 max mn 

° It is recommended that the deflecting-electrode-circuit resistances be 
approximately equal. 

X-RADIATION WARNING: Shielding of 

these cathode-ray tubes for x-radiation may 

be needed to protect against possible danger 

of personal injury from prolonged exposure 

at close range. 

1MCEM Electronic Components 
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4510 

DIMENSIONAL OUTLINE 

5.25 t.06 DIA. 

SCREEN DIA. 
4.56 MIN. 

11 44 
+.24 
- .12 

12.00 
t .13 

3.00 
•L• 19 

SMALL BALL CAP 
.EDEC NO. • JI-22 

1.44 
±.03 

DIMENSIONS IN 1NCNES 

.88 

7.00 
tJ3 

BULB 
J42 DEV. 67 

BASE SPECIAL 
( NOTE I) 

rats-1502 

The plane through the tube axis and pin 1 may vary from 
the trace produced by DJ3 and 0.14 by an angular tolerance 
(measured about the tube axis) of 10°. Angle between 0.11 - 
DJ2 trace and DJ3 - DJ4 trace is 90° ± 3°. 

0.11 and DJ2 are nearer the screen; DJ3 and 0.14 are nearer 
the base. With 0.11 positive with respect to 0.12, the spot 
will be deflected toward pin 5; likewise, with 0.13 positive 
with respect to DJ4, the spot will be deflected toward pin 1. 

Note Base is identical to short small-shell duodecal 
JEDEC No.B12-207 except pin No.4 and pin No.11 are omitted. 

5.73 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.1. 
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4531 
5" Radar Display CRT 

• Electrostatic focus 

• Magnetic deflection 
• Less than ten inches overall length 
• Offset neck facilitates positioning of display origin at screen edge 
• For display of airborne weather radar data in airplane cockpits 

Data 

Electrical: 

Heater for Unipotential Cathode:, 

Voltagea (AC or DC)   6.3 V 

Current at 6.3 V   0.3 A 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes   10 max. pF 

Cathode to all other electrodes   6 max. pF 

Optical: 

Faceplate: 

Material   Clear Glass 

Shape   Spherical 

Minimum useful diameter   4.5 in 

Phosphor: 

Type   Aluminized, P7 

Fluorescence   White 

Phosphorescence   Yellowish Green 

Persistence   Long (100 ms to 1 sec.) 

Mechanical: 

Tube Dimensions: 

Maximum overall length   9-13/16 in 

Maximum bulb diameter   6 in 

Neck diameter   7/8 in 

Base  (9 Pin) JEDEC No.E9-37 

Anode Connector   Button J1-22 

Operating Attitude   Any 

Weight   2 lb 

IMC-RM Electronic Components 
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4531 

Maximum Ratings, Absolute Maximum Valuesb 

Anode Voltage   12000 max. V 

Grid No.4 Voltage   450 max. V 

Grid No.2 Voltage   450 max. V 

Grid No.1 Voltage: 

Negative bias value   100 max. V 

Positive bias value   0 max. V 

Positive peak value   2 max. V 

Peak Heater Cathode Voltage   125 max. V 

Typical Operating Values 

All values are specified with respect to cathode. 

Anode Voltage   8500 V 

Grid No.4 Voltage   40 to 250 V 

Grid No.2 Voltage   250 V 

Grid No.1 Voltaged   —25 to —50 V 

Anode Current   100 MA 

Grid No.3 Current   10 µA 

Grid No.2 Current   1.0 /.LA 

Grid No.1 Drive Voltage   25 V 

Resolutione   0.014 in 

• For optimum life the heater voltage should be regulated at 6.3 

volts. 

A description of the Absolute-Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 

• Adjust for best focus. 

d Adjust for visual cutoff of undeflected spot. 

• At center of tube face. Shrinking raster measurement. 

) 

e 
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4531 

X-Ray Warning 

Shielding of this cathode-ray tube for X-ray radiation 

may be needed to protect against possible danger of 

personal injury from prolonged exposure at close range. 

High Voltage 

The high voltages at which tube type is operated may be 

very dangerous. Great care should be taken in the design of 

apparatus to prevent the operator from coming in contact 

with the high voltages. Precautions include the enclosing of 

high-potential terminals and the use of interlocking switches 

to break the primary circuit of the power supply when 

access to the equipment is required. 

In the use of the - tube it should always be remembered 

that high voltages may appear at normally low-potential 

points in the circuit because of capacitor breakdown or 

incorrect circuit connections, and that the tube surface 

maintains a static charge for some time after the power has 

been turned off. Therefore, before any part of the circuit or 

the tube is touched, the power- supply switch should be 

turned off, both terminals of high-voltage capacitors should 

be grounded, and the terminals of the high-voltage power 

supply should be grounded. 

After these steps have been taken and before touching the 

tube, discharge the anode terminals, the surface of the face-

plate, and the coated surface of the cone by use of a suit-

able wand which is connected to ground. It is to be noted 

that the entire surface of the cone and of the faceplate will 

not be discharged by touching the wand to a single point on 

either surface, because the surfaces have high resistance. 

Therefore, to discharge each surface, it will be necessary 

to sweep over the entire surface with the wand. 

_\[/M 
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4531 

Dimensional Outline   o 

Note 1: Anode button J1-22. 
Note 2: Reference line; ring 

gauge (1.000" +.003" 
—.000" diameter x 
1.500" long) will stop 
at this reference line. 

Note 3: Quality circle. 

Pin No.1 — G1 
Pin No.2 — H 
Pin No.3 — H 
Pin No.4 — G1 

Pin No.5 — NC 
Pin No.6 — G4 
Pin No.7 — G2 

Pin No.8 — G1 

Pin No.9 — K 
Button — Anode, G3 

«Ità1-4312 

Tabulated Dimensions 

A 9.812 Max. 

▪ 9.060 ± .060 

• 0.870 ± .030 

D 4.950 ± .062 
E 5.218 ± .125 

• 1.000 Ref. 

G 1.000 Ref. 

H 4.500 Min. 

6.250 Ref. 

puma' Electronic Components 
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4516,4517 
Photomultiplier Tubes 

10-Stage, Head-On Types Having BiaMali Photocathode. 

GENERAL 

Spectral Response   See accompanying 
Typical Spectral Response Characteristics 

Wavelength of Maximum Response   4000 ± 500 

Cathode, Semitransparent . . Potassium-Cesium-Antimony (Bialkali) 
Type 4516 

Minimum projected area  0.2 in2 (1.26 cm2) 

Minimum diameter   0.5 in (1.27 cm) 
Type 4517 

Minimum projected area 

Minimum diameter 

 1.2 in2 (7.8 cm2) 

1  24 in (31.5 mm) 

Window  Corning' No.0080, or equivalent 

Index of refraction at 4360 angstroms 
Type 4516 

Shape 

1  523 

.Plano-Concave 
Type 4517 

Shape   Pleno-Plano 

Dynodes: 

Substrate  Copper-Beryllium 
Secondary-Emitting Surface   Beryllium-Oxide 

Structure   (4516) In-Line, Electrostatic-Focus Type 
(4517) Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Type 4516 

Anode to dynode No.10   2.4 pF 
Anode to all other electrodes   3.2 pF 

Type 4517 

Anode to dynode No.10   4 PF 
Anode to all other electrodes   7 pF 

Type 4516 

Maximum Overall Length 
(Excluding semiflexible leads) 394 in (10 cm) 

Maximum Diameter   0.78 in (2 cm) 

Bulb  T6 

Base   See Dimensional Outline 

Magnetic Shield  Millen@ Part No.80801N, or equivalent 

Operating Position Any 

Weight (Approx.)   0.9 oz (25.5 g) 

MCWE Electronic Components 
DATA 1 

11-70 



4516, 4517 
GENERAL (Coned) 

Type 4517 
Maximum Overall Length 457 in (116 mm) 

Seated Length 388 in ± 0.19 in (98.6 mm ± 4.8 mm) 

Maximum Diameter 1  56 in (39.6 mm) 

Bulb 
Base  Small-Shell Duodecal 12-pin, JEDEC No.812-43 

Socket   Ebyb No.9058, or equivalent 

Magnetic Shield   Millene No.80802C, or equivalent 

Operating Position   Any 

Weight (Approx.)   . 2 oz 

MAXIMUM RATINGS, Absolute-Maximum Values 

DC Supply voltage: 

Between anode and cathode   1800 max. V 

Between anode and dynode No.10 
Type 451 6  300 max. 

Type 4517  250 max. 

Between consecutive dynodes   300 max. 

Between dynode No.1 and cathode 

Type 4516   300 max. V 

Type 4517   400 max. V 

Average Anode Currente   0.5 max. mA 

Ambient-Temperature Ranger  -100 to +85 °C 

T12 

V 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (El across a voltage divider 

providing electrode voltages as shown in Table I and at a temperature 

of 22° C, except as noted. 

With E = 1500 volts (Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiant9 at 
-0.--4000 angstroms   - 5.6x104 - AM 

Luminoush( 2870°K) 

Type 4516 10 47 170 A/Im 

Type 4517  10 47 150 A/Im 

o 

o 
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4516, 4517 
-ft.-CHARACTERISTICS RANGE VALUES (Cont'd) 

o 

("—) 

0 

Min. Typical Max. 

Current with blue light 
source) (28700K + C.S. 
No.5-58) 

Type 4516 1  5x109  7x109 2.6x109  A 
Type 4517 1  5x109  7x10-5 2.2x104  A 

Cathode Sensitivity: 

Type 4516 

Radiantk at 
4000 angstroms   - 0.071 - AM 

Luminousm(28700 K).   5,3x109  6x10-5 - A/Im 

Current with blue light 
source^ (2870" K + C.S. 

No.5-58)  8x 109  9x109  - A 
Quantum Efficiency at 
4000 angstroms  - 22 - % 

Type 4517 

Radiantk at 1 
4000 angstroms   - 0.079 - AM 

Luminous^1(28700 K) .   - 6.7x109  - A/Im 

Current with blue light 
source" (28700 K + CS. 
No.5-58)  8x10 10 1x109  - A 
Quantum Efficiency at 
4000 angstroms  . - 24 - % 
Type 4516 

Current Amplification .. - 8x105 - 

Anode Dark Current at 
7 A/ImP  - 2x10-10 6x10-10 A 

Equivalent Anode Dark 
Current Input at 
7 A/Im  { - 

Equivalent Noise Inoue: . 

.{ - 
Dark Pulse Summation:t 

1 to 32 photoelectrons , - 250 
(See Typical Dark-Pulse Spectrum) 

Pulse Height Resolutionu. _ 8.5 - 

Anode-Pulse Rise Timev•lN 
at 1800 V   - 1.7 x109  - s 

Electron Transit Timev•ll 
at 1800 V   - 1.8 x109  

4.--1 ndicates a change or addition. 

2.9x10-11P 8.6x10-11P Im 

2Ax10- 14q 7.2x10-14q W 

4.1x10-13 fm 

3.5x 10-168 
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4516, 4517 

CHARACTERISTIC RANGE VALUES (Cont'd) 

Type 4517 

-am-Current Amplification   

Anode Dark Current at 
-00-7 A/ImP  

Equivalent Anode Dark 
Current Input at 
A/Im  

-ay.-Equivalent Noise Inoue  

Dark Pulse Summation:t 

1 to 32 photoelectrons . - 
(See Typical Dark-Pulse Spectrum) 

Pulse Height Resolutionu. _ 

Anode-Pulse Rise Timev•ed 
at 1800 V   

Electron Transit Timrev.x 
at 1800 V   

Min. Typical 

- 7x105 

FAx. 

- 2x1040 7x1010 A 

{1 
{: 

2.9x10-11P 1x10-10P Im 

2.4x10-13q 8.4x10-12q W 

3.9x10-13 - Im 

3.3x10-168 

250 

8.5 

2.1x10-5 

2.4x10-5 

Typical Potential Distribution Type 4516 Type 4517 

8.25% of Supply 8.13% of Supply 

Between: Voltage (E) Voltage 1E1 

Multiplied by: Multiplied by: 

Cathode and Dynode No.1 1.2 1.7 

Dynode No.1 and Dynode No.2 1.2 1.3 

Dynode No.2 and Dynode No.3 1.7 1.3 

Dynode No.3 and Dynode No.4 1.0 1.0 

Dynode No.4 and Dynode No.5 1.0 1.0 

Dynode No.5 and Dynode No.6 1.0 1.0 

Dynode No.6 and Dynode No.7 1.0 1.0 

Dynode No.7 and Dynode No.8 1.0 1.0 

Dynode No.8 and Dynode No.9 1.0 1.0 

Dynode No.9 and Dynode No.10 1.0 1.0 

Dynode No.10 and Anode 1.0 1.0 

Anode and Cathode 12.1 12.3 

• Made by Corning Glass Works, Corning, NY 14830. 

b Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia, PA 19144. 

C Made by James Millen Manufacturing Company, 150 Exchange 

Street, Malden, MA 02148. 
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e Averaged over any interval of 30 seconds maximum. 

Tube operation at room temperature or below is recommended. 

O This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1190 lumens per watt. 

• These values are calculated as shown below: 

Anode Current (with blue 
light source) (A) 

Luminous Sensitivity (A/Im) 

0.15 x Light Flux of 
1 x 10-5 (1m) 

The value of 0.15 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote (j) 

to the anode current measured under the same conditions but 
with the blue filter removed. 

Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter (Corning C.S. No.5-58, pol-
ished to 1/2 stock thickness — Manufactured by the Corning 

Glass Works, Corning, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 
flux incident on the filter is 1 x 10-5 lumen. 

k This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 1190 lumens per watt. 

en This value is calculated as shown below: 

Cathode Luminous 

Sensitivity (A/Im) • 

Cathode Current (with blue light 
source) (A) 

0.15 x Light Flux of 1 x 

The value of 0.15 is the average value of the ratio of the cathode 

current measured under the conditions specified in footnote (n) 

to the cathode current measured under the same conditions but 

with the blue filter removed. 

▪ Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter (Corning C.S. No.5-58, pol-
ished to 1/2 stock thickness — Manufactured by the Corning 
Glass Works, Corning, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 

flux incident on the filter is 1 x 104 lumen and 200 volts are 

applied between cathode and all other electrodes connected as 
anode. 
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4516, 4517 
Light incident on the cathode is transmitted through a blue filter 

(Corning C.S. No.5-58, polished to 1/2 stock thickness). The 
light flux incident on the filter is 10 microlumens. The supply 

voltage (E) is adjusted to obtain an anode current of 10 micro-
amperes. Sensitivity of the tube under these conditions is approx-

imately equivalent to 7 amperes per lumen. Dark current is mea-

sured with no light incident on the tube. 

ri At 4000 angstroms. These values are calculated from the EADCI 

values in lumens using a conversion factor of 1190 lumens per 

watt. 

r Under the following conditions: External shield connected to 

cathode, an equivalent bandwidth of 1 Hz, tungsten light source 
at a color temperature of 28700 K interrupted at a low audio 

frequency to produce incident radiation pulses alternating be-

tween zero and the value stated. The "on" period of the pulse is 

equal to the "off" period. 

s At 4000 angstroms. This value is calculated from the ENI value 
in lumens using a conversion factor of 1190 lumens per watt. 

Measured with the tube in complete darkness. The pulse height 
for the single photoelectron equivalent is determined by using a 

light source operated at a low color temperature to assure the 

high probability of single photoelectron emission from the 

photocathode of the tube. The intensity of the light source is ad-

justed for approximately 104 photons per second. This light is 

removed before the dark pulse summation is measured. 

U The 662 keV photon from an isotope of cesium having an atomic 

mass of 137 (Cs 137) and a cylindrical 1-1/2" x 1-1/2" thallium-

activated sodium-iodide scintillator [Nal (TI) -type 6D6] are used. 

This scintillator is manufactured by the Harshaw Chemical Cor-

poration, 1945 East 97 Street, Cleveland 6, OH 44106, and is 
rated by the manufacturer as having a resolution capability of 

8.5%. The Cs 137 source is in direct contact with the metal end 
of the scintillator. The faceplate end of the crystal is coupled 

to the tube by a coupling fluid such as Dow Corning Corp., Type 

DC200 (viscosity of 60,000 centistokes) — Manufactured by the 
Dow Corning Corp., Midland, MI 48640, or equivalent. Pulse 

height resolution in per cent is defined as 100 times the ratio of 

the width of the photopeak at half the maximum count rate in 

the photopeak height (A) to the pulse height at maximum photo-

peak count rate (B). 

o 

o 
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4516, 4517  

PHOTO 
PE AK 

PUUE HEIGHT 3 

sa.s-varr 

V Under conditions with dc supply voltage (E) across a voltage 

divider providing 1/6 of (E) 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. 

vd Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily a func-

tion of transit time variation and is measured under conditions 
with the incident light fully illuminating the photocathode. 

X The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under con-
ditions with the incident light fully illuminating the photo-

cathode. 

0 
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4516, 4517 
OPERATING CONSIDERATIONS 

SHIELDING 

Electrostatic shielding of the 4516 and 4517 is ordinarily 
required. When a shield is used, it must be connected to the 

cathode terminal. 

Magnetic shielding of the 4516 and 4517 is ordinarily re-

quired. See accompanying curves for the effect of variation 

in magnetic field intensity on the anode current for a tube 

with no magnetic shielding. 

OPERATING VOLTAGES 

In general, the operating potential between anode and 

cathode should not be less than 500 volts. The suggested 

voltage distribution shown in Table I is a typical, average 

distribution for obtaining a good compromise between out-
put current and time and energy resolution. However, it may 

be necessary to individually adjust these distribution volt-

ages by as much as ±15% to obtain optimum current ampli-

fication, pulse-height resolution, or time resolution. 

LEAD CONNECTIONS (4516) 

Bottom View D'rio 

Lead 1: Dynode No.1 

Lead 2: Dynode No.3 

Lead 3: Dynode No.5 

Lead 4: Dynode No.7 

Lead 5: Dynode No.9 

Lead 6: Anode 

Lead 7 Dynode No.10 

Lead 8: Dynode No.8 

Lead 9: Dynode No.6 

Lead 10: Dynode No.4 

Lead 11: Dynode No.2 

Lead 12: Photocathode 

o 
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4516, 4517 
LEAD ORIENTATION (4516) 

Bottom View 

12 SEMIFLEXISLE 
LEADS 

.016 ± 009 MA 
DUMET  

Note 1: Lead No.14 is cut off within 0.04 inch of the glass button 
for indexing. 

Note 2: Lead No.13 is cut off within 0.04 inch of the glass button. 

OUTLINE DIMENSIONS(4516) 

Dimensions Inches mm 

A 3.94 max. 100.0 max. 

B 
+ .06 

3.50 
— .12 

+ 1.5 
88.9 

— 3 

C .5 min. dia. 12.7 min. dia. 

D .78 max. dia. 19.8 max. dia. 

E .755 max. dia. 19.18 max. dia. 

F .38 max. 9.7 max. 

G .47 ± .01 dia. 11.9 ± .25 dia. 

H .75 min. 19.0 min. 

P .30 max. 7.6 max. 

R 1.0 max. 25 max. 

S .17 max. 4.3 max. 

The dimensions in millimeters are derived from the basic inch dim-

ensions (1 inch = 25.4 mm) 

Mai Electronic Components 
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4516, 4517 
DIMENSIONAL OUTLINE (4516) 

FACEPLATE 
(NOTE 5) 

PHOTOCATHODE 

TS BULB 

BASE 
JEDEC No E12-72 

AND 
PROTECTIVE PLASTIC 

SHELL 

a 

(NOTE I) 

P I 

SEMIFLEX1BLE DUUET LEADS 
0165.004-MA 
4Immt ImmDIA) 
(NOTE 2) 52CS-roglisoR5 

Note 1: Within this length, maximum diameter of tube is 0.78". 

Note 2: The semiflexible leads of the tube may be soldered or 
welded into the associated circuit. If desired, the leads may be 
trimmed to within 1/4 inch of the protective shell. Care must be 

exercised when making such connections to prevent tube destruction 
due to thermal stress of the glass-metal seals. A heat sink placed in 

contact with the semiflexible leads between the point being sol-

dered, or welded, and the protective shell is recommended. Exces-
sive bending of the leads is to be avoided. 

Note 3: Deviation from flatness will not exceed 0.006" from 

peak to valley. 

o 

o 

DUCEM Electronic Components 
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4516, 4517 
DIMENSIONAL OUTLINE (4517) 

PHOTOCATHODE 
DIAMETER 
1.24 MIN. 
(SEE NOTE) 

3.511 
.19 

4.57 
MAX. 

1.56 
DIA. 

Dimensions II II 
in Inches 92C5-7770R5 

Note: Deviation from flatness will not exceed 0.010" from peak to 
valley. 

Ç_ of bulb will not deviate more than 20 in any direction from the 

perpendicular erected at the center of bottom of the base. 

— FACEPLATE 

TI2 BULB 

BASE 
JEDEC No.812-43 

PIN CONNECTIONS (4517) 

, Bottom View 

DIRECTION OF LIGHT: 
INTO END OF BULB 

DY1 K 

Pin 1: Dynode No.1 Pin 7: Dynode No.10 

Pin 2: Dynode No.3 Pin 8: Dynode No.8 

Pin 3: Dynode No.5 Pin 9: Dynode No.6 

n Pin 4: Dynode No.7 Pin 10: Dynode No.4 

Pin 5: Dynode No.9 Pin 11: Dynode No.2 

Pin 6: Anode Pin 12: Photocathode 

MCBM Electronic Components 
DATA 6 

11-70 



4516, 4517 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR USE 
IN SCINTILLATION-COUNTING APPLICATIONS (4516, 4517) 

TO 
REGU-
LATED 
DC POWER 
SUPPLY 
(SEE 
NOTE 11 

-o 

• 

C1: 0.05 tiF, 500 volts 

C2: 0.02µF, 500 volts 

C3: 0.01 blF, 500 volts 
C4: 0.005 MF, 500 volts 

C5 and C6: 0.005 le, 3000V 

R1 and R2: 560,000 ohms, 
1/2 watt 

R3: 820,000 ohms, 1/2 watt 
R4 through R11: 470,000 ohms, 

1/2 watt 

R12: 1 megohm, 1/2 watt 
R13: 100,000 ohms, 1/2 watt 

92 L Id-1928R1 

Note 1: Adjustable between 
approximately 500 and 1800 V dc. 
Note 2: Capacitors C1 through 
C6 should be connected at tube 
socket for optimum 
high-frequency performance. 
Note 3: Component values are 
dependent upon nature of applica-
tion and output signal desired. 
Note 4: The value of the load 
elements, RL and CL, depend on 

the application: 
RL CL = 10 microseconds for 

most applications 

MCBOO Electronic Components 
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4516, 4517 
TYPICAL VOLTAGE-DIVIDER ARRANGEMEN WHICH PER-
MITS DIRECT COUPLING TO THE ANODE (4516, 4 517) 

ANODE RE TURN 

-4-

TO 
REGui AT ED 
DC POWER 

SUPPLY 

(SEE NOTE I) 

— o 

87 

R6 

2 

o 
LOAD 

CONNECT ON 

DYNODE NO 10 

DYNODE NO 9 

DYNODE NO 8 

DYNODE NO 7 

DYNODE NO 6 

DYNODE NO 5 

2 

SYNODE NO 4 

PHOTO-
MULTIPLIER 
Tu8E 

SYNODE NO 3 

6 

io 

12 

DYNODE NO 2 

DYNODE NO 

PHOTOCATHODE 

921m-(927 

R1 and R2: 560,000 ohms, 1/2 watt 

R3: 820,000 ohms, 1/2 watt 

R4 through R11: 470,000 ohms, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1800 volts dc. 

Note 2: Component values are dependent upon nature of applica-
tion and output signal desired. 

[ECM Electronic Components 
DATA 7 

11-70 



4516, 4517 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS (4516) 

100 

so 

so 
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4516, 4517 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 

TYPE 4516 

PPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No I; 1/12 OF E FOR EACH SUCCEED -
ING DYNODE STAGE , AND 1/12 OF E BET WEEN DYNODE No10 AND ANODE 
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TYPE 4517 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1 6 OF E 
BETWEEN CATHODE AND DYNODE No 1, 1 12 OF E FOR EACH SUC-
CEEDING DYNODE STAGE AND 1 12 OF E BETWEEN DYNODE No.10 
AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED 
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4516, 4517 
SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

TYPE 4516 

THE SUPPLY VOLTAGE I E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 8 25% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No I 
DYNODE No I AND DYNODE No 2 
DYNODE No .2 AND DYNODE No 3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 
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4516, 4517 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

TYPE 4517 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS. 

BETWEEN: 8.13 % OF(E) 
MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No. I AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE -STAGE 
ANODE AND CATHODE 

1.7 
1.3 
1.3 
1.0 
12.3 
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4516, 4517 
SPECTRAL ENERGY DISTRIBUTION OF 2870°K LIGHT 
SOURCE AFTER PASSING THROUGH INDICATED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870°K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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4516, 4517 
TYPICAL ANODE DARK CURRENT AND EADCI 
CHARACTERISTICS 

TYPE 4516 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE (E) 
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 11.252 OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No. 1 AND DYNODE No. 2 
DYNODE No. 2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 

1.2 
1.2 
1.7 
LI 

12.1 

TUBE TEMPERATURE I 22° C. 
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4516, 4517 
TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

TYPE 4517 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS. 

BETWEEN 8.13%0F E 
MULTIPLIED BY 

CATHODE AND DYNODE No I 
DYNODE No.1 AND DYNODE No.2 
DYNODE No. 2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.7 
1.3 
1.3 
1.0 
12.3 

TOSE TEMPERATURE 22•C 
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4516, 4517 
TYPICAL DARK-PULSE SPECTRUM 

4516 4517 

CATHODE - TO- DYNODE Ne I VOLTS 
DYNODE No.1-70- DYNODE No 2 VOLTS 
DYNODE No. 2- TO- DYNODE No.3 VOLTS 
EACH SUCCEEDING DYNODE- STAGE 
ANODE - TO-CATHODE VOLTS 
DASHED PORTION INDICATES LOCATION 

PEAK. THIS PORTION OF CURVE IS 
SINGLE PHOTOELECTRON PEAK OF 
IS OBTAINED WITH PHOTOCATHODE 
TUNGSTEN- FILAMENT LAMP OPERATED 
TEMPERATURE. DARK PULSES ARE 

SOLID-LINE PORTION INDICATES 
TUBE TEMPERATURE = 22•C 
ONE PHOTOELECTRON PULSE HEIGHT 
INTEGRATING TIME CONSTANT 300 

VOLTS 

OF SINGLE 
NORMALIZED TO 
DARK PULSE 
FULLY ILLUMINATED 

AT A LOW 
SUBTRACTED. 

DARK- PULSE SPECTRUM. 

e 4 COUNTING 
SEC (Rt.= 300cn 

149 
149 
210 
124 

1500 
PHOTOELECTRON 

COINCIDE 
SPECTRUM 

COLOR 

CHANNELS. 
C•100pF 

208 
158 
158 
122 

1500 
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4516, 4517 
TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 
ON ANODE CURRENT 

TYPE 4516 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF 
E BETWEEN CATHODE AND DYNODE No.1; 1/12 OF E FOR EACH 
SUCCEEDING DYNOOE STAGE; AND 1/12 OF E BETWEEN DYNODE Nag 
AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

li) le•-42)84 1 .13/M • * 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES 
OF FLUX IN INDICATED DIRECTION. 

'POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES 
OF FLUX OUT OF PAPER. 

5 -4 -3 -2 O •1 +2 +3 +4 +5 

-5 -4 -3 -2 O +I +2 +3 +4 +5 
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4516, 4517 
TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 

ON ANODE CURRENT 

TYPE 4516 (Cont'd) 

-5 -4 -3 -2 -I 0 .1 .2 +3 .4 +5 

MAGNETIC FIELD INTENSITY—OERSTEDS 

92LM -I4 

TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 
ON ANODE CURRENT 

TYPE 4517 

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE-No.1; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE-STAGE; AND 1/12 OF E 
BETWEEN DYNODE-No.I0 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW: 

POSITIVE VALUE OF H IN 
I DIRECTION SHOWN: 

,(2) ,(3)• • 

DIRECTION (3) IS OUT OF PAPER 

MOM Electronic Components 
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4547 

Display-Storage Tube 
Single Writing Gun 

Single Viewing Gun 

High Display Uniformity 

ELECTRICAL 

High Luminance 

High Resolution 

TV Capability 

Writing Viewing 
Section Section Units 

Heater: For Unipotential 
Cathode 

Voltage (AC or DC)   6.3 ± 10% 6.3 ± 10% V 

Current at 6.3 V   0.6 0.6 A 

Warmup Timea   60 

Direct I nterelectrode Capacitances: 

Grid No.1 to all other 
electrodes   7.0 pF 

Cathode to all other 
electrodes   5.0 pF 

Backplate to all other 
electrodes   150 pF 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Phosphor   P20 (Aluminized) 

MECHANICAL 

Minimum Useful Viewing Diameter   4.0 in 

Maximum Overall Length 
(Excluding Rine   11.59 in 

Maximum Seated Length 
(Excluding Rine   11.25 in 

Maximum Diameter 
(Silastic Padding Rine   

Bases: 

Writing gun   JEDEC No.E8-49 

Viewing gun   JEDEC No.E7-1 

Bulb terminals (two)   JEDEC No.J1-21 

Screen connector   AMP Type LGHc 
No.832692 or equiv. 

Operating Position   Any 

Weight (Approx.)   20 lb 

5.396 ± 0.015 in 

[ECM Electronic Components 
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4547 
MAXIMUM RATINGS 

Absolute-Maximum Ratings — All voltages are shown with respect to 
the cathode of the viewing gun unless otherwise specified. 

Min. Max. Units 
Screen Voltage 

Peak   0 10,000 V 

DC   0 9,000 V 

Backplate Voltage 

Peak   0 15 v 

DC   -30 10 V 

Viewing Section Voltages 

Collector (Grid No.5)   180 300 V 

Collimator (Grid No.4)  40 150 V 

Grid No.3e   10 1 ici V 

Grid No.2   150 v 
Grid No.1   -100 0 V 

Heater  -125 125 V 

Writing Section 

Grid No.4e   10 150 V 

Grid No.3f   0 1200 V 

Grid No.2e   10 150 v 
Grid No.1f   -200 Note g v 

Cathode   -2750 145 v 
Heater f   -125 125 v 

Screen Resistorh   1.0 mS2 
Collector Resistorh   5,000 £2 

RECOMMENDED OPERATING VALUES 

All voltages are shown with respect to the cathode of the viewing 
gun. 

Screen Voltage   8500 v 

Backplate Voltage   o v 
Viewing Section Voltages 

Collector (Grid No.5)   200 V 

Collimator) (Grid No.4)   60 to 110 V 

Grid No.3I   10 to 60 v 

Grid No.2)   110 V ( 

Grid Noli   -40 to 0 V 

MOM Electronic Components 
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4547 
RECOMMENDED OPERATING VALUES (Cont'd) 

Writing Section Voltages 

Grid No.3k  -2075 to 1575 V 

Grid No.1   Notes 9,m 

Cathode   -2500 V 

Screen Resistor   1.0 Ma 

Collector Resistor   10,000 

PERFORMANCE DATA AND CHARACTERISTICS 

Min. Typical Max. Units 

Useful Viewing Diameter  4.0 in 

Luminance (Brightness)P  700 1300 fL 

Viewing Durationr  10 

Undeflected Spot Position  Note s 

Screen CurrentP   300 750 IAA 

Viewing Gun Collector Currentt   1.0 2.4 mA 

Viewing Gun Cathode Currentu   2.5 4.0 mA 

Writing Gun Cathode Currentv 2.5 5.0 mA 

Resolutionw   400 lines 

Erase Timex  1.6 2.5 3.5 ms 

_ 

a Viewing-gun Heater Warm-up Time must be completed before 
any other voltages are applied. 

b The silastic-padding ring is permanently attached to the bulb and 
is used to facilitate shock mounting. 

• Mates with AMP No.833589 or equiv. from AMP Inc., 155 Park 

Street, Elizabethtown, PA 17022. 

a Grids No.4 and No.2 of Writing Gun and grid No.3 of Viewing 

Gun are connected within the tube. 

Voltages are shown with respect to cathode of Writing Gun. 

g The writing-gun grid No.1 should never be more positive than 

necessary to write the display to saturated brightness for a given 
scanning and drive condition. In no case should the writing-gun 

No.1 voltage have a value greater than zero with respect to the 
writing-gun cathode. 

h Unbypassed, current-limiting resistor. 

Adjust for brightest, most uniform, full-size pattern. 

Adjust for the smallest, most circular spot. 

IJUCEM Electronic Components 
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m The maximum bias-voltage value for writing-beam cutoff is -130 

volts with respect to writing-gun cathode. 

P Luminance (Brightness) and screen current are measured after 
the entire display is written to saturated brightness, the writing 

gun has been turned off, and with no erasing pulse applied. 

✓ The time required for any 1.5-inch diameter area of the useful 4-

inch diameter viewing area to spontaneously rise (with no writing 
or erasing) from zero brightness (viewing-beam cutoff) to 10% of 

saturated brightness. 

S The undeflected spot position must fall within a circle having a 
5/16-inch radius (maximum), 1-3/4-inches from the geometric 

center of the tube face, on the radius passing through the center 

of the neck of the writing gun. 

With writing gun turned off, with no erasing pulse applied, and 

display erased to cutoff. 

U Measured with viewing-gun grid No.1 at zero volts and with all 

other electrodes at voltages shown under Recommended Oper-

ating Values. 

11 Measured with writing-gun grid No.1 at zero volts while writing 

an overscanned TV-type raster. 

W Adjust erase pulser to 60 pps, 0.5 milliseconds width, and suf-

ficient amplitude to just erase any written information. Using a 

standard television raster, without blanking or video, adjust raster 

to 3.0 inch horizontal by 2-1/4 inch vertical. Adjust writing-gun 

grid No.1 bias to reduce the raster to just under write threshold. 

Adjust the video amplitude so that all half-tones, of a television 

pattern such as that provided by an RCA 2F21 Monoscope, are 
clearly discernable. Move the raster and adjust the erase-pulse U 

amplitude to eliminate undersirable picture retention. Minor re-

adjustment of the write-gun grid No.1 bias, the erase pulse ampli-

tude and the video drive may be necessary to obtain the best 
subjective picture. 

• Measured from saturated brightness to cutoff with an erase pulse 
0.5 volt more positive than that necessary for complete erasure. 

¡ECM Electronic 
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ENVIRONMENTAL TESTS 

The 4547 is designed to withstand the following environmental 

tests: 

Test 1. Vibration in each of the three orthogonal axes as shown 

in Figure 1, to a double amplitude of 0.03 inch, varied at a uni-
form rate from 10 to 55 Hz and back to 10 Hz over a five minute 

interval for each axis. 

Test 2. Temperature storage for 24 hours each at 1000 C and at 

-65° C. 

Test 3. Temperature and altitude in three phases as follows: 

Phase 1. Storage for one hour at a temperature of .400 C followed 
by tube operation for five minutes under the conditions shown under 
Recommended Operating Values. 

Phase 2. Temperature is increased from -400 C at a rate of 20 C 

per minute until a temperature of +86° C is reached. Following one 

hour storage at +860 C, the tube is operated for five minutes under 

the conditions shown under Recommended Operating Values. 

Phase 3. Barometric pressure is next reduced until a pressure equi-

valent to an altitude of 20,000 feet is attained. The tube is then 

operated for five minutes under the conditions shown under Recom-

mended Operating Values. Upon completion of the third phase of 
this test, pressure is increased and temperature decreased, at a rate 

of 2° C per minute, until ambient pressure-temperature conditions 

are reached. 

ORTHOGONAL AXES OF 4547 USED FOR ENVIRONMENTAL 

TEST I NG 

VIEWING-GUN 
NECK 

o 

y /- WRITING - 
NE= 

22 /21:1.1- ROO. 
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OPERATING CONSIDERATIONS 

Deflection. The undeflected, focused writing beam lands 

nearly normal (perpendicular) to the storage-grid surface at 

a distance of 1-3/4 inches from its center and in the direc-
tion of the wirting gun neck. 

The writing beam may be deflected by two stationary pairs 

of coils. One pair is used for horizontal deflection, and the 

other pair for vertical deflection. When these coils are used, 

centering the undeflected writing beam can be accomplished 
by passing direct current of the required value through each 

pair of deflecting coils. 

To avoid neck shadow, when the stationary coils are used, 

it is essential that the center of deflection should be located 

not more than 0.8 inch from the reference line as shown 

below. The writing beam must be deflected from its un-

deflected position, through a typical angle of 340 to sweep 
fully the storage surface. 

LOCATION OF CENTER OF DEFLECTION 

  PLANE OF 
STORAGE SURFACE 

Teo 

VIEWING-GUN AXIS 

I¡ 

I IL PATH OF UNDEFLECTED _ 
WRITING BEAM 

I( PLANE PASSING 
,THROUGH CENTER 
OF DEFLECTION 
OF STATIONARY YOKE 

92LS-3654 

o 

o 

o 
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CAUTION 

To prevent possible damage to the tube, allow the viewing-

gun beam current to reach normal operating value before 

turning on the writing-gun beam current, and keep the view-

ing beam on till the writing beam is turned off. 

PRECAUTIONS 

( The following operating precautions must be followed to 

protect the 4547 from inadvertent damage — 

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 

3. Be sure to include the collector resistor. 

4. Do not apply excessive writing-beam current density. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 

9. Stay within recommended viewing-grid voltage ranges. 

DIMENSIONAL OUTLINE (TOP VIEW) 

VIEWING-GUN No.3 
122: CAVITY CAP 

COLLIMATOR NOTE 7 
TERMINAL ! 

BACKPLATE 
LEAD 

VACANT PIN LOCATION — 

.133 
25 MAX. 

vent! 41. 
SCREEN 6.A. 
DIAMETER 

4.00 
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DIMENSIONAL OUTLINE (FRONT VIEW) 

7.25 
IAAX. 

5.00 t.08 D1A 

BACKPLATE . 
LEAD 

(GREEN) 

COLLECTOR 
LEAD 
(RED) 

EXHAUST TIP COVER 

.82 MAX. D1A.— 

BASE 
VIEWING SECTION 

ENCAPSULATED .51—. 
SCREEN CONNECTOR MIN. 

BASE 
WRITING SECTION 

DIMENSIONAL OUTLINE NOTES 

pa8gierkNe 

I.- 4.43 
2.07 

NOTE 2 

REFMNCE 

1.25 
t.19 

ê  

L.062 

NOTE 
3 

MAX. 

¡02 
A. 

.25 
MAX. 
NOTE 5 

125 11.59 
MAX. 

321.14- 3455 

Note 1: The silastic-padding ring is permanently attached to the 

bulb and fits with a light push into a gauge having an in-
side diameter of 5.396" ± 0.015". 

Note 2: Within this length, bulb diameter is 5.00" ± 0.08". 

Note 3: Within this length, neck diameter is 0.920" maximum. 

Note 4: Aircraft-Marine Products, Inc., type LGH Part No.832692, 

or equivalent. This part mates with Aircraft-Marine Pro-

ducts, Inc., Part No. AMP 833589, Ceramic Terminal, or 

Equivalent. 

Note 5: Within this length, neck diameter is 0.950" maximum. 

Note 6: Do not use these cavity caps for connection. The caps are 

connected internally and may be at a potential which 

could constitute a shock hazard. It is recommended that 

these caps be covered with electrical insulation. 

Note 7: Grids No.4 and No.2 of Writing Gun and grid No.3 of the 
Viewing Gun are connected within the tube. 

( 
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BASING DIAGRAM — BOTTOM VIEW 

( 

SCREEN 

IC..-, 
(41 ( 5) •••••••••.,„ 

BACKPLATE •••••• 

IC 

COLLECTOR 

Gsiv 

Hwis2 Glv ris) NC 
G3v 

G4w G2w 
11 rs.„.. Hv ) 
•-• 
Glw G3w  

SOLID-LINE CIRCLES DEPICT 
MINIATURE 7-PIN BASE 

BROKEN-LINE CIRCLES DEPICT 
NEODITETRAR 8-PIN BASE 461 

Small-Button Miniature 7-Pin Base 

VIEWING SECTION 

Pin 1: Grid No.2 

Pin 2: Grid No.1 

Pin 3: Heater 

Pin 4: Heater 

Pin 5: Internal Connection —Do Not Use 
Pin 6: No Connection 

Pin 7: Cathode 
Flexible Lead (Large): Screen 8.38" ± 0.20" long 

Flexible Lead (Green): Backplate 10.00" ± 0.50" long 

Flexible Lead (Red): Collector 10.0 ± 0.5" long 

Recessed Cavity Caps: JEDEC No.J1-21 

Collimator (Grid No.4) 

Small-Button Neoditetrar 8-Pln Baal 

WRITING SECTION 

Pin 1: Grid No.1 

Pin 2: Heater 

Pin 3: Heater 

Pin 4: Internal Connection — Do Not Use 
Pin 5: Cathode 

Pin 6: Internal Connection — Do Not Usa 
Pin 7: No Connection 

Pin 8: Grid No.3 

Note: Grids No.4 & No.2 are connected internally to Grid No.3 
of viewing gun. 

[ECM Electronic Components 
DATA 5 

2-71 



4547 
SMALL BUTTON MINIATURE 7-PIN BASE 

4e 

4 

.015"MIN. 
.035 MAX. 

9/32" 
MAX. 

3/4”_,1 

MAX. 7 PINS 
xmo"± .002" 

DIA. 

o 

PIN 

1-1:1 L__.025"MA X. FLAT 
' NOT BROUGHT 

92CS-6089R2 TO A SHARP POINT 

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

Base-pin positions are held to tolerances such that entire length of 
pins will, without undue force, pass into and disengage from flat. 

plate gauge (part of gauge JEDEC No.GE7-11 having thickness of 

1/4" and eight holes with diameters of 0.0520" ± 0.0005" so loca-

ted on a 0.3750" ± 0.0005" diameter circle that the distance along 
the chord between any two adjacent hole centers is 0.1434" ± 

0.0005". 

The design of the socket should be such that circuit wiring can not 
impress lateral strains through the socket contacts on the base pins. 

The point of bearing of the contacts on the base pins should not be 

closer than 1/8" from the bottom of the seated tube. 

Electronic 
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4547 
SMALL BUTTON NEODITETRAR 8-PIN BASE 

o 
Base-pin positions are held to tolerances such that entire length of 

pins will, without undue force, pass into and disengage from flat. 
plate gauge having thickness of 1/4" and nine holes with diameter of 

0.0700" ± 0.0005" so located on a 0.6000" ± 0.0005" diameter 

circle that the distance along the chord between any two adjacent 

hole centers is 0.2052" ± 0.0005'. 

4 

40" 

.060" 
MAX. 

200 MIN 

.050"MAX._j 
DIA. 

.340" 
MAX, 

8 PINS 
40" • -n50. _•28e, 

DIA. 

471:7-
.600" 
DIA. 

.200"MAX. 
DIA. 

•""«, 

" KND A 

= AMIN.  

--8.1 4-.040" MAX. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

92CS-9603 

X-RADIATION WARNING: Shielding of this cathode-ray 

tube for x-radiation may be needed to protect against possible 

danger of personal injury from prolonged exposure at close 

range. 

For further information or application assistance on this de-

vice, contact your RCA Field Representative or write, Dis-

play Tube Marketing, RCA, Lancaster, PA. 17604 

IJUCEC__ Electronic Components 
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4557 
Display Cathode-Ray Tube 

12"-Rectangular 70*-Magnetic Deflection 
Display Cathode-Ray Tube Having Integral 
Protective Window and P4 Phosphor Screen 

ELECTRICAL 

Heater Current at 6.3 volts 0  6 A 

Focus Method   Electrostatic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitances (Typical): 

Grid No.1 to all other electrodes   6 Or 

Cathode to all other electrodes   5 pF 

External conductive coating 
{1300 max. pF to anode   

700 min. pF 
OPTICAL 

Faceplate, Spherical  Filterglass 

Light transmission at center (Approx.)   37% 

Phosphor   P4-Sulfide Type, Aluminized 
Tube Dimensions: 

Overall length   16.60 max. in 

Neck length   7.56 ± 0.25 in 

Greatest width   10.94 ± 0.12 in 

Greatest height   8.56 ± 0.12 in 

Bulb  See Dimensional Outline 

Anode Cap   Recessed Small Cavity Cap 
(JEDEC No.J1-21) 

Base   Small-Shell Duodecal, 
Arrangement 1, 

6-Pin (JEDEC No.B6-63) 
Operating Position   Any 

Weight (Approx.)   9-1/2 lb 

MAXIMUM AND MINIMUM RATINGS,Absolute-Maximum Values 
Unless otherwise specified, values are positive with respect 
to cathode. 
Anode Voltage   16,000 max. V 

Grid-No.3 (Focusing-Electrode) Voltage   2700 max. V 

Grid-No.2 Voltage   400 max. V 

Grid-No.1 Voltage: 

Negative bias value   80 max. V 

Positive bias value   0 max. V 

MOM Electronic Components 
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Positive peak value   

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  

Heater positive with respect to cathode  

Heater Voltage (ac or dc): 

Under operating conditionsb   

2 max. V 

180 max. V 

180 max. V 

{6.9 max. V 5.7 min. V 

RECOMMENDED OPERATING VALUES 

Unless otherwise specified, values are positive with respect 
to cathode. Raster size 6 inches by 8 inches. Standard TV 
Scan. 

Anode Voltage   12000 V 

Anode Current   100 µA 

Grid-No.3 (Focusing-Electrode) 
Voltage for an Anode Current 
of 100 microamperes   1400 to 1800 V 

Grid-No.2 Voltage  340 V 

Grid-No.1 Voltage for Visual 
Extinction of Focused 
Raster   -68 to -38 V 

See accompanying Cutoff Design Chart 

TYPICAL PERFORMANCE DATA 

At recommended operating values, unless otherwise spec ified. 

Anode Current   70 to 30% of cathode current 

Grid-No.3 Current   30 to 70% of cathode current 

Typical Trace Luminancec   See accompanying 
Typical Trace Luminance Characteristic 

Typical Center Line Widthd   0.010 in 

Spot Position   See footnote • 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance   1.5 max. SIQ 

b For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. 

• Average luminance (brightness) at the center of a single 
trace scanned at a given sweep speed and refreshed at a 
given rate. 

d Measured by shrinking raster technique at an anode cur-
rent of 100 microamperes. 

• The center of the undeflected, unfocused spot will fall 
within a circle having a 0.8 inch diameter concentric with 

the center of the tube face. 

/— , 

( ) 
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4557 
X-RADIATION WARNING 

Because the 4557 is designed to be operated at anode 
voltages as high as 16,000 volts, shielding of the 4557 
for X-radiation may be needed to protect against pos-
sible injury from prolonged exposure at close range. 

DIMENSIONAL OUTLINE Dimensions In Inches 

10.94 ± ..2 

REF. LINE 

9211.— 2196 

7.56 
1.25 

7.5 

16.60 MAX. 

See accompanying Inch Dimension Equivalents in Mill meters. 
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4557 
DIMENSIONAL OUTLINE(Top Right Side View) 

--1 1.0 APPROX. 

3.502 25 

8.56 
2.12 

1.5 R. MIN. 

CONDUCTIVE COATING 
INTEGRAL PROTECTIVE WINDOW 

1.442.06 

BASE 
JEDEC B6-63 

3 

ANODE CONNECTOR 
JEDEC .JI -21 

Dimensions In Inches 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm Inch mm 

.06 1.5 1.44 36.5 8.56 217.4 

.12 3 1.5 38.1 10 254 

.25 6.3 3.50 88.9 10.94 277.8 

.950 24.1 7.5 190.5 16.60 421.6 

1.0 25.4 7.56 192 
- 

TERMINAL DIAGRAM (Bottom Vlow) 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 6: Grid No.3 

Pin 10: Grid No.2 

Pin 11: Cathode 

Pin 12: Heater 

Cap: Anode (Grid No.4 
and Collector) 

120 
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4557 
TYPICAL TRACE LUMINANCE CHARACTERISTIC 

(Average brightness at center of single trace scanned at the 

refreshed at the indicated rate) 

ANODE TO CATHODE VOLTAGE =12000 VOLTS 
ANODE CURRENT .100 MICROAMPERES 
REFRESH RATE • 60 Hz 
SPOT SIZE • 0.010 INCH 
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SWEEP SPEED - INCHES PER SECOND 

92L11 - 2188 
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CUTOFF DESIGN CHART 
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4560 
Monoscopee 

Custom-Built 2"-Diameter, Electrostatic-Focus, 

Electrostatic-Deflection Monoscope Tubes For 

Use As Alpha-Numeric Character Generators 

) 

ELECTRICAL 

Heater Current at 6.3 volts   0.6 A 

Focusing Method     Electrostatic 

Deflection Method  Electrostatic 

Dir ect Interelectrode Capacitances (Approx.): 

Grid No.1 to all 
other electrodes   7 pF 

Cathode to all 
other electrodes   5 pF 

Output Signal Electrode 
to all other electrodes   8 pF 

DJ1 to all other electrodes   10 pF 

DJ2 to all other electrodes   10 pF 

DJ3 to all other electrodes   7 pF 

DJ4 to all other electrodes   7 pF 

DJ1 to DJ2   3 pF 

DJ3 to DJ4   3 pF 

Deflection Direction: 

A positive voltage on DJ1 deflects the beam toward top of 
stencil. 

A positive voltage on DJ3 deflects the beam toward the left 
side of the stencil. 

MECHANICAL 

Tube Dimensions: 

Maximum Overall Length   11.5 in 

C Maximum Diameter Including 
Bulb Terminals   2.285 in 

Bulb (Glass)   T16 

Base   Medium-Shell, Diheptal 12-Pin 
JEDEC No.B12-37 

Socket   Cinch b Part No.3M14, or equivalent 

Bulb Terminals (Two)   Small Ball JEDEC J1-25 

Bulb Terminal Contacts .. Cinch' Part No.3A1, or equivalent 

IMEM Electronic Components 
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Stencil Electrode: 

Useful area   1.1 x 1.1 in 

Typical Pattern   See accompanying pattern. 

Operating Position   Any 

Weight (Approx.)   13 oz 

MAXIMUM AND MINIMUM RATINGS, 

Absolute-Maximum Values 

Unless otherwise stated, values are positive with respect to 
cathode. 

Output Signal Electrode Voltage   2500 max. V 

Stencil-Electrode Voltage   2500 max. V 

Deflecting Electrode Voltage: 

DJ1 and DJ2   2500 max. V 

DJ3 and DJ4   2500 max. V 

Grid-No.4 & Grid-No.2 Voltage   2500 max. V 

Grid-No.3 Voltage   1000 max. V 

Grid-No.1 Voltage: 

Negative Bias Value   200 max. V 

Positive Bias Value   0 max. V 

Positive Peak Value   2 max. V 

Peak Heater-Cathode Voltage: 

Heater Negative with 
respect to Cathode   200 max. V 

Heater Positive with 
respect to Cathode   200 max. V 

Heater Voltage (ac or dc): 

Under Operating Conditions'   

RECOMMENDED OPERATING VALUES d 

6.9 max. V 

5.7 min. V 

Unless otherwise specified, values are positive with respect 
to output signal electrode. 

Output Signal Electrode 
Voltage   Ground. 

Stencil-Electrode Voltage   -15 V 

Average Deflecting Electrode Voltage: 

Vertical (DJ1 and DJ2)    +35 V 

Horizontal (DJ3 and DJ4)   +35 V 

Grid-No.4 & Grid-No.2 Voltage r (Astigmatism) . . 0 to +70 V 

o 

mcBal Electronic Components 
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r 

Grid-No.3 (Focusing Electrode) 
Voltage   -1600 to -1500 V 

Grid-No.1 Voltageg  1865 to -1800 V 

Cathode Voltage   -1800 V 

Heater Voltage '   6.3 V 

TYPICAL PERFORMANCE CHARACTERISTICS 

AT RECOMMENDED OPERATING VALUES 

Min. Typical Max. 

Output Signal Curtsied  6 

Trace Angle: 

Vertical   • 6 degrees 

Horizontal  - 2 5 degrees 

Between Vertical 
and Horizontal 
Traces. 89 e 91 degrees 

Deflection Factors:' 

Vertical (DJ1 and 
DJ2)   . . . 46 - 60 V/in 

Horizontal (DJ3 
and DJ4)   46 60 V/in 

Undeflected Spot 
Positionm   0.15 in 

°A specific tube designation in the 4560 series will be as-
signed to each type employing a different stencil pattern. 

h Made by Cinch Manufacturing Company, 1501 Morse Avenue, 
Elk Grove Village, IL 60007. 

C For maximum cathode life, it is recommended that the heat,-
er supply be regulated at 6.3 volts. 

d The tube must be shielded to prevent stray magnetic fields 
from affecting performance. At no time should the unde-
fleeted beam be allowed to rest on the usable 1.1" x 1.1" 
area of the stencil electrode pattern. 

e The output signal electrode is grounded through a 1909. 
ohm load resistor. 

f Adjust for minimum astigreatiem. 

g Adjust as required. 

h One side of heater terminal (Pin No.1) is connected to 
-1800 V de. 
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For cathode current not exceeding 110 microamperes. 

k Useful area of stencil electrode is 1.1"x 1.1". 

m The undeflected spot position must fall within a circle 
having a 0.15 inch diameter (maximum) centered on the 
stencil electrode pattern. 

TYPICAL STENCIL ELECTRODE PATTERN 

1 2  

-  t; 

r • 

-* I 
/ ii ‘..or 1 r• 

— . . „ A 
— -4% 

A rz. r-% 

I— KJ' Li lqM I I 

WV T e% ;:l% p 
Is.iii 

e'N I 
7 .1, 

OPERATING CONSIDERATIONS 

Tubes in the 4560 series are intended for use as char-
acter generators in conjunction with display cathode-
ray tubes in computer data terminal display equipment. 
In such equipment, the electron beam in the monoscope 
is first deflected to a desired character location on the 
stencil and at the same time the display cathode-ray 
tube electron beam is deflected to a desired position in 
the display. The monoscope electron beam is then rap-
idly scanned over the selected character in the stencil 
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and the display cathode-ray tube electron beam is syn-
r— chronously deflected on the phosphor screen. 

( 

In the monoscope, electrons which pass through the 
stencil are collected on the output signal electrode and 
generate a video signal across the output load resistor. 
This signal is amplified and then applied to the grid of 
the display cathode-ray tube. 

The effect of this operation is that the character sten-
ciled into the monoscope is displayed on the phosphor 
screen of the display cathode-ray tube. Other characters 
may be chosen by positioning the monoscope electron 
beam at different locations on the stencil. A character 
may be located anywhere in the cathode-ray tube dis-
play by appropriate positioning of its electron beam. 

NOTE 

Stencil patterns supplied to RCA for incorporation in 
the 4560 family of monoscopes should be at least 10 
times larger than the useful 1.1" x 1.1" area of the 
stencil electrode. The alpha-numeric characters of the 
pattern should be white on a dark background. Such pat-
terns or requests for information on RCA fabricated 
stencil patterns should be directed to Storage Tube 
Marketing, RCA, Lancaster, PA 17604, or to the near-
est Sales Office 
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TERMINAL DIAGRAM (Bottom View) 

DJ3 

STENCIL NC 
ELECTRODE 
TERMINAL 
(NOTE 2) 

DJ4 
G4 6 G2 

DJ2 

NC 

Ddl 

OUTPUT SIGNAL 
ELECTRODE TERMINAL. 
(NOTE I) 

Pin No.1: Heater 

Pin No.2: Grid No.1 
Pin No.3: Cathode 
Pin No.4: No connection 
Pin No.5: Grid No.3 
Pin No.7: Deflecting Electrode DJ3 
Pin No.8: Deflecting Electrode DJ4 
Pin No.9: Grid No.4 and Grid No.2 
Pin No.10: Deflecting Electrode DJ2 
Pin No.11: No connection 
Pin No.12: Deflection Electrode DJ1 
Pin No.14: Heater 
Terminals — 

Nearest Base: Stencil Electrode 
Furthest from Base: Output Signal Electrode 

Note 1: The plane passing through the tube axis and the key 
of the base does not deviate more than ± 10° from the plane 
passing through the tube axis and the output signal electrode 

terminal cap. 

Note 2: The plane passing through the tube axis and Pin No.4 

of the base does not deviate more than ± 10° from the plane 
passing through the tube axis and the stencil electrode cap. 

o 

o 

o 

o 
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DIMENSIONAL OUTLINE 

  DIA. 

( 

A 

STENCIL ELECTRODE 
TERMINAL 

JEDEC No JI -25 
(NOTE 

OUTPUT SIGNAL 
ELECTRODE TERMINAL 
JEDEC No JI- 25 

(NOTE 2) 

BASE 
JEDEC No. B12-37 

921.1à- 283i 
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NOTES FOR DIMENSIONAL OUTLINE 

Note I: Angular orientation of the stencil electrode terminal 
with respect to pin No.4 of base is ± 10°. 

Note 2: Angular orientation of the output signal electrode ter-
minal with respect to key of base is ± 10°. 

OUTLINE DIMENSIONS 

Dimensions Inches mm 

A 11.312 ± .188 287.32 ± 4.77 

C 2.050 ± .050 Dia. 52.07 ± 1.27 Dia. 

J .500 ± .062 12.70 ± 1.57 

K 1.750 ± .125 44.45 ± 3.17 

M .185 max. 4.69 max. 

o 

o 
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4583, 4584, 4585 
Projection Kinescopes 

7"-Diameter Electrostatic-Focus, Magnetic-Deflection Types 

• Matched Trio of Tubes for Color Projection Systems 

• Designed for Use with Schmidt Reflective Optical Systems 

• Matched Phosphors 

• High Picture Brightness 

• Wide Range of Synthesized Colors 

• Balanced Drive Characteristics 

General Data 
Electrical: 

Heater Current at 6.6 Volts   0.62 A 

Focusing Method   Electrostatic 

Deflection Methoda   Magnetic 

Deflection Angle (Approx.)   350 

Direct Interelectrode Capacitances (Approx.): 

Grid No.1 to all other electrodes   12 pF 

Cathode to all other electrodes   6 pF 

Optical: 

Faceplate, Spherical   Clear, Browning-Resistant Glass 

Radius of curvature (inner radius)   15.315 in 

Minimum Optical-Quality-Rectangle   5x3-3/4 in 

Refractive Index of Faceplate   1.469 

Phosphors, Aluminized: 

4583   Sulfide (Blue) Type 

C.I.E. coordinates (x,y)   0.155, 0.048 

Luminescence   Blue 

Persistence   Medium 

4584     Silicate (Green) Type 

C.I.E. coordinates (x,y)   0.218, 0.728 

Luminescence   Green 

Persistence   Medium 

4585  Rare-Earth (Red) Type 

C.I.E. coordinates (x.y) . 0  660, 0.340 

Luminescence   Red 

Persistence   Medium 
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Mechanical: 

Tube Dimensions: 

Overall length   19-1/2 ± 5/8 in 
Greatest diameter of bulb (excluding 
side cap or cable)   7 ± 3/16 in 

Base  Small-Shell Diheptal 14-Pin, JEDEC No.B14-45 

Anode Lead   Molded-on, Insulated Cable, 
48 in. long 

Operating Position   Any 

Weight (Approx.)   5 lbs 

Maximum and Minimum Ratings, 

Absolute-Maximum Valuesb 

Average Anode Powerc 

With forced-air cooling of faceplate   160 max. W 

Air Flow to Faced   40 cfm 

Anode-to-Cathode Voltage   80 max. kV 

Grid-No.3-to-Cathode Voltage  20 max. kV 

Grid-No.2-to-Cathode Voltage   1.05 max. kV 

Grid-No.1-to-Cathode Voltage: 

Negative bias value   250 max. V 

Positive bias value   0 max. V 

Peak positive value   2 max. V 

Anode Current, Long-Term 
Average (for 5" x 3-3/4" 
TV raster)   2 max. mA 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 150 max. 

Heater positive with respect to cathode 150 max. 

Heater Voltage (AC or oC)e   

Recommended Operating Valuesf 

Raster Size   5" x 3-3/4" 
0 

Anode Voltage   75 kV 

Anode Current, Long-Term Average   1000 µA 

Grid-No.3 Voltage for Focus at 
an Anode Current of 1000 µA   15 to 17 kV 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused Raster   See Figure 1 

Heater Voltage   6.6 V 

N./ 

o 
56.93 max. 

6.27 min. 
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Typical Performance Data 

Blue Green Red 

Luminous Output of each Tube 
at an Anode Current of 1000 pA 
for each tube   88 1400 520 lumens 

Luminance of Each Tube at an 
Anode Current of 1000 pA for 
Each Tube   680 10800 4000 fL 

Luminance of Three Tubes Combined 
at an Anode Current of 1000 /.LA on 
Limiting Tube and with Anode Current 
of Other Two Tubes Adjusted to 
Produce White of 93000 K 
27 M.P.C.D. 8500 totalfL 

Percentage of Total Luminance Sup-
plied by Each Tube   8 70 22 

Percentage of Total Anode Current 
Supplied by Each Tube (Approx.) 50 27 23 

Center Resolutiong   600 TV Lines 

Grid-No.3 Current (Total)h   ±15 PA 

Grid-No.2 Current   ±15 

Circuit Requirements 

High-Voltage Circuits 

In order to minimize the possibility of damage to the tubes and ad-
jacent circuits caused by a momentary internal arc, it is recom-
mended that the high-voltage power supply and the grid-No.3 power 
supply be of the limited-energy type. An external spark gap must be 
provided at the grid-No.3 terminal. The following resistor and volt-
age values are mandatory. 

Anode-Circuit Resistance lunbypassedi   0.5 min. pAn 
Grid-No.3 Circuit Resistance (unbypassed)   0.1 

Grid-No.3 Spark-Gap Firing Voltage   20 kV 

Low-Voltage Circuits 

Grid-No.2 Circuit Resistance (bypassed)   10 

Grid-No.1 Circuit Resistance (unbypassed) ka 
Effective Grid-No.1-to-
Cathode Circuit Resistance   1.5 max. Ml 

a Sharp corners on the yoke assembly in the vicinity of the tube 

neck should be avoided. Insulation between the yoke winding 

and/or the core and the tube neck should be capable of with-
standing at least 10 kV and preferably 15 kV. 
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b A description of the Absolute Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 

C The product of anode-to-cathode voltage and anode current (long 

term average) should never exceed 160 watts. 

d The specified air flow should be delivered perpendicularly from 

a nozzle having a diameter of about 2 inches onto the face of the 

tube while it is in operation. In a typical system with air filter, 

the total system static pressure is approximately 0.25 inch of 

water. The cooling air must not contain water, dust, or other for-

eign matter. The air-cooling system should be electrically inter-

connected with the anode power supply to prevent operation of 

the tube without cooling. 

Cooling of the tube by a tangential flow of air across its face is 

not recommended because the temperature gradient produced 

across the face may result in immediate or delayed cracking of 

the face. 

e For maximum cathode life, it is recommended that the heater 

supply be regulated at 6.6 volts. 

These tubes may be operated at reduced anode voltage and/or 

anode current. At reduced anode voltage, center resolution will 

decrease. At reduced anode voltage and/or anode current, lumi-

nance will decrease. The grid-No.3 voltage for focus will be re-

duced in proportion to the reduction in anode voltage. Other 

performance characteristics may also be affected. 

9 Determined for a 3-3/4 inch high TV resolution test pattern with 

tube operating at a screen current of 1000 microamperes. 

• Grid-No.3 current is normally low, as indicated in the data, when 

the tube is operated under recommended conditions. Lower grid-

No.3 voltages (as required for focus if anode voltage is reduced) 

and/or higher grid-No.2 voltages can lead to a grid-No.3 current 

level approaching that measured in the anode circuit. Note that 

the fraction of available current intercepted by the grid-No.3 

electrode is not constant, but increases with increasing anode 

current. 

The Conductive Coating 

The conductive coating on the exterior of the tube neck 

must be grounded. Connection to the coating may be made 

by using a flexible metal band fastened firmly around the 

neck at the base end of the coating. The metal band should 

be fastened only tight enough to insure good contact. If 
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the band is clamped very tight, resultant glass strains may 

eventually cause the neck to break. This coating must not 

be scratched and must never be washed with liquids likely 

to soften or dissolve lacquers. 

The external coating on the neck serves to prevent corona 

between the neck and the yoke. Corona would damage the 

yoke insulation and cause breakdown in the glass of the 

neck. It is important that the yoke insulation be adequate 

for operation of the yoke against the external grounded 

coating. The resistance of the external conductive coating is 

sufficiently high so that damping of the yoke deflecting 

energy is negligible. Because of this high resistance, a con-

tact area of at least 1/4 square inch should be used in mak-
ing connection to the external coating. 

Safety Precautions 

X-Radiation Warning 

Although X-radiation is generated primarily at the face of 
the tube when it is operated, the X-rays are emitted in all 

directions. 
These rays can constitute a health hazard unless the tube is 

adequately shielded. Make sure that the shielding provides 
the required protection against personal injury. 

On the neck of the tube itself the following warning appears 

and should be strictly adhered to: 

X-Ray Warning 

This tube in operation produces X-rays which can 

constitute a health hazard unless the tube is ade-

quately shielded for radiation. 

High Voltage 

The high voltages at which these tubes are operated may be 

very dangerous. Great care should be taken in the design of 

apparatus to prevent the operator from coming in contact 

with the high voltages. Precautions includP the enclosing of 
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high-potential terminals and the use of interlocking switches 
to break the primary circuit of the power supply when 

access to the equipment is required. 
In the use of these tubes it should always be remembered 

that high voltages may appear at normally low-potential 
points in the circuit because of capacitor breakdown or 

incorrect circuit connections, and that the tube surface 
maintains a static charge for some time after the power has 
been turned off. Therefore, before any part of the circuit or 
the tube is touched, the power-supply switch should be 
turned off, both terminals of high-voltage capacitors should 
be grounded, and the terminals of the high-voltage power 
supply should be grounded. 

After these steps have been taken and before touching the 
tube, discharge the anode terminal, the surface of the face-
plate, and the coated surface of the cone by use of a suitable 
wand which is connected to ground. It is to be noted that 

the entire surface of the cone and of the faceplate will not 
be discharged by touching the wand to a single point on 

either surface, because the surfaces have high resistance. 

Therefore, to discharge each surface, it will be necessary 
to sweep over the entire surface with the wand. 

Cutoff Design Chart 

HEATER VOLTAGE • 6.6 VOLTS 
ANODE-TO- CATHODE VOLTAGE • 75,000 VOLTS 
GRID No.3 -TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

O -50 -100 -150 -200 -250 -300 -35C 

GRID No I -TO- CATHODE VOLTS MS MM. 
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Dimensional Outline 

ClUALITY 
- RECTANGLE 
INOTE 11 

1. ORIGIN — 
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I 
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STIR 
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INOTE Si 

EXTERNAL 

CZIAlerV i 
MOTE Ill 

EXTERNAL 
- TRANSPARENT 
INSULATING 
COATING 

1 LS 

Ill- V2 a NO 

2 a 1/111DIA 

SASE 
2EDEC GROUPS. 
Nea/14-110 INGIE PI 

eatio-w-

Note 1: When viewed from the face of the tube, the minor axis of 
the 5" x 3-3/4" quality rectangle is located 450 ± 100 in a 

counter-clockwise direction from a plane through the 

anode terminal and the tube axis. 

Note 2: Inside surface of faceplate within the quality rectangle 

may vary ± 0.006" from the sphirical surface having a 

15.315" radius. 

Note 4: The plane through Base Pin No.9 and the tube axis may 
vary from the plane through the anode terminal and the 

tube axis by an angular tolerance (measured about the 

tube axis) of t 100. The anode terminal is on same side au 

Pin No.9. 
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Note 5: Reference line is determined by position where gauge 

2.100" ± 0.001" I.D. and 3" long will rest on bulb cone. 

Note 6: External conductive coating must be grounded. 

Note 7: Socket for this base should not be rigidly mounted; it 

should have flexible leads and be allowed to move freely. 

Socket contacts for Pins 5, 6, 7, 8, 10, 11, 12, and 13 

should he removed in order to provide maximum insula-

tion for Pin No 9 

Note 8: Effective deflecting field must be within this space. 

Note 9: Anode cable should not be sharply bent within 5" of bulb 

Dimensional Outline Detail 

ANODE MOLDED-ON 
INSULATED GABLE 
413- LONG (APPROx 
TO BULB WALL 
(NOES 4 8 9) 

Socket Connections (Bottom View) 

NC NC ANODE 

14N 

Note: Socket contacts for Pins 
No. 5, 6, 7, 8, 10, 11, 12, 

and 13 should be removed 
so that maximum insulation 
is provided for Pin No. 9. 

112t, 156., 

Pin 1: Heater 

Pin 2: Cathode 

Pin 3: Grid No.1 

Pin 4: Grid No.2 

Pin 5: No Connection 

Pin 6: No Connection 

Pin 7: No Connection 

Pin 8: No Connection 

Pin 99: Grid No.3 

Pin 10: No Connection 

Pin 11: No Connection 

Pin 12: No Connection 

Pin 13: Internal Connection — 0 _ - 
Do Not use 

Pin 14 Heater 

Cable: Anode 
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Graphechon Tube 

Scan-Conversion Storage-Tube Assembly 
Very High Resolution Capability 

Ruggedized Structure Designed to 

Meet MI L-E-5400 Specification 

Integral Shielding and Deflection Coils 

Small Size — 15" Max. Length 3.65" Diameter 

0.6-Watt Heaters for Writing and Reading Guns 

ELECTRICAL 

Heater Current at 6.3 Volts, Each Gun 0  1 A 

Focusing Method, Each Gun   Electrostatic 

Deflection Method, Each Gun   Magnetic 

Deflection Coils   See footnote a 

Total Deflection Angle, Each Gun (Approx.)   50 degrees 

Deflection Coil Alignmentb   0.5 degrees 

Undeflected Spot Position, Each Gunc ... 5% of target diameter 

Direct Interelectrode Capacitances: 

Typ. Max. 

Output-signal-electrode to all other 
electrodesd   17 20 pF 

Readi ng-gun grid No.1 to all other 
electrodes   — 15 pF 

Reading-gun cathode to all other 
electrodes   — 9 pF 

Writing-gun grid No.1 to all other 
electrodes   — 15 pF 

Writing-gun cathode to all other 
electrodes   _ 9 pF 

MECHANICAL 

Tube Dimensions   See Dimensional Outline 

Connections   See footnote e 

Operating Position   Any 

Maximum Weight   5.25 lbs 
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MAXIMUM AND MINIMUM RATINGS, Absolute-Maximum Values 

Voltages are referred to ground unless otherwise specified. 

Min. Max. 
Writing Gun: 

Heater voltageg (AC or DC)   5.7 6.9 V 

Cathode voltage   -9000 — V 

Heater-cathode voltage   -125 10 V 

Grid-No.1 (control grid) voltageh   -300 0 V 

Grid-No.2 voltageh   750 V 

Grid-No.3 (beam focus) voltagehi   — 1500 V 

Grid-No.4 (anode) voltage   Ground 

Reading Gun: 

Heater voltagek (AC or DC)   5.7 6.9 V 

Cathode voltage   -1500 V 

Heater-cathode voltage   -125 10 V 

Grid-No.1 (control grid) voltagem   -300 0 V 

Grid-No.2 voltagem   750 V 

Grid-No.4 (beam focus) voltagei.m 750 V 

Grids No.3 & No.5 (anode) voltage -30 30 V 

External conductive coating   Ground 

Target Section: 

Output signal electrode voltage   -10 10 V 

Shading electrode voltage   -30 30 V 

Backplate voltage   -20 50 V 

TYPICAL OPERATING CONDITIONS 

Voltages are referred to ground unless otherwise specified. 

Writing Gun: 

Heater voltageg (AC or DC)   6.3 V 

Cathode voltage   -8000 V 

Grid-No.1 (control grid) voltage for beam 
cutoffh   -120 to -70 V 

Grid-No.2 voltageh   300 V 

Grid-No.3 (beam focus) voltage.'   600 to 1400 V 

Grid-No.4 (anode) voltage   Ground 

Reading Gun: 

Heater voltagek (AC or DC)   6.3 V 

Cathode voltage   -1200 V 
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TYPICAL OUTPUT CONDITIONS 

Reading Gun: 

Grid-No.1 (control grid) voltage for 
beam cutoffm   -120 to -70 V 

Grid-No.2 voltagem   300 V 

Grid-No.4 (beam focus) voltagei ,n1   200 to 440 V 

Grids No.3 & No.5 (anode) voltage ̂    -20 to 0 V 

External conductive coating   Ground 

Target Section: 

Output-signal-electrode voltage  0 V 

Shading electrode voltage^   0 to 20 V 

Backplate voltage^   -15 to 0 V 

PERFORMANCE CHARACTERISTICS 

The Performance Characteristics shown below are obtained in one 
mode of tube operation which is representative of many applica-
tions. Trade-offs in these characteristics may be made to achieve 
optimum tube performance in other operating modes. 

Min. Max. 

Output Signal CurrentP   

Storage Time(   

Signal-to-Shading Ratios   

Signal-to-Background-Shading Rabot   

Center Resolution, 
At 50% amplitude response   

Edge Resolution, 
At 50% amplitude response   

Writing Speed   

0.5 

5:1 

8:1 

1600 

200 

Shades of Gray*  7 

Blemtshesx   

pA 

See footnote r 

TV lines/ 
target diameter 

See footnote 

Ps/ 
target diameter 

See footnote y 

ENVIRONMENTAL CONDITIONS 

The 4598 will provide the performance specified under Performance 
Characteristics when the tube is exposed to the following environ-
mental conditions: 

Requirement 

Temperature-Altitudez MIL-E-5400L, Par. 3.2.24.3, Table I 
Class 1A 

Humidity   MIL-E-5400L, Par. 3.2.24.4 

Shock   MIL-E-5400L, Par. 3.2.24.6 

Vibration   See accompanying Vibration Levels 
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a The deflection coils are electrically similar to type Y65 manu-

factured by Syntronic Instruments Inc., Addison, Illinois. A vari-

ety of inductances are available, which are suitable for either 

push-pull or single-ended circuit configurations. 

• The orthogonality of the horizontal and vertical axes of each 

deflection coil is within 1/2 degree of 90 degrees. The horizontal 

axis of the writing deflection coil is parallel within 1/2 degree to 

the horizontal axis of the reading deflection coil. 

• The undeflected spots of both guns fall within a circle having a 

diameter that is 5 per cent of the target diameter, and is centered 

on the target. 

d The value shown is the capacitance of the assembly supplied 

with a solderable terminal as the output signal electrode con-

nection; if a coaxial connector or cable is supplied, their capa-

citance must be added to this value. 

a Connection to the output signal electrode can be provided by 

means of a solderable terminal, coaxial connector, or coaxial 

cable. Connections to the deflection coils and low voltage elec-

trodes are by flexible leads. Connections to the high voltage elec-

trodes are made by silicone rubber leads; connectors such as 

type 840706 lead assemblies manufactured by AMP Inc., Capi-

tron Division, Elizabethtown, PA, can also be supplied. 

9 One side to be externally connected to writing-gun cathode. 

h With respect to writing-gun cathode. 

Adjust for best focus. 

• One side to be externally connected to reading-gun cathode. 

m With respect to reading-gun cathode. 

• Adjust for optimum signal and storage performance. 

P This value is the saturated output signal current. 

q Storage time is proportional to the area scanned by the reading-

gun raster. The limits are given for a raster of aspect ratio 1:1, 

and inscribed within the target area. 

r The specified performance characteristics are obtained over a 

range of storage times from 1.0 second maximum to 3.0 sec-

onds minimum. The specified performance characteristics except 

shades of gray are obtained over a range of storage times from 

0.5 second maximum to 4.0 seconds minimum. Storage time is 

measured to 10 per cent of signal amplitude. 
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s This limit applies to the central 75 per cent of the target. The 

measurement is taken along that single line of the output video 

signal which has the lowest signal-to-shading ratio. 

This limit applies to the central 75 per cent of the target. The 

measurement is taken along that single line of the output video 

signal which has the lowest signal-to-background-shading ratio. 

Is Resolution is measured using a raster written perpendicular to 

the horizontal scanning lines of the reading-gun raster, and with 

the writing-gun drive voltage adjusted to give a peak output sig-

nal 85 per cent of saturated signal amplitude. 

V A minimum resolution of 1200 TV lines per target diameter is 

obtained over 75 per cent of the target diameter. A minimum 
resolution of 1400 TV lines per target diameter is obtained over 

75 per cent of the target diameter using dynamic focusing of the 

reading gun. 

W A step voltage waveform with seven equally spaced levels is used 

as input. 

Blemishes are measured within a circular area centered on the 

target and with a diameter of 90 per cent of the target diameter. 

Blemish size is specified as a percentage of the target diameter; 

blemish amplitude, as a percentage of saturated signal ampli-

tube. Blemishes with an amplitude of less than 10 per cent are 

not counted. Dark blemishes with a size of less than 1/8 per cent 

are not counted. 

Y The maximum size of any light blemish is 1/2 per cent. The 

amplitude and number of light blemishes are limited as shown 

in the following table: 

Amplitude Maximum Number 

10% to 50% 10 

20% to 50% 3 

Greater than 50% 0 

The maximum size of any dark blemish is 1/2 per cent. The 

maximum number of dark blemishes is five. 

Z The backplate voltage of the tube may be changed in a predeter-

mined manner to compensate for the variation in storage time as 

a function of temperature. 
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7.75 MAX. 

3 25 

1500 MAX. 

READING END 

e lo 

7.38 MAX 

READING-GUN 
SECTION LEADS   

— MIN. LENGTH. 6 

OUTPUT SIGNAL 
ELECTRODE 
(NOTE 2)   
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DIMENSIONAL OUTLINE (coned) 

Note 1 — All leads are labeled. 

Note 2 — Connection to the output signal electrode can be pro-

vided by means of a solderable terminal, coaxial con-

nector, or coaxial cable. 

TARGET-SECTION LEADS 

Lead 1: Writing-Gun Grid No.4 

Lead 2: Backplate 

Lead 3: Shading Electrode 

Lead 4: Reading Gun Grids No. 3 & 5 

Lead 5: Reading-Gun External Conductive Coating 

WRITING-GUN SECTION LEADS 

Lead 1: Heater 

Lead 2: Grid No.1 

Lead 3: Grid No.3 

Lead 4: Grid No.2 

Lead 5: Cathode 

Lead 6: Heater 

READING-GUN SECTION LEADS 

Lead 1: Heater 

Lead 2: Grid No.1 

Lead 3: Grid No.4 

Lead 4: Grid No.2 

Lead 5: Cathode 

Lead 6: Heater 

IMEM Electronic Components 
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FREQUENCY RESPONSE CHARACTERISTICS 

ORTHOGONAL READ- WRITE RESPONSE IS MEASURED BY SHRINKING 
A RASTER OF SCANNING LINES WRITTEN PERPENDICULARLY TO THE 
READ RASTER 

SINE- WAVE RESPONSE IS DERIVED FROM THE ORTHOGONAL READ-
WRITE RESPONSE 
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Projection Kinescope 

5"-Diameter Electrostatic-Focus, Magnetic-Deflection Type 

• For Monochrome Television Projectors 

• Designed for Use with Schmidt Reflective Optics 

• High Picture Luminance — 3000 fL at 300 µA 

• High Resolution — 600 TV Lines at 300 ,./A 
• Forced-Air Cooled 

• Rare Earth (White) Phosphor 
• Fine Screen Texture 

• Color Temperature — 78000 K + 70 MPCD 

C, General Data 

Electrical: 

Heater Current at 6.3 Volts   0.6 A 

Focusing Method   Electrostatic 

Deflection Met hoda   Magnetic 

Deflection Angle (Approx.)   500 

Direct Interelectrode Capacitances (Approx.): 

Grid No.1 to all other electrodes   8 pF 

Cathode to all other electrodes   5 pF 

Optical: 

Faceplate, Spherical   Clear, Browning-Resistant Glass 

Radius of curvature (inner radius)   7.10 ± 0.20 in 

Minimum Useful Screen Diameter   4.50 in 

Minimum Optical-Quality-Circle Diameter   4.25 in 

Refractive Index of Faceplate   1.519 

Phosphor, Aluminized   P45 Rare Earth 

C.I.E. coordinates (x,y)   0.290, 0.361 

Luminescence   White 

Color temperature   78000 K + 70 M.P.C.D. 

Persistence   Medium 

Mechanical: 

Tube Dimensions: 

Overall length   12.19 + 0.37 —0.38 in 

Greatest diameter of bulb (Excluding cable). ... 5.00 ± 0.12 in 

Base   Small-Shell Duodecal 7-Pin, 
JEDEC No.B7-51 

E C Et£ Electronic 
Components 

DATA 1 
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Anode Lead  Molded-on, Insulated Cable, 48 in long 

Bulb   J40H1 

Operating Position   Any 

Weight (Approx.)   1-1/2 lbs 

Maximum and Minimum Ratings, 

Absolute-Maximum Valuesb 

Average Anode Power: 

Without forced-air cooling of faceplate  9 mex. W 

With forced-air cooling of faceplate   12 max. W 

Air Flow to Face when Average Anode 
Power Exceeds 9 Watts   40 cfm 

Anode-to-Cathode Voltage   42 mex. kV 

Grid-No.3-to-Cathode Voltage  9 mex. kV 

Grid-No.2-to-Cathode Voltage  400 max. V 

Grid-1-to-Cathode Voltage: 

Negative bias value   150 mex. V 

Positive bias value   0 max. V 

Peak positive value  2 max. V 

Anode Current, Long-Term Average 
(for 4" X 3" TV raster)   9» max. //A 
Peek Heater-Cathode Voltage: 

Heater negative with respect to cathode 175 max. V 

Heater positive with respect to cathode 10 max. V 

Heater Voltage lac or dc)d   j 6.9 max. V 

5.7 min. V 
Recommended Operating Valuese 
Raster Size   4" x 3" 

Anode Voltage   40 kV 

Anode Current, Long-Term Average   300 1.4/1 

Grid-No.3 Voltage for Focus at an 
Anode Current of 300 µA   7.4 to 9 kV 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused Spot   See Figure 1 

Heater Voltage   6.3 V 

Typical Performance Data 

At Recommended Operating Values: 

Center Resolution f   600 TV Lines 

{ 3000 f L 
Luminance at 300 11A   

10300 nits 

o 

o 

MBA' Electronic Components 
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Luminous Flux   250 lumens 

Grid-No.3 Current (Total)9   ±10 

Grid-No.2 Current   ±15 

Circuit Requirements 

High-Voltage Circuits: 

In order to minimize the possibility of damage to the tubes and ad-
jacent circuits caused by a momentary internal arc, it is recommend-
ed that the high-voltage power supply and the grid-o.3 power sup-
ply be of the limited-energy type. An external spark gap must be pro-
vided at the grid-No.3 terminal. The following resistor and voltage 
values are mandatory. 

Anode-Circuit Resistance lunbypassed)   0.5 min. MS2 

Grid-No.3 Circuit Resistance (unbypassed)   0.1 MS2 

Grid-No.3 Spark-Gap Firing Voltage   12 kV 

Low-Voltage Circuits: 

Grid-No.2 Circuit Resistance (bypassed)   10 ksz 
Grid-No.1 Circuit Resistance (unbypassed)  1 kS2 

Effective Grid-No.1-to-Cathode Circuit 
Resistance   1.5 max. MS2 

• Sharp corners on the yoke assembly in the vicinity of the tube 

neck should be avoided. Insulation between the yoke winding 

and/or the core and the tube neck should be capable of with-

standing at least 10 kV and preferably 15 kV. 

• A description of the Absolute Maximum Ratings is given in the 

General Section, titled Rating System for Electron Tubes. 

C The specified air flow should be delivered perpendicularly from 

a nozzle having a diameter of about 2 liaches onto the face of the 

tube while it is in operation. In a typical system with air filter, 

the total system static pressure is approximately 0.25 inch of 

water. The cooling air must not contain water, dust, or other for-

eign matter. The air-cooling system should be electrically inter-

connected with the anode power supply to prevent operation of 

the tube without cool ing. 
Cooling of the tube by a tangential flow of air across its face is 

not recommended because the temperature gradient produced 

across the face may result in immediate or delayed cracking of 

the face. 

d For maximum cathode life, it is recommended that the heater 

supply be regulated at 6.3 volts. 

• This tube may be operated at reduced anode voltage and/of 

anode current. At reduced anode voltage, center resolution will 

decrease, At reduced anode voltage and/or anode current, lumi-

Electronic 
Components 
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nonce will decrease. The grid-No.3 voltage for focus will be re-
duced in proportion to the reduction in anode voltage. Other 

performance characteristics may also be affected. 

Determined for a 3.inch high TV resolution test pattern with 
tube operating at a screen current of 300 microamperes. 

Grid-No.3 current is normally low, as indicated in the data, when 

the tube is operated under recommended conditions. Lower 
grid-No.3 voltage las required for focus if anode voltage is re-

duced) and/or higher grid-No.2 voltages can lead to a grid-No.3 

current level approaching that measured in the anode circuit. 

Note that the fraction of available current intercepted by the 

grid-No.3 electrode is not constant, but increases with increasing 

anode current. 

Safety Precautions 

X-Radiation Warning 

Although X-radiation is generated primarily at the face of 

the tube when it is operated, the X-rays are emitted in all 
directions. 

These rays can constitute a health hazard unless the tube is 
adequately shielded. Make sure that the shielding provides 

the required protection against personal injury. 

On the neck of the tube itself the following warning appears 

and should be strictly adhered to: 

X-RAY WARNING 

This tube in operation produces X-Rays which can con-

stitute a health hazard unless the tube is adequately 

shielded for radiation. 

In normal operation, this tube produces more x-radia-

tion than the Tube Type 5AZP4 which it may replace. 

Make sure that shielding is adequate. 

. High Voltage 

The high voltages at which this type is operated may be very 

dangerous. Great care should be taken in the design of ap-

paratus to prevent the operator from coming in contact with 

the high voltages. Precautions include the enclosing of high-

potential terminals and the use of interlocking switches to 

IMEM Electronic Components 
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break the primary circuit of the power supply when access 

to the equipment is required. 

In the use of this tube it should always be remembered that 

high voltages may appear at normally low-potential points 

in the circuit because of capacitor breakdown or incorrect 
circuit connections, and that the tube surface maintains a 

static charge for some time after the power has been turned 

off. Therefore, before any part of the circuit or the tube is 

touched, the power-supply switch should be turned off, both 
terminals of high-voltage capacitors should be grounded, and 

the terminals of the high-voltage power supply should be 
grounded. 

After these steps have been taken and before touching the 

tube, discharge the anode terminal, the surface of the face-
plate, and the coated surface of the cone by use of a suitable 
wand which is connected to ground. It is to be noted that the 

entire surface of the cone and of the faceplate will not be 
discharged by touching the wand to a single point on either 

surface, because the surfaces have high resistance. Therefore, 

to discharge each surface, it will be necessary to sweep over 

the entire surface with the wand. 

Tube Handling 

Wear "Safety" Goggles with side shields, when handling tube 

to prevent possible injury from flying glass in case of tube 

breakage. Do not strike or scratch tube. Never subject it to 

more than moderate pressure when installing in or removing 

from equipment. Always Handle Tube with Extreme Care. 

Ground anode contact before touching after power is off. 

Operating Considerations 

Humidity Considerations. When humidity is high, a con-

tinuous film of moisture may form on untreated glass. If a 

high-voltage gradient is present, this film may permit spark-

ing to take place over the glass surface. In order to mini-

mize the formation of a continuous moisture film, the glass 

cone is treated with a transparent moisture-repellent insula-

ting coating. This coating must not be scratched, and must be 
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kept clean and free from contamination such as fingerprints. 

The coating may be washed with a solution of a mild soap-

less detergent and water. After the surface is washed, it 

should be rinsed with clean water and be dried immediately. 

Any damage to the coating or any contamination on the 

surface may result in sparking over the cone of the bulb. 

Dust Considerations. The high voltage applied to the tube 

increases the rate at which dust is precipitated on the sur-

face of the tube. The rate of precipitation is further ac-

celerated in the presence of corona. Such dust not only de-

creases the insulation of the bulb coating but also reduces 

the amount of radiation transmitted through the bulb face. 

The dust usually consists of fibrous materials and may con-

tain soluble salts. The fibers absorb and retain moisture; 

the soluble salts provide electrical leakage paths that increase 

in conductivity as the humidity increases. Because a film of 
dust can nullify the protection provided by the insulating 

coating on the bulb, the tube should be protected as much 

as possible from dust and should be cleaned, when necessary, 

as described under Humidity Considerations. 

Corona Considerations. A high-voltage system may be sub-

ject to corona, especially when the humidity is high, unless 

suitable precautions are taken. Corona, which is an electrical 

discharge appearing on the surface of a conductor when the 

voltage gradient exceeds the breakdown value of air, causes 

deterioration of organic insulating materials, induces arc-over 

at points and sharp edges, and forms ozone, a gas which is 

deleterious to many insulating materials. Sharp points or 

other irregularities on any part of the high-voltage system 

may increase the possibility of corona and should be avoided. 

Instead, rounded contours and surfaces should be used. 

o 
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Cutoff Design Chart 

HEATER VOLTAGE • 6 3 VOLTS 
ANODE - TO- CATHODE vOLTAGE • 40,000 VOLTS 
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Basing Diagram, Bottom View 

G3 IC 

o 

o 

ANODE 

Pin 1: Heater 
Pin 2: Grid No.1 
Pin 6: Grid No.3 
Pin 7: Internal Connection — Donut use 
Pin 10: Grid No.2 
Pin 11: Cathode 
Pin 12: Heater 
Flexible Cable: Anode 

Note: Socket contacts for vacant pin positions No.3, 4, 5, 8, and 9 
should be removed so that maximum insulation is provided 
for pins No.6 and 7. 
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Dimensional Outline 

14 MI. 

ANODE MOLDED.ON 
1NetILATEO CABLE 
48 Low (APPROX1 1,0 
To euLe WALL * 25 
(NOTES 104) 

1.25 MAX 

NEFENENŒ LINE 
IIKITE 21 

5.00 
.12 
DIA. 

r7IPTICAL- QUALITY 
CIRCLE — 

•.25 MIN 01A. 

NOTE 5 

Dimensions in Inches 

SMALL. SHELL 
DUODECAL 
7-PIN BASE 

JEOEC 59 87-51 
(NOTE 3) 

4.50 MIN. 
SCREEN  01A. 

155 

.24 4.28 
*AI 

.1150 
31411 

1.44 
8.08 

• 37 

-SM 

42U1-4107 

Note 1 — The plane through the tube axis and vacant pin position 

No.3 may vary from the plane through the tube axis and 

anode-cable connection at bulb wall by angular tolerance 

(measured about the tube axis) of ±200. Anode-cable con-

nection is on same side as vacant pin position No.3. 
Note 2 — Reference line is determined by position where gauge 

1.500" +0.003" —0.000" I.D. and 2" long will rest on 

bulb cone. 
Note 3 — Socket for this base should not be rigidly mounted: it 

should have flexible leads and be allowed to move freely. 
Socket contacts corresponding to vacant pin positions 

No.3, 4, 5, 8 and 9 should be removed in order to pro-

vide maximum insulation for pins No.6 and 7. 
Note 4 — Anode cable should not be sharply bent within 3" of bulb 

wall. 
Note 5 — To avoid excessive interaction between the deflecting and 

focusing fields, the windings of the deflecting yoke should 

not extend more than 2 inches from the reference line to-

ward the base. 
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MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-4 RESPONSE 

Por Headlight-Control Service 

DATA 

General: 

Spectral Response 
Wavelength of Maximum Response  4000t500 angstroms 
Cathode: 
Minimum projected length*   15/16" 
Minimum projected width*  5-16" 

Direct Interelectrode Capacitances: 
Anode to dynode No.9 4  2 peif 
Anode to all other electrodes 5  5 Pg 

Maximum Overall Length (Excluding leads)  2-3/4" 
Maximum Envelope Length (Excluding tip)   2-1/4" 
Length from Envelope Seal to 

Center of Useful Cathode Area   1-1/4" t3/32" 
Maximum Diameter  1-3/16" 
Bulb   T-9 

  Any 
2 oz 

  Sc Dimensional Outline 

BOTTOM VIEW 

Mounting Position 
Weight (Approx  )  
Terminals, Flexible Lead 

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 

till(CCTION OF LOOM 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

AND ANODE (DC or Peak AC)   
AVERAGE ANODE CURRENT° 
AMBIENT TEMPERATURE   

S-4 

Lead 7 - Dynode No.6 
Lead 8 - Dynode No.7 
Lead 9 - Dynode No.8 
Lead 10-Dynode No.9 
Lead 11-Anode 

• • • 1250 max. volts 

250 max. volts 
0.1 max. ma 
75 max. °C 

• On plane perpendicular to the indicated direction of light (Sea DMus-
atonal Outline). 

0 Averaged over any interval of 50 seconds maxima. 

1141' 1. 1955 TUBE DIVISION 
woo PORATION Or AMMO., IIMISON. IMO »MY 

TENTATIVE DATA 
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MULTIPLIER PHOTOTUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Under conditions with supply voltage (E) across voltage 
divider providing 1/10 of E between cathode and dynode 

No.1; 1/10 of E for each succeeding dynode stage; and i/io 

of E between dynode go.g and anode 

With ir= 1000 volts 

en. Median tax. 
Sensitivity: 

Radiant, at 4000 
angstroms   — 32500 — piamplumutt 

Luminous: 4 
At 0 cps   5 35 250 amp/lumen 
At 100 Mc  — 33 — amp/lumen 

Electrode Dark Current 
(At 25°C): 

Anode  _ _ 0.256 ¡damp 
Any other electrode. . . . _ 0.75 Man) 

& For conditions where the light source isatungsten—filament lamp oper— 
ated at acolor temperature of 28700K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

é With sine—wave, 60—cycle supply voltage adjustedtogive sensitivity of 
7.5 amperes per lumen. 

OPERATING CONSIDERATIONS 
The operating stability of the 6472 is dependent on the 

magnitude of the anode current and its duration. When 

the 6472 Is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex— 

pected. The extent of the drop below the tabulated sensi— 

tivity values depends on the severity of the operating 

conditions. After a period of idleness, the 6472 usually 
recovers a substantial percentage of such loss in sensi— 
tivity. 

The use of an average anode current well below the maximum 
rated value of 0.1 milliampere Is recommended when sta— 

bility of operation is Important. When maximum stability 

is required, the anode current should not exceed 10 
microamperes. 

A recommended design of voltage—divider network for use 

with the 6472 to provide stable operation and long tube 
life is shown in the accompanying circuit. This design 
provides linear operation within the range normally re— 

quired for dimming. At higher light levels, the network 
design limits the tube output to a safe value. The in— 

dicated design values provide dimming operation for an 

anode current in the range between 5 and 10 microamperes 
on basis of dc operation. When operation at other current 

values is desired, the values of the resistors can be 
changed proportionately. 

MAY 1. 1955 TENTATIVE DATA 
NNE DIVISION 
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MULTIPLIER PHOTOTUBE 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6472 IN HEADLIGHT-DIMMING SERVICE 

o 
AC OR DC 

POWER 
SUPPLY 

(SEE NOTE) 

o 

R 10 R11 

 'NAA,  

R9 R12 

7 

R6 

R4 

R1 

YNODE ND 9 

R 20 CATHODE 

R 21 

o 
OUTPUT 

o 

. ANODE 

TYPE 
6472 

92C5 8526 

RI R2 R3 R4 R5 

R6 R7 R8 R9 RIO: 1 megohm, 1/2 watt 
RI I: 2 megohms, 1/2 watt 

RI2: 5.1 megohms, 1/2 watt 

RI3 RI4 RI5 RI6 
R17 R18 RI9 R20: 8.2 megohms, 1/2 watt 

R2I: 820,000 ohms, 1/2 watt 

MOTE: Adjustable between approximately 500 
and 1000 volts dc or peak ac. 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by oca for 
Its use and without prejudice to RCA•s patent rights. 

MAY 1, 1955 nAK Demob, 
RADIO CORPORATION OF AMERICA. HARRISON, Pew MUM 

CE -8526 
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MULTIPLIER PHOTOTUBE 

.=,. 
[4-51; MIN. 

MAX. 

I 4 

TII BULB 

3/32' 
MAX. 

v27 
MIN. Li/4" 

.280» R.-' 

GRILL 

INDEX STUB 

CATHODE 

-t-

30» 

— 
30» 

MAX.  

.200» MAX. UNTINNED 
MAX. LENGTH 

DIRECTION or LIGHT 
3e 

30. 

30i,K888»....1 30' 

II FLEXIBLE LEADS 
DIA -.005 BOTTOM VIEW 92E3-8495 

THE ANGULAR VAR IATION BETWEEN THE PLANE 
THROUGH LEAD No.I AND TUBE AXIS AND 
THE PLANE PERPENDICULAR TO THE PLANE OF 
THE GRILL WILL NOT EXCEED 20°. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 
is shown at front of this Section 

MAY 1, 1955 
MBE DIVISsom 

um CORPORATION OP AMERICA TIARIIISON, KW RUM 
CE-8495 
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VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL  
III I I r- 1- I 1 .• 
SPOT SIZE: I MM APPROX. lU  
GRILL TOWARD OBSERVER,LEADS DOWN 

CATHODE WIDTH PROJECTED NORMAL Ir L  
TO PLANE OF GRILL ji L 

VARIATIONS CAUSED BY INTERCEPTION 
OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN 
IGNORED 

• 

DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT-MILLIMETERS 

TUBE IXV1SION 92 CM - 8636 
RAM CORPORATION OF Amt.., NAIIISON, NEW MAIO 
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RADECHON 

CHARGE STORAGE TUBE 

SINGLE—BEAM, BARRIER—GRID TYPE 
NON—EQUILIBRIUM WRITING CAPACITANCE—DISCHARGE READING 

DATA 

eneral: 
eater, for Unipotential Cathode: 
Voltage  6.3 
Current  0.6 

)irect Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes  . 9 Me 
Deflecting electrode DJ 1 to all 
other electrodes   15 et ¡If 

Deflecting electrode DJ2 to all 
other electrodes   13 mod 

Deflecting electrode DJ 3 to all 
other electrodes   11.5 puf 

Deflecting electrode DJ4 to all 
other electrodes   11.5 puf 

DJ 1 to DJ 2   3 puf 
DJ 3 to DJ4   3 Mmf 
Grid No.5 to backing—electrode   800 Wf 
Grid No.5 and backing—electrode 

to collector   4 me 
Collector to all other electrodes '5 

external cylindrical shield  See Curve 
Focusing Method Electrostatic 
Deflection Method  Electrostatic 
Overall Length   11-27/32" t 3/8" 
Greatest Diameter of Tube 3  30" t 0.05" 
Minimum Useful Storage—Surface Diameter  2-1/4" 
Mounting Position  Any except those positions where 

the dlheptal base is up and the 

tube axis is at an angle of les: 

than 60 ° from the vertical. 

Weight (Approx.)   1 It 
Base: 

On large end of tube . . . . Small—Button Twentyninar 8—Pit 
(JETEC No.E8-19) 

VIEW OF TWENTYNINAR—BASE END OF TUBE 
Pin 2 
Pin 6 
Pin 10 
Pin 14 
Pin 18 

Pin 21—No Connec— 
tion 

Pin 25—No Connec— 
tion 

Pin 28—Grid No.5 

PINS 2.6.10.10,18: ON 1.-7/8' 
DIA. PIN CIRCLE 

PINS 21,25.28: ON 7/8' DIA. 
PIN CIRCLE 

Multiple Connec— 
tions to Backing— 
Electrode. Only 
One Need be Used 

  ac or dc volts 
  amp 

SOLID-LINE CIRCLES DEPICT DIHEPTAL BASE. 
BROKEN-LINE CIRCLES DEPICT TWENTTNINAR SASE 

8-56 TENTATIVE DATA 1 
TUBE DIVISION 

110610 CORIOtATION OF AINSICA HARRISON. NEW RIM' 
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RADECHON 

On small end of tube  Small-Shell Diheptal 
(JETEC No.814-45, 

VIEW OF DIHEPTAL-BASE END OF TUBE 

Pin 1-Heater 
Pin 2-Cathode 
Pin 3-Grid No.1 
Pin 4-Internal Con-

nection-Do 
Not Use 

Pin 5-Grid No.3 
Pin 6-No Connection 
1%7-Deflecting 

Electrode DJ4 
Pin 8-Deflecting 

Electrode DJ3 
Pin 9-Ultor (Grids 

No.2 1, No.4) 

Pin 10 -Celecting 
Electrode DJ2 

Pin 11-Deflecting 
Electrode DJ 1 

Pin 12-No Connection 
Pin 13-Same as Pin 4 
Pin 14-Heater 
C,CL- External Con-

ductive Coating, 
Collector, In-
ternal Shield, 
Flange between 
Neck and Large 
Part of Tube 

Ail voltages are with respect to cathode unless 
otherwise sPecified 

Maximum Ratings, Absolute Values: 

BACKING-ELECTRODE-TO-GRID-No.5 
(BARRIER-GRID) VOLTAGE: 

Backing-electrode positive with 
respect to grid No.5   100 max. volt: 

Backing-electrode negative with 
respect to grid No.5   100 max. volt: 

MLLECTOR-TO-GRIBI.-No.5 VOLTAGE: 
Positive value   100 max. volt: 
Negative value   0 max. volt: 

JLTOR4 VOLTAGE   1500 max. volt: 
:lRID-No.3 VOLTAGE  500 max. volt: 
3RID-No.1 VOLTAGE: 
Negative bias value  200 max. volt: 
Positive bias value  0 max. volt: 
Positive peak value  2 max. volt: 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   125 max. volts 
Heater positive with 

respect to cathode   10 max. volts 

Equipment Design Ranges: 

For any ultor voltage (5 4) between loco and igoo volts* 

lacking -Electrode-to-
Grid -No.5 Voltage. . . See Note 1 
' rhe 'altar' in a storage tube is the electrode so which is applied 
the highest dc voltage for accelerating the electrons in the beam 
prior to its deflection. In the 6499, the ultor function is performed 
by grid No.4. Since grid xo.a end grid No.2 are connected together 
within the 6499, they are collectively referred to simply as 'altar' 
for presenting data. 

P: see next page. 
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RADECHON 

o 

ollector-to-Grid -No.5 
Voltage  0 to 50 
rid-No.3 Voltage for 
Focus with grid-
No.1 volts - 0   14% to 26% of Ec4 

,rid-No.1 Voltage for 
collector-current 
cutoff   -2.5% to -4.7% of E04 Volts 

ollector Current for 
grid-No.1 volts r 0. 20to50 mamp 

ax. Cathode Current 
for grid-No.1 
volts - 0  See Curve 

Deflection Factors: 
CO I and 0.12  85 to 105 v dc/in./kv of Ec4 
DJ3 and DJ 4  78 to 96 v dc/in./kv of E04 

Spot Position  See Note 2 
Signal-Uniformity Ratio. See Note3 

Examples of Use Design Ranges: 

For ultor voltage of 1000 volts 
rid-No.3 Voltage for 
Focus with grid-
No.1 volts - 0   140 to 260 volts 
rid-No.1 Voltage for 
collector-current 
cutoff   -25 to-47 volts 

Deflection Factors: 
DJ1 and 0.12  85 to 105 v dc/in. 
DJ 3 and DJ4  78to96 y dc/in. 

aims Circuit Values: 

rid-No.1 -Circuit Resistance 1  5 max. megohms 
Resistance in Any Delecting-
Electrode Circuit  e 1  0 max. megohm 

volts 

volts 

In general, the recommended minimum ultorvoltage should not be less than 
1000 volts. Signal output and resolution decrease withdecreasing ultor 
voltage. Secundnfy emission cnaracteristics of the dielectric layer 
limit the maximum ultor voltage to 1500 volts. 

It is recommended that all deflecting—electrode—circuit resistances 
be approximately equal. 

Note 1: The backing—electrode, grid No.5, and ultor are usually oper— 
ated at the same dc putentlal. During the writing cycle, the backing— 
electrode may be pulsed to t60 volts with respect to grid No.5. 

Note 2: The undeflected focused spot will fall within a circle having 
a diameter equal to ION of the minimum storage—surface diameter 
and having its center coincident with the center of tse storage 
surface. 

Spot position is calculated as follows: With heater voltage of 
6.3 volts, ultor voltage of 1000 volts, grid—No.5 voltage of 1000 volts, 
collector voltage of 1050 volts, grid—No.3 voltage adjusted to give 
focus, grid—No.I voltage adjusted for 15 microamperes peak collector 
current, each deflecting electrode connected through a 1—megohm resistor 
to ultor, and the tube shielded from all extraneous fields, the voltages 

Note 3; See next page. 
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RADECHON 

required to displace the beam from its undeflected position to the 
edge of the stogage surface in the direction of each deflecting 
electrode are recorded as a for DJ 1, b for 6J2, c for 0J3. Dad d 
for D.I. 

Spot Position in  D of Storage-Surface Diameter 

= 1/2//e) 2 (g:s2 X 100 

lote 3: With voltages as specified in Note 2, and with a signal written 
into storage by applying a series of well-formed symmetrical square 
waves to grid No.1 such that a series of 25 equally spaced stored 
elements are written across a single line scan, the ratio of the 
maximum to minimum signal amplitude observed as the single line scan 
is moved across the storage surface will not exceed 1.35. 

OPERATING CONSIDERATIONS 

Shielding. The use of a magnetic shield of high-permeability 

material surrounding the tube is recommended. This shield 

prevents the effect of stray fields in causing unwanted 

deflection of the electron beam. 

o 
24 

e z 
zw 
wCI;c, 

CL L.' 
c2 1 20 

-qa= 
aitjúl 18 

°zek' 

I— uSZ 

Lig`c2c. 
3 a 

4 

12 

U 
0 2 4 b 8 10 

DIAMETER OF EXTERNAL 
CYLINDRICAL SHIELD-INCHES 

92CS -8959T 

2 

INDICATED CAPACITANCE 
VS. SHIELD DIAMETER 

SHIELD LENGTH 014" 
TUBE IS CENTERED WITHIN 
SHIELD 
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RADECHON 

9 

SMALL-BUTTON 
TWENTYNINAR 
8-PIN BASE 

JETEC 

13/8"t I/8" 

33/ "MAX. 

3 • *1/... 

EXTERNAL 
CONDUCTIVE 
COATING 

2 'MAX.V 

2 V3i: 46-

SMALL- SHELL 
DIHEPTAL 

14 -PIN BASE 
JETEC N2614-45 

SEE 
— NOTE 1 

4-

SEE 
NOTE I 

413/d 

34« 

1127/3; 

*34; 

6114; 

92CM-8891 

NOTE I: THE ANGLE BETWEEN PLANE THROUGH PIN 6 OF TWENTY-
NINAR BASE AND TUBE AXIS , AND PL AN E THROUGH PI N 2 OF 
DI HEPTAL BASE AND TUBE AXIS WILL NOT EXCEED 100 . THE 
INDICATED PINS ARE BOTH ON THE SAME SIDE OF THE TUBE. 

NOTE 2: DEFLECTING ELECTRODES DJ I& DJ 2ARE NEARERTHE TARGET. 
DE 

NO 

FLECTING ELECTRODES DJ , &DJ 4 ARE NEARER THE DIHEPTAL BASE. 

TE 3: ANGLE BETWEEN W I & DJ 2 DEFLECTION PATH AND DJ , & 
D.1 4 DEFLECTION PATH IS 900 ± 30 . 18-5e 

WU ENVISION 
woo mitremnoid of ietUICA. HARMON. 

CE-8891 
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MAXIMUM CATHODE CURRENT 

400 00 1200 1600 
ULT00 VOLTS 

92C 3-6949T 

AVERAGE TRANSFER 
CHARACTERISTICS 

4.6.3 
' GRID 

ELECTRODE 
- VOLTS 
COLLECTOR 

- VOLTS 
GRID 

,_ FOR 

-NOS 

-N. 

VOLTS 

+ 50 
3 

BEST 

VOLTS. 
VOLTS 

VOLTS 
VOLTS 

VOLTS 
OVERALL 

—ADJUSTED 

BACKING- 
. ULTOR 

. ULTOR 

FOCUS 

. 

- 

- 

- 

, 2 

..., 

e
e 

9 5  

130 

-70 -60-S0-40-30-20 -10 
GRID-N.I VOLTS 

92CS -69621 

8-56 
TUBE DIVISION 
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E.F=6.3 VOLTS 
GRID-N2.5 VOLTS= ULTOR VOLTS =I000 
COLLECTOR VOLTS=I050 
GRID-N23 VOLTS-ADJUST ED FOR BEST OVERALL FOCUS 
GRID-Ne I VOLTS - ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 
CURRENT SHOWN ON EACH CURVE 

BACKING-ELECTRODE: 
DURING WRIT/NG-PULSED APPROX. 50 VOLTS POSITIVE WITH 

RESPECT TO ULTOR 
DURING READING-AT GRID-N25 POTENTIAL 

100 150 200 250 300 350 
TELEVISION LINE NUMBER 

PER USEFUL STORAGE-SURFACE DIAMETER 

TUBE DIVISION 92CM- 894111 
WWI CORPORATION co AMERICA, HAMS.. NEW RIMY 



E.F=6.3 VOLTS 
GRID-N25 VOLTS=ULTOR VOLTS 
COLLECTOR VOLTS= ULTOR VOLTS .50 VOLTS 
GRID-N2 3 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
GRID-N2 I VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 
CURRENT OF 7.5 MICROAMPERES 

BACKING-ELECTRODE: 
DURING WRIT/NO-PULSED APPROX. 50 VOLTS POSITIVE WITH 

RESPECT TO ULTOR 
MIRING READ/MG-AT GRID-N25 POTENTIAL 
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6499 

TYPICAL TARGET CHARACTERISTICS 

Ef =6.3 VOLTS 
GRID-N25 VOLTS =ULTOR VOLTS =1000 
COLLECTOR VOLTS=1050 
GRID - N2 3 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
GRID-Nel VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 
CURRENT OF 15 MICROAMPERES 

STORAGE SURFACE IS AT EQUILIBRIUM POTENTIAL PRIOR TO 
APPLICATION OF PULSE 
je 
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APPROX I MATE 

DISCHARGE-FACTOR CHARACTERISTIC 
:'.f:;:ii: ::1.1..:.1:1:',...,41 I*., 

• E.F=6.3 VOLTS 
. GRID-N9-5 VOLTS=ULTOR VOLTS=t000 
.- COLLECTOR VOLTS=I050 
1_ GRID-N.93 VOLTS—ADJUSTED FOR BEST OVERALL FOCUS 
. GR.D-N2i VOLTS—ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 

CURRENT OF 15 MICROAMPERES 
I STORAGE SURFACE IS AT EQUILIBRIUM POTENTIAL PRIOR TO 
- APPLICATION OF PULSE 
SWEEP SPEED=0.012 INCH/MSEC 
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DISPLAY STORAGE TUBE 
DIRECT-VIEW TYPE 

4"-DI AMETER DI SPLAY 
NON-EQUILIBRIUM WRITING GRID-CONTROL READING (VIEWING) 

general: 

DATA 

Welting Section Vlevlow Section 

Heater, fDr Uni potential Cathode; 
Voltage I AC or DCI. . ..... 6.3 6.3 volts 
Current   0.6 0.6 amp 

Minimum Cathode Heating Time 
before other electrode volt-
ages are appl ied  - 30 sec 

Direct Interelectrode 
Capacitances (Approx. 1:0 - 

Grid No. I to al I other 
tube electrodes   6 18 lef 

Cathode to al I other 
tube electrodes   4.2 6.5 Peer 

Deflecting electrode (11 2 to 
deflecting electrode W 2. . . 1.8 - Ild 

Deflecting electrode W, to 
deflecting electrode DJ,. . . 1.8 Pe 

DJ 2 to all other tube elect rodes. 7.5 - Peff 

DJ 2 to al 1 other tube el ect rodes. 8 ief 
W 3 to al I other tube electrodes 6 - /40  
DJ, to al I other tube electrodes. 7. PO 

Focusing Method   Electrostatic None 
Deflection Method   Electrostatic None 
Deflecting-Electrode Arrangement  See Dimen-

sional Outline 
Phosphor  - High-Visual-Effi-

ciency Type, 
Al umi ni zed 

Fluorescence   Val low 
Phosphorescence  - Yel low 

Minimum Useful Screen Diameter  4," 
Maximum Overal I Length  15-1/2" 
Seated Length   14" ± 3/8" 
Maximum Tube Radius   3-5/32" 
Bulb-Flange Diameter  5-1/8" ± 1/16" 
Greatest Bià I b Diameter  5" ± 1/16" 

Bulb Terminals: 
Caps (Two)  Recessed Swal I Cavity (JETEC No. J 1-21) 
Flange  See Dimensional Outline 

Flexible cable  See Dimensional Outline 

Pinbient-Tenperature Range   -65° to +100 °C 

Mounting Position  Any 
Weight (Approx  ) 2 I bs 
Socket  Alden Part No.435S8A, or equivalent 
Base  9val I-Button Thirtyfivar 31-Pin (JETEC No.E3I-36) 

° Without oxterpol shield. 

10-56 TENTATIVE DATA 1 
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DISPLAY STORAGE TUBE 

BOTTOM VIEW/ 

Pin 1—No Connec— 
tion 

Pin 2—Same as Pin 1 
Pin 3—Deflecting 

Electrode DJ4 
of Writing Gun 

4—Deflecting 
Electrode DJ3 
of Writing Gun 

5—Same as Pin 1 
6—Grid No.3 of 

Writing Gun 
Pin 7—Same as Pin 1 
Pin 8—Heater of 

Writing Gun 
Pin 9—Heater of 

Writing Gun 
Pin 10—Grid No.1 of 

Writing Gun 
Pin 11—Same as Pin 1 
Pin 12—Same as Pin 1 
Pin 13—Deflecting 

Electrode DJ 1 
of Writing Gun 

Pin 14—Deflecting 
Electrode DJ2 
of Writing Gun 

Pin 15—Grid No.2 of 
Writing Gun 

Pin 16—Internal 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—Same as Pin 1 
Pin 20—Same as Pin 16 
Pin 21—Same as Pin 1 

Pin 

Pin 
Pin 

Maximum Ratings, Absolute 

smcm. 
INDEX 
PIN 

Pin 22—Heater of 
Viewing Gun 

Pin 25—Same as Pin 1 
Pin 26—Same as Pin 1 
Pin 27—Cathode of 

Writing Gun 
Pin 28—Same as Pin 1 
Pin 29—Same as Pin 1 
Pin 32—Grid No.1 of 

Viewing Gun 
Pin 33—Cathode of 

Viewing Gun 
Pin 34—Same as Pin 1 
Pin 35—Heater of 

Viewing Gun 
Flexible Cable—Con— 

nection to 
'Screen 

Flange—Backing— 
Electrode 

Recessed Cavity Cap — 
Fearer Tube 
Face—Grid No.4 of 

Viewing Gun 
Nearer Electron 
Guns--Grid No.3 of 

Viewing Gun 

Values: 

Writing Section Viewing Section'. 

SCREEN VOLTAGE  
PEAK BAEKING—ELECTFOOE 
VOLTAGE  

II0E0 max. volts 

20 nmx volts 

)( Pins 23 and 31 are not -shown because they are trimmed to the sane 
dimension as the short index pis and are not to be used. 

un : See next page. 
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DISPLAY STORAGE TUBE 

GR1D-No.4 VOLTAGE 

GRID-No.3 VOLTAGE . 
GRID-No.2 VOLTAGE   
CATHODE VOLTAGE   

GRID-No.I VOLTAGE: 

Negative bias value . . 
RDsitive bias value . . 

Positive peak value . . 
PEAK VOLTAGE BETWEEN 

GRID No.4 AND ANY 

CEFLECTING ELECTRCCE. . 
PEN( HEATER-CATHODE 

VOLTAGE: 
Heater negative with 

respect to cathode. . 
Heater positive with 

respect to cathode. . 

Writing Section Viewing Section.' 

Equivalent Values 

. . . 2900 max. * 150 max. ** 

. . . 1000 max. * 

. . . 2750 max. * 
-2900 max. ** 

2C0 max.* 
0 max.. 

2 MRX.. 

500 max. 

30,0 

300 vex. 

150 Max. 

100 vex. 
0 MRX. 

0 max. 

volts 

volts 

volts 

volts 

volts 
volts 

volts 

volts 

125 max.* 125 MX, volts 

125 max.* 125 max, volts 

VIEWING SECTION** 

Operating Values and Typical Performance Characteristics: 

Screen Voltage   

CC Backing-Electrode 

Voltage   
Grid-No.4 Voltage   

Grid-No.3 Voltage.  

Grid-No.2 Voltaget. . 

Grid-No.1 Voltage.  

Maximum Screen Current. 
Noxious Peak Backing-

Electrode Current . . 
Noxious Grid-No.4 Currents. 

Maximum Grid-No.3 Currevt4 , 
Maximum Cathola Currents.   

Writing SpeedTT   
NumberofHalf -Ton&e Steps°   

Viewing Duration 

Maximum Erasing-Uniformity 
Factor   

Resolution°   

Brightness'";  

5000 10000 IOCCO volts 

5 5 5 volts 

150 210 150 volts 

25 to 125 50 to 150 25 to 125 volts 
50 to 75 70 to 105 50 to 75 volts 

0 to -50 0 to -75 0 to -50 volts 

350 600 350 gimp 

1.5 2 1.5 MR 
2 3 2 ma 

1.5 2 1.5 me 

3 4 3 ma 
3COM) 300000 300000 in./sec 

5 5 5 
40 23 40 see 

0.5 0.5 0.5 
50 50 50 lines/In. 

275 2750 15C0 fl 

** voltages ere shown with respect to cathode of viewing Gun. 

fAdjusted for brightest, most uniform pattern. 
I Grid No.2 of the Viewing Gun Is connected internally to grid 110.4 of 
, the Writing Gun. 
6 For conditions with combined adjustment of grid-No.1 voltage, grid-

No.2 voltage, and grld -so., voltage to give brightest, most uniform 
pattern. 

•,tt. Cl.a, 133,4 ,": See next page. -w-indicates a change. 
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DISPLAY STORAGE TUBE 

WRITING SECTION* 

Range Values for Equipment Design:* 

With any grid-No.2 voltage (Ec2) between 5ao and 075o volts 

Grid-No.4 Voltage (Ec )   

Grid-No.3 Voltage for FOCUS   

Aktximum Grid-No.1 Voltage 
for Cutoff of Undeflected 

Focused Spot  
Maximum Grid-No.3 Current   

Maximum Cathode Current   
Deflection Factors: 

DJ, and DJ,   

DJ3 and DJ4   
Focused Beam Position   

Examples of Use of Design Ranges:* 

With grid-No.2 voltage of 1500 2500 volts 

Grid-No.4 Voltage (Ec4) . . . . 1425 to 1575 2375 to 2525 volts 

Grid-No.3 Voltage for Focus . . 210 to 420 350 to 700 volts 

AMximum Grid-No.1 Voltage 

for Cutoff of Undeflected 

Focused Spot  -69 -115 volts 

Deflection Factors 

95% to 105% of gc2 
14% to 28% of Ec, 

-4,6% of Eo, 
-15 to +10 

See Curve 

volts 
volts 

volts 
pomp 

26 to 38 v dc/IndkvofEo. 
28 to 38 v dc/IndkvolEo, 

ea 

when Ec4 = Ec2: 

W 1 and W 2   

W 3 and Rh, 

42 to 57 70 to 95 v dc/In. 
42 to 57 70 to 95 v dc/in. 

Equivalent Values for Examples of Writing-Gun Voltages 
Referred to Cathode of Viewing Gun: 

Cathode Voltage   
Grid-No.2 Voltage   

Grid-No.3 Voltage for Focus   
Grid-140.4 Voltage   

-1450 to -1395 -2450 to -2395 volts 

-25 to +180 -75 to +230 volts 

-1240 to -975 -2100 to -1695 volts 
yj to 105 50 to 105 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No.1 -Circuit Resistance (Either gun)   1.0 mix. megohm 
Resistance in Any Deflecting-Electrode Circuit. . .   0.1 nmx. megohm 

Backing-Electrode-Circuit Resistance  0.005 max. megohrn 
Series Current-Limiting Resistance in Screen Circuit  1.0 min. megohm 

•▪ .„ Voltages are shown with respect to cathode of Writing Gun. 
TT measured under conditions of writing from just zero brightness (view-

ing-beam cutoff) to maximum brightness with grid No.1 of Writing Gun 
at -10 volts with respect to cathode of writing Gun, and grids No.2 
and No.11 of Writing Gun at +2500 volts with respect to cathode of Writ-
ing Gun. 

O Observed with an RCA-2F21 Nonoscope display. 

a.00.e.14.11,111.,.: see next page. 
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DISPLAY STORAGE TUBE 

o 

o 

• Expressed in terms of the time required for the brightness of the un— 
written background to rise from just zero brightness (viewing—beam 
cutoff) to 10% of the maximum brightness. 

• Defined as (t 2 — ti)/t 2, where 

ti • time measured from start of erasing to instant at which any 
screen area is reduced to zero brightness. 

t2 x time measured from start of erasing to instant at which en— 
ire screen area is reduced to zero brightness. 

4 Measured by shrinking—raster method at a display brightness of 50% of 
saturated brightness and with grids No.2 and No.s of Writing Gun at 
+2500 volts with respect to cathode of writing Gun. 

àà Measured with entire storage grid written to produce maximum bright— 
ness and with screen at indicated voltage. 

e 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. 

4* The center of the undeflected focused beam will fall within a circle 
having a 10—mm radius concentric with the center of the face under the 
following conditions: grids No.2 and No.4 of writing Gun at r2500 
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 voltage 
whichwill permit storage of a charge just sufficient to give a barely 
perceptible spot on screen. viewing Section operating under normal 
conditions, and tube shielded against extraneous fields. 

e it is recommended that the deflecting—electrode—circuit resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Magnetic shielding must be provided to prevent external 

fields from interfering with the required accurate con-

trol of the low-velocity viewing beam. A cylindrical 

shield of properly annealed high-permeability material a-

bout 1/16-Inch thick Is usually satisfactory. The screen 

cable should be placed outside the shield. 

The metal flange at the face end of the tube requires the 

use of a spring-contact ring bearing against the edge of 

the flange. 

To 1,#-event Possible damage to the tube, allow the viewing-

gun beam current to reach normal operating value before 

turning on the writing-gun beam current, and keep the view-

ing beam on until the writing beam Is turned off. 

...Indicates a change. 
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6866 
DISPLAY STORAGE TUBE 

stig," 

1 55/J 

.020 
3.005' 

644' 

V; 

IS /2" 
MAX. 5/jR.MAX. INSyLATED CABLE 

14 MIN. LENGTH 

D.11 - DJ2 

rDEFLECTION PATH 

ENCAPSULATED 
JUNCTION 

MAX. 

5/JMAX. 

1/2 .MAX. , 
f 46 MAX.+ 

250"MIN. t3/1j 

I M1N.FOR 
TUBE SUPPORT 

e 
2 1/4 .. 

23/16' 

RECESSED SMALL 
CAVITY CAPS 
JETEC N2J1-2I 

4" 
FOR TUBE 
SUPPORT 

3"t 46" 

SMALL-BUTTON 
THIRTYFIVAR 
3I-PIN BASE 

JETEC N2E3I-36 

CENTER LINE OF BULB WI LL NOT DEVIATE MORE THAN 30 IN ANY 

DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF FACEPLATE. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ'. 
AND DJ 2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT 

THE TUBE AXIS): PIN 27, ± 100; EACH CAVITY CAP (ON SAME 

S I DE AS P I N 27 ± 170; ENCAPSULATED JUNCT I ON, + I 0°. ANGLE 

BETWEEN D.11 - DJ 2 DEFLECTION PATH AND DJ3 - DJ4 DEFLECTION 

PATH IS 90° ± 30. 
; 
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AVERAGE CHARACTERISTIC 
 %tsi"•MetrI  - VIEWING SECTION 

Ef 6.3 VOLTS 
BACKING-ELECTRODE VOLTS * =5 
GRID-N52 4 VOLTS * =210 
GRID-NE 2 VOLTS* =85 
GRID-NE 3 VOLTS1.ADJUSTED FOR BRIGHTE 
GRID-NE 1 VOLTS" MOST UNIFORM DISPLAY. 

*REFERRED TO CATHODE OF VIEWING GUN. 

2500 

2000 

I 500 

500 

-4884M-44)80----

WRITING SECTION 

NORMAL OPERATION 

1111  

III  

6 8 
SCREEN KILOVOLTS 

•  rl 

II  

Ii  

Mal 

10 

wEe, ELECTRON TUBE DIVISION 
IBWTo CORPO.TION OF À.eicx , TAEETSON H. MIA 

•-••••«-r' 

92CM - 9043R1 
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6866 

TYPICAL ERASURE CHARACTERISTICS 

VIEWING SECTION  

Ef =6.3 VOLTS SCREEN KILOVOLTS * .I0 
GRID-NE 4 VOLTS *..210 GRID-NE 2 VOLTS * .85 

I * 
GRID-NE 3 VOLTS*I MOST UNIFORM DISPLAY FOR BRIGHTEST, 
GRID-NB VOLTS 

* REFERRED TO CATHODE OF VIEWING GUN 

CURVE 

BACKING-ELECTRODE VOLTS 

DC POSITIVE RECTANGULAR 
PULSE AMPLITUDE (APPROX.) 

A 

B 
C 

10 

5 
2 

10 

8 
7 

ERASURE IS PRODUCED BY POSITIVE RECTANGULAR PULSE APPLIED 
TO BACKING-ELECTRODE INDICATED DURATION IS SUM OF DUR-

ATIONS OF NUMBER OF PULSES OR ELAPSED T ME AFTER START 
OF PULSE. 

O 10 20 30 
TOTAL ERASING-PULSE DURATION AFTER CESSATION 

OF WRITING— MILLISECONDS 

TUBE DIVISION 
cououtgoN at miw 1.113ft 
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CURRENT CHARACTERISTIC 
FOR WRITING GUN 

WRITING SECTION 

E6.3 VOLTS VtV 
GRID-N2 4 VOLTS:. GRID-NO. 2 VOLTS ze• 
GRID-NQ 3 VOLTS".ADJUSTED FOR FOCUS IAA«, *erica tect. 
GRID-N2 I VOLTS* . 0 -Ave, W.,.> • 

- *REFERRED TO CATHODE OF WRITING GUN 
AD 

VIEWING SECTION 

a:• Manna  

IIMBRZBM  

• Illeemter„.. , . 

NORMAL OPERATION 

I.  

1000 1500 2000 
GRID N22 VOLTS 

TUBE DIVISION 
INDIO CORPORATION OF M'ERICI, IMUISOK Hew met 

2500 
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DRIVE CHARACTEMSTIC 
FOR WRITING GUN 

WRITING SECTION 

c-> 

Ef.6.3 VOLTS ,11 rei ) 
GRID-NE 4 VOLTS * =2500  e Ce--- ;-1.- .*.,?; 

.. GRID-N2 3 VOLTS ADJUSTED FillernalitlAdtAgg'.44Aft 
GRID-N2 2 VOLTS * .2500 
GRID-NR I* BIASED TO SPOT CUTOFF - '• . _.../-

,""...„,-CKINe4D ,C•T ".:..›..1.10, 
*REFERRED TO CATHODE OF WRITING 

VIEWING SECTION 

NORMAL OPERATION 
- 

»Cr - 

10 0 

130 

40 

20 

II  

MR 
UM 

I i  
0 20 40 60 

PEAK GRID-NB I DRIVE FROM SPOT CUTOFF —VOLTS 

TUBE DIVISION 
1.1110 CœOtoaK1.4 of Amu.. /1ALlaellidliele 

Wall 

eaces-sest 



7183A 
Display-Storage Tube 

5-Inch Diameter High Display Uniformity 
Improved Collimation System Design 

Typical Luminance of 1300 Footlamberts 
For use in radar and other information-handling systems re-
quiring bright non-flickering displays of stored information, 

_ including half-tones, for relatively long periods. 

The 7183A is Directly Interchangeable with Type 7183. 

GENERAL 
Writing Viewing 
Section Section 

Beater, for Unipotential 
Cathode: 

Voltage (AC or DC)  6.3 ± 10% 6.3±.10% V 
Current at 6.3 volts  0.6 0.6 A 

Cathode Heating Time 
(Minimum)before other electrode 
voltages are applied   60 

Direct Interelectrode 
Capacitances: 
Grid No.1 to all other 
electrodes  7 pF 

Cathode to all other 
electrodes  5 pF; 

Backplate to all other 

electrodes   100 pF 
Focusing Method   Electro-

static 

, ?eflection Method  Magnetic 
Phosphor  P20, 

Aluminized 
Minimum Useful Viewing Diameter   4" 
Maximum Overall Length   11.62" 
Maximum Seated Length     11.25" 
laximum Diameter (Excluding Screen 
Connector Assembly)  5.06" 

Bases: 

Writing Gun  Small-Button Neoditetrar 8-Pin 

(JEDEC No.E8-49) 
Viewing Gun   Small-Button Miniature 7-Pin 

(JEDEC No.E7-1) 
Aulb Terminals (Five)   Recessed Small Cavity 

(JEDEC No.J1-21) 

Inrea Electronic Components 
DATA 1 

5-68 



7183A 

Screen Connector Assembly  Aircraft-Marine 
Products, In. ,° Type LGH, 

Part No.832692 D, or equivalent/ 
Operating Position   Any , 
Weight (Approx.)   1-3/4 lb 

ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

All voltages are shown with respect to the cathode 
of the viewing gun unless otherwise specified 

Minimum Maximum 0 

Screen Voltage: 
Peak   0 10,000 V 
DC   0 9,000 V 

Backplate Voltage: 
Peak   0 30 V 

DC   -30 10 3in 
Collector (Viewing-Grid-
No.5) Voltage   180 300 V 

Collimator (Viewing-Grid-
No.4) Voltage   50 150 V 

Viewing-Grid-No.3 Voltage, 
Writing-Grid-No.4 and , 
Writing-Grid-No.2 Voltage ° . 10 150 V 

Viewing-Grid-No.2 Voltage . . 100 150 V 
Viewing-Grid-No.1 Voltage .. 0 -100 V 
Viewing-Gun Heater-to-
Cathode Voltage  -125 125 V 

Writing-Grid-No.3 Voltage° . .   0 1200 V 
Writing-Grid-No.1 Voltage° . . • -200 (f) V 
Writing-Gun Cathode Voltage. • -2750 145 V 
Writing-Gun Heater-to-
Cathode Voltage  -125 125 (- ), l 

Series Current-Limiting 
Resistor (Unbypassed) in 
Screen Circuit   1 — MQ 

Series Current-Limiting 
Resistor (Unbypassed) in 

Collector (Viewing-Grid- Mççj 
No.5) Circuit   0.005 — 
RECOMMENDED OPERATING VALUES 

All voltages are shown with respect to the cathode 
of the viewing gun unless otherwise specified 

Screen Voltage  8500 V 
Backplate Voltages   0 

0 Collector Voltage   250 
Collimator Voltage'   40 to 115 V 

Electronic DATA 1 
Components 



7183A 
Viewing-Grid-No.3 Voltaged'h  10 to 40 
Viewing-Grid-No.2 Voltage   100 
Viewing-Grid-No.1 Voltageh   -40 to 0 
Writing-Grid-No.3 Voltage i   -1925 to -1675 
Writing-Grid-No.1 Voltage   (f,k) 
Writing-Gun Cathode Voltage   -2500 
Circuit Values: 
Grid-No.1 circuit resistance 
(Either gun)  1 max. 

Bookplate-circuit resistance  0.005 max. 
Series current-limiting 
resistor (Unbypassed) in 
screen circuit   1 

Series current-limiting 
resistor (Unbypassed) in 
collector (Viewing-grid-No.5) 
circuit   0.01 

PERFORMANCE DATA AND CHARACTERISTICS 

Min. 

Useful Viewing Diameter   4.0 
Luminance (Brightness) m   
Viewing Duration"   10 
Erase Timer   

Erasing Uniformity Facto  
For 4'-diameter ara q   - — 0.35 

Resolution'  50 — — lineal 
in 

TYP. Max. 

1300 — 

35 200 

MQ 

ttli2 

ia 

ma 

Undeflected Spot Position   (a) 

Screen Currentm   300 750 MA 
Viewing-Gun Grid-No.5 
Current'   - 1.0 2.4 mA 

'Maximum Viewing-Gun 
Cathode Current"   2.5 4 mA 

Maximum Writing-Gun 
Cathode Current v   — 2.5 5.0 mA 

Aircraft-Marine Products, Inc., Cagitron Division, 155 Park 
, St., Elizabethtown, Pa. 

13  This part mates with Aircraft-Marine Products, Inc.. Part 

No.AMP833589, ceramic terminal, or equivalent. 
d Grids No.4 and No.2 of Writing Gun and grid No.3 of Viewing 
Gun are connected within the tube. 

) Voltages are shown with respect to cathode of Writing Gun. 

-4 The writing-gun grid No.1 should never be more positive 
than necessary to write the display to saturated brightness 

mum Electronic Components 
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7183A 

for a given scanning and drive condition. In no case should 
the writing-gun grid-No.1 voltage have a value greater than,.---. 
zero with respect to the writing-gun cathode. t. ) 

g Dynamic erasure and bright-ring elimination circuitry are 
recommended. Dynamic erasure is accomplished by a series 
of rectangular pulses. The backplate should be maintained 
at zero volts between erase pulses. Bright-ring elimination 
is accomplished by connecting an 0.1 200 VDC capa-( \ 
citor between the backplate electrode and the collimatork,„ 
electrode. 

h Adjusted for brightest, most uniform, full-size pattern. 

i Adjusted for the smallest, most circular spot. 

The maximum bias-voltage value for writing-beam cutoff is,--, 
-130 volts with respect to writing-gun cathode. ( ) 

in Luminance (Brightness) and screen current are measured 

after the entire display is written to saturated brightness, 
the writing gun has been turned off, and with no erasing 

pulse applied. 

n The time required for any 1.5-inch diameter area of the useful 
4-inch diameter viewing area to spontaneously rise (with no 

writing or erasing) from zero brightness (viewing-beam cut-
off) to 10% of saturated brightness. 

P With the display at saturated brightness, a series of rec-

tangular pulses 5 milliseconds in width and at a repetition 
frequency of 2 pps is applied to the backplate. The number 

of pulses required to just erase completely the center of 
the display is noted. This number is multiplied by 5 milli-
seconds to obtain the erase time. The amplitude of the erase 
pulses is adjusted to obtain the minimum erase time. 

q Determined as follows: With no erasing pulse, overseen the 
storage surface with writing beam to obtain maximum pattern 
brightness. Then cut off writing beam and adjust erasing 
pulse to obtain complete erasure in approximately 10 sec-
onds. Measure time Up from start of erasing to the instant_ , 
at which any area within the 4" diameter is reduced to back 1 
ground-brightness level, and time (t2) from start of erasing 
to the instant at which the entire area within the 4" diameter 
area is reduced to background-brightness level. The erasing-
uniformity factor is defined as (t241) /t2. 

Measured by shrinking-raster method at a display brightnesp- - 

of 50% of saturated brightness and with grids No.2 and No.0 
of Writing Gun at about -12500 volts with respect to cathode 

of Writing Gun. 

[ECM Electronic Components 
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8 The undeflected spot position must fall within a circle 
having a 5/16-inch radius (maximum), 1-3/4-inches from the 
geometric center of the tube face, on the radius passing 
through the center of the neck of the writing gun. 

t With writing gun turned off, with no erasing pulse applied, 
and display erased to cutoff. 

" Measured with viewing-gun grid No.1 at zero volts and with 
all other electrodes at voltages shown under Recommended 
Operating Values. 

v Measured with writing-gun grid No.1 at zero volts while 
writing an overscanned TV-type raster. 

ENVIRONMENTAL TESTS 

The 7183A is designed to withstand the following 
environmental tests: 

Vibration parallel to each of the three orthogonal 
axes shown in Fig.1, and as specified in the sched-
ule below: 

Axis 
of 

Vibration 

Double 
Amplitude 
inches 

Frequency 
in Hz 

Cycle 
Duration 
minutes 

X 

Y 

Z 

0.08 

0.08 

0.08 

30 

30 

30 

30 

30 

30 

High and Low Temperature Storage for at least 24 
hours at a temperature of +100° C and for at least 
24 hours at a temperature of -65° C. 

Temperature and Low Pressure (Altitude) in three 
concurrent phases as specified below: 

Phase I. Storage for one hour at a temperature of 
-40° C followed by tube operation for five minutes 
under the conditions shown under Recommended Op-
erating Values. 

LE,M Electronic Components 
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Phase 2. Temperature is increased from -40° C at a 
rate of 2°C per minute until a temperature of +86° C(---) 
is reached. Following one hour storage at +86° C, 

the tube is operated for five minutes under the con-
ditions shown under Recommended Operating Values. 

Phase 3. Barometric pressure is next reduced until 
a pressure equivalent to an altitude of 20,000 feet ' 
is attained. The tube is then operated for five min-
utes under the conditions shown under Recommended 
Operating Values. Upon completion of the third 

phase of this test, pressure is increased and 
perature decreased, at a rate of 2° C per minute,( ,) 
until ambient pressure-temperature conditions are 

reached. 

(i) 

Electronic 
Components 
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PRECAUTIONS 

The following operating precautions must be fol-
lowed to protect the 7183A from inadvertent damage — 

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 

3. Be sure to include the collector resistor. 

4. Do not apply excessive writing-beam currentden-
sity. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 

9. Stay within recommended viewing-grid voltage 
ranges. 

SCHEMATIC DIAGRAM 

Showing Orthogonal Axes of 7183A 
Used during Environmental Tests 

r+ 
EXHAUST 

TIP 

WRITING-GUN 
NECK Y-

VIEWING -GUN 
NECK 

Fig.1 

91E-S-VS• 
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7183A 

TERMINAL DIAGRAM (Bottom View) 

SCREEN 

1 

(2, 

H 

HjC Gay 

G4w Gew 

V e) 
Giw G3w  

SOLID-LINE CIRCLES DEPICT 
MINIATURE 7-PIN BASE 

BROKEN-LINE CIRCLES DEPICT 
NEODITETRAR 8-PIN BASE 

BACKPLATE 

VIEWING SECTION 

Smal I-Button Miniature 7-Pin Base 

Pin 1: Grid No.2 

Pin 2: Grid No.1 

Pin 3: Heater 

Pin 4: Heater 

Pin 5: Internal Connection— 
Do Not Use 

Pin 6: Internal Connection— 

Do Not Use 
Pin 7: Cathode 

Flexible Lead (Large): 
Screen 

Flexible Lead (Small): 
Bookplate 

Recessed Cavity Caps: 
Collector (Grid No.5) — 
Located 1.25" from tube 
face; 15° from center 
line through writing and 
viewing gun necks away 
from screen connector. 

Collimator (Grid No.4) — 
located 3" from tube 
face; 15° from center 
line through writing and 
viewing gun necks away 
from screen connector. 

Located near viewing gun— 
Grid No.3 and Grids No.4 
& No.2 of writing gun. 

WRITING SECTION 
Small-Button Neoditetror 8-Pin Base 

Pin 1: Grid No.1 Pin 6: Internal Connection— 
Pin 2: Heater Do Not Use 

Pin 3: Heater Pin 7: Internal Connection— 
Pin 4: Internal Connection— Do Not Use 

Do Not Use Pin 8: Grid No.3 
Pin 5: Cathode 

Note : Grids No.4 & No.2 are connected 
internally to Grid No.3 of viewing gun 

Electronic DATA 4 
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CAVITY CAPS JEDEC NO. J1-21 
DO NOT USE 
NOTE 4 

.4— 5.00 2.06 DIA. 

4.00 MIN. 
[41— USEFUL SCREEN 

DI A. 
.010 1.25 
.082 — 2.19 

11.92 
MAX. 

IL 00 
2.25 

L 

4.56 

0.81 
2.06 

REFERENCE 

................N.N 4 BACKPLATE SMALL fel 
DIR. FLEXIBLE LEAD vf, 
10.5 t .5 LONG 

1 CAVITY CAP 
JEDEC Na. 41-21 
VIEWING-GUN GRID No. 3 
WRITING-GUN GRIDS ̀-.....„....., 
Nos. 4 t 2 

2.5R 

-.79 MAX. 
.082 

LINE 

.25 

VIEWING-GUN 
NOTE t BASE 

NOTE I 
1 JEDEC No. E7-1 

.50 MAX 

COLLECTOR 
TERMINAL 
CAVITY CAP 
JEDEC No. JI -81 

3.00 
2.19 

COLLIMATOR 
TERMINAL 
CAVITY CAP 
JEDEC No. JI -21 

ENCAPSULATED 
SCREEN CONNECTOR 
10.5 ± .5 LONG 
NOTE 3 

7.25 
MAX. 

.90 

EXHAUST TIP COVER 
 .82 

MAX. 

MIN.* 

1.00 MAX.* 

.41— .92 MAX. 
WRITING-GUN 

JEDECBASE No.E1I-49 

DIMENSIONS IN INCHES 

*At reference line 

D
I
M
E
N
S
I
O
N
A
L
 O
U
T
L
I
N
E
 (Front View) 

N 

(A) 



7183A 

DIMENSIONAL OUTLINE (Top View) 

METE 5* 

CAVITY CAP 
JEDEC No. JI -21 
DO NOT USE 

NOTE 4 

CAVITY CAP 
JEDEC No. J1-21 
DO NOT USE 

\ NOTE 4 

DIMENSIONS 
IN INCHES 

NOTES FOR DIMENSIONAL OUTLINE 

Note 1: Within this distance, neck diameter is .920" max. 

Note 2: Within this distance, neck diameter is .950" max. 

Note 3: Aircraft-Marine Products, Inc., type LGH Part No. 
832692, or equivalent. This part mates with Aircraft-Marine 
Products, Inc., Part No.AMP833589, ceramic terminal, or 
equivalent. 

Note 4: Do not use these cavity caps for connection. The caps 

are connected internally and maybe at a potential which could 
constitute a shock hazard. It is recommended that these caps 
be covered with electrical insulation. 

o 

o 

0 

r 
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7268B 

Display-Storage Tube 
FACTORY-COLLIMATED "RUGGED1ZED" TYPE 5-INCH DIAMETER 
TWO WRITING GUNS 4-INCH-DIAMETER DISPLAY 
ONE VIEWING GUN INTEGRAL MAGNETIC SHIELD 

For Use in Military and Connercial Information Handling 
Displays Where Rough Tube Usage MayBe Encountered. The 7268B 
is Unilaterally Interchangeable with Types 7268 and 7268A. 

ELECTRICAL 

Heater, for Unipotential Cathode (All guns) 
Voltage (AC or DC) 6  3 ± 10% V 
Current at 6.3 V 0  6 A 

Cathode Heating Time (Minimum)  30 
Before other electrode voltages are applied 

Writing Section—Bach Can 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Deflecting-Electrode Arrangement. . . See Dimensional Outline 
Direct Interelectrode Capacitances 

Grid No.1 to all other electrodes   15 max pF 
Cathode to all other electrodes   8 max pF 
Deflecting electrode DJ1 to deflecting 
electrode DJ2  3 max pF 
Deflecting electrode 113 to deflecting 
electrode 1114  2 max pF 
On to all other electrodes   10 max pF 
DJ2 to all other electrodes   10 max pF 
DJ3 to all other electrodes   10 max pF 
1114 to all other electrodes   10 max pF 

Viewing Section 

Direct Interelectrode Capacitance 
Bacirolate to all other electrodes   110 max pf 

OPTICAL 

Phosphor  P20, Aluminized 

MECHANICAL 

Operating Position  Any 
Minimum Useful Viewing Diameter   4 in 
Maximum Overall Length  16 in 
Maximum Diameter  5.28 in 

Evcludind screen lead 
Screen-Connector Assembly   See Dimensional Outline 
Weight  5-1/4 lb 
Bulb Terminals 

Caps (Three) Recessed Small Ball (JEDEC No.JI-22) 
Base JEDEC No.B25-216 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TERMINAL DIAGRAM (Bottom View) 

SCREEN DJ2w2 cowmen> erenmm 
CONNECTO posrme TERMINAL 

DJIVI2 DJIwi 

NC 

Pin 1— Defl ect ing Electrode 
DJ2 of Writ ing Gun No.2 

Pin 2 — Defl ect ing Electrode 
DJ1 of Writ ing Gun No.2 

Pin 3— Deflect ing Electrode 
DJ3 of Writ ing Gun No.2 

4 — Deflect ing Electrode 
DJ4 of Writ ing Gun No.2 

5 — Integral Magnet ic Shield 
6 — Coll i mat ion System 

Negat ive Terminal 
Pin 7 — Col 1 imat ion System 

Reference Terminal 
Pin 8 — Heater of Viewing Gun 
Pin 9 —Heater of Viewing Gun 
Pin 10 —NC—No Internal 

Connect ion 
Pin 11 — Deflecting Electrode 

DJ4 ofWrit ing Gun No.1 
Pin 12 — Defl ect ing Electrode 

DJ3 of Writ ing Gun No.1 
Pin 13 — Deflecting Electrode 

DJ 2 of Writing Gun No.1 
Pin 14—Deflecting Electrode 

DJ1 of Writ ing Gun No.1 
Pin 15 — NC—No Internal 

Connection 
Pin 16 — Heater of Writing Gun 

No.2 

Pin 

Pin 
Pin 

BLACKPLATE 

DJ4w2 

MAGNETIC 
SHIELD 

COLLIMATION SYSTEM 
NEGATIVE TERMINAL 

OLUMATION SYSTEM 
REFERENCE TERMINAI. 

921-S -1218 

Pin 17—Grid No.1 of Writing 
Gun No.2 

Pin 18 —Heater of Writi ng Gun 
No.2 

Pin 19—Grid No.3 of Writing 
Gun No.2 

Pin 20 — Cathode of Writ ing Gun 
No.2 

Pin 21 — Heater of Writing Gun 
No.1 

Pin 22—Grid No.1 of Writing 
Gun No. I 

Pin 23 — Heater of Writing Gun 
No.1 

Pin 24—Grid No.3 of Writing 
Gun No.1 

Pin 25 —Cathode of Writ ing Gun 
No.1 

Flexible Lead—Screen 
(Encapsulated) 

Recessed Small Bal 1 Caps— 
Over Pin No.3 
NC--No Internal Connection 

Over Pin No.13 
Coll mat ion System Positive 

Terminal 
Over Pin No.14 
Backpl ate 

o 

) 

o 

DATA I RADIO CORPORATION OF AMERICA 
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MAXIMUM AND MINIMUM RATINGS, ABSOLUTE MAXIMUM VALUES 

All voltages are shown with respect to the reference 
terainal of the collimation system unless otherwise 
specified. The reference terminalmustbe grounded. 

Min Max 

Screen Voltage 
Peak  - 11500 V 
DC  0 11000 V 

DC Backplate Voltage  0 35 V 
' Collimation System° 

Positive-terminal voltage   0 300 V 
Negative-terminal voltage   -100 -50 V 

Viewing-Gun Heater  -125 125 V 
Magnetic Shield Voltage   -200 200 V 
Deflecting-Electrode Voltage  -800 600 V 

Face gun 
Writing-Grid-No.3 Voltage   0 2000 V 

Each gunb 
Writing-Grid-No.I Voltage   -200 (o) V 

Each gunb 
Writing-Gun Cathode Voltage   -2800 0 Y 

Each gun 
Writing-Gun Heater-to-Cathode Voltage -126 125 V 

Each gun 
Series Current-Limiting Resistor 

Unbypassed, in screen circuit   1 IC 
Unbypassed, in collimation system 
positive terminal circuit 0  006 111 

RECOMMENDED OPERATING VALUES 

All voltages are shown with respect to the reference termi-
nal of the collimation system unless otherwise specified. 

Screen Voltage  10000 V 
Backplate Voltaged  2 y 
Collimation System'   

Positive-terminal voltage   286 4 
Negative-terminal voltage   -55 y 
Reference terminal  grounded 

Writing-Grid-No.3 Voltage  -2325 to -1975 V 
Each gun', 

Writing-Grid-No.I Voltage   (d.f) V 
Each gun 

Writing-Gun Cathode Voltage   -2400 V 
Magnetic Shield Voltage   o y 
Average Deflecting Plate Voltagev   100 y 
Circuit Values 

Grid-No.1 circuit resistance (Either gun)  I max mn 
Impedance in any deflecting 
electrode circuith   0.01 max lin 
Backolate-circuit resistance  0.005 max MD 
Series current-limiting resistor: 

Unbypassed, in screen circuit   . I WI 
Unbypassed, in collimation system 
r,uitive terminal ci ,cuit  0.005 MC. 
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CHARACTERISTICS 

Kin Typ Flax 

Useful Viewing Diameter   4 - in (; 
Brightness (Luminance)]   - 2500 fi _ 
Viewing Durationk   15 - 8 

Erase Timem   - 28 014 

Resolution ,   70 - lines/ln 
Undeflected Spot Position   - - (s) me 
Deflection Factors 

DJ1 il DJ2   82 100 V/in 
DJ3 d DJ4   82 100 V/in 

d The collimation system includes • pensive internal network which pro-
vides the proper voltages for all ' ' g gun electrodes; except screen, 
backplate and heater; as well as grids No.2 and 4 of the writing gnu. 
Voltage. are shown with respect to cathode of writing gun. 

C The writing-gun grid No.I should never be more positive than necea... y 
to write the display to saturated brightneas for • given scanning and 
drive condition. In no case should the writing-gun grid No.1 voltage 
here n value greater than zero with respect to the writing-guncathoda 

d The backplate should be maintained at 2 volts between eraaing pulsee 
when dynamic erasure is employed. 

o Adjusted for the smallest, most circular spot. 

f The bias-voltage value for writing-beam cutoff is between -60 and -100 
volts with respect to writing-gun cathode. 

O With reepect to the reference terminal of the collimation system for 
each pair of deflecting electrodes. 

h Recommended value for minimum distortion because of viewing-beam col-
lection by the deflecting plates. Where strict display accuracy and 
display uniformity are not required, the impedance velue for any de-
flecting-electrode circuit may be se high as 0.1 megohm maximum. For 
optimum performance, it is recommended that the deflecting-electrode-
circuit impedances be approximately equal. 

j Brightness (Luminance) is measured after the entire display is written 
to saturated brightness, the writing gun Ilea been turned off, and with 
no mmmm inc pulse applied. 

The time required for any 0.5-inch-diameter ares of the 4-inch-diameter 
viewing area to rise spontaneously (with no writing or .... ing) from xero 
brightness (viewing-beam visual cutoff) to 10% of saturated brightness. 

m With the display at saturated brightness, s series of rectangular pulses 
5 millineconde in width and at a repetition frequency of 2 p/s is applied 
to the backplate. The number of pulses required to just erase com-
pletely the center of the display is noted. Thie number is multiplied 
by 5 millisecond. to obtain the erane time. The amplitude of the craie 
pulses is adjueted to obtain the minimum erase time. 

▪ Measured by the "shrinking" raster method under conditions of continuous 
writing and erasing, with erase pulses of 60 microseconds width end a 
repetition frequency of 300 p/a. The amplitude of the erase pulses is 
adjusted to provide 3.5-second ereeure and grid No.I in adjusted to 
provide 1000 footlamberts brightness of the just "shrunken" raster. 

P The undeflected spot position must fall within a aquare hewing • 15 
millimeter side (maximum) centered on the tube face and parallel to 
trace produced by one set of deflecting pisten. 

••-• 
1, 

— 
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Performance Data 

Writing Ability and Writing Uniformity Characteristics 
are measured singly for both guns. A 3.5" x 3.5" raster is 
centered on the tube face. Vertical scanning is accomplished 
by an interrupted linear sawtooth waveform having a scan time 
of 625 microseconds and aprf of 500 p/s. Horizontal scanning 
is provided by a triangular waveform having a scan rate of 
3.5 inches per second. 

Writing Ability. The writing-gun grid No.1 of the gun 
under test is driven above cutoff during the vertical 
scan time by white noise, of approximately 5 megacycle 
bandwidth, having a zero-to-peak amplitude of approxi-
mately 35 volts. The display brightness under these 
conditions shall be at least 20% of saturated brightness. 

Writing Uniformity. This characteristic is determined 
under the same conditions as specified above except that 
the ms amplitude of the white noise is adjusted to pro-
duce brightness of 40% of saturated brightness at the 
dimmest area in the display. The measured brightness at 
the brightest area of the display shall be not more than 
60% of the saturated brightness. 

Environmental Tests 

The 7268B is designed to withstand the following operational 
and non-operational environmental tests. 

Operational Tests 

Sinusoidal Vibration: This test consists of tube vibra-
tion in each of three orthogonal axes. One of these axes 
is in the plane passing through the major axis of the 
tube and the center of the tube-base key. The tube is 
mounted so that its major axis is parallel to the plane 
of the earth. A total of 6 cycles of swept sinusoidal 
vibration, from 10 to 500 and back to 10 cycles per second, 
is performed. The duration of a sweep cycle is 15 minutes. 
The frequencies of any resonant points are noted. The 
sinusoidal vibration schedule is shown below. 

Double 
Amplitude 

inches 

Peak 
Acceleration 

es 

Sweep 
Frequency 

cis 

Sweep Cycle 
Duration 

minutes 

0.27 - 10 to 20 

- 4 20 to 46 

2 46 to 500 

- 2 500 to 46 15 

- 4 46 to 20 

0.27 - 20 to 10 

) 
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Vibration at Resonance. This test consists of tube vi-
bration at the resonant point or points determined in 
Sinusoidal Vibration for a period of 30 minutes. If more 
than one resonant point is noted for a given axis, the 
tube is vibrated for a total of 30 minutes at that reso-
nant point in each axis most likely to produce tube fail-
ure. If no resonant points are determined in Sinusoidal 
Vibration, the tube is vibrated for 60 minutes at a fre-
quency of 55 cycles per second. 

Low Pressure-Nigh Temperature. This test consists of 
tube storage for a period of not less than one hour at a 
temperature of +100°C. At the termination of this storage 
period, the tube is operated with the values shown under 
Reconkended Operating Values applied and at a pressure 
equivalent to analtitude of 32,000 feet. The temperature 
is then reduced to +53°C. The tube is stored at this 
temperature for 1 hour and then is operated with normal 
voltages applied at a pressure equivalent to an altitude 
of 60,000 feet. 

Low Temperature. This test consists of the tube being 
maintained at a temperature of -65°C for 48 hours. At 
the end of this period and while the tube is still at 
-65°C, the tube is operated with recommended voltages 
applied for 15 minutes. 

Non-Operational Tests 

Temperature Cycling. This test consists of tube storage 
fora period of not less than 2 hours at a temperature of 
-65°C followed within 5 minutes by storage for a period 
of 2 hours at • temperature of +100°C. A minimum of five 
consecutive cycles are performed. 

Nigh Pressure. This test tonsista of tube exposure to an 
absolute pressure of 45 pounds per square inch for a period 
of at least 60 seconds. This pressure shall be attained 
within 60 seconds. 

Torque. This test consists of the application of a torque 
of 40 inch-pounds between the integral magnetic shield 
and the tube base. 

Salt Spray. This test consists of tube exposure to a 
fine spray from a salt solution for a period of 48 hours. 
The ambient temperature is maintained at approximately 
35°C. 

OPERATING PROCEDURE 

The following steps should be followed when the 7268B is 
first placed in operation. Refer to the precautions shown 
under Operating Considerations in the publication 10E-277 
"RCA Display-Storage Tubes". Note that all electrode voltages 
are referred to the reference terminal of the collimation 
system unless otherwise specified. 

1. Viewing Gun-- Ground the collimation system reference termi-
nal and magnetic shield. Apply power to the heater of the 
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viewing gun and allow 60 seconds for the cathode to reach 
normal operating temperature. Next apply the following 
voltages, in the indicated order: +2 volts to the back-
plate, -55 volts to the collimation system negative termi-
nal, and +265 volts to the collimation system positive 
terminal (be sure a minimum resistance of 5000 ohms is in 
this circuit). Then increase screen voltage slowly from 
0 to 10,000 volts (be sure a minimum resistance of 1 megohm 
is in the screen circuit). Next apply dynamic erasing 
pulses to the backplate. 

The storage property of the tube can be observed by setting 
the amplitude of the dynamic erasing pulses at +8 volts 
for several seconds and by then reducing it to zero volts. 
As the erasing pulse amplitude is reduced the screen 
should go dark. The 7268B is now storing an overall "black 
picture" and stays in this condition until the screen 
begins to brighten as a result of the storage grid being 
gradually discharged by positive ions landing on it. 

2. Writing Gun— Apply power to the heater of the writing 
gun and allow 60 seconds for the cathode to reach normal 
operating temperature. Then, with reference to the typi-
cal operating values shown in the tabulated data under 
Recommended Operating Values, set the grid-No.I voltage 
to cutoff, and apply dc voltages to the electrodes of the 
writing gun. With the screen made dark by the charging 
method described under (1), the grid-No.1 bias is reduced 
until the writing beam is seen as a spot on the screen. 

If the beam is caused to move, either by centering adjust-
ment or by application of deflection voltage, it should 
leave a bright trace. After an area has been written to 

full brightness, the writing-beam spot may be seen as • 
slightly brighter spot on the bright background. Writing. 
beam focus can then be optimized by adjusting the grid-No.3 
voltage. 

3. Final Display Adjustments -- The dc bias and the video. 
signal amplitude applied to grid No.1 or cathode of the 
writing gun should be adjusted to set the black level and 
and the highlight level in the display. These adjustments 
depend on the scanning rate used. Resolution decreases 
with increasing writing-gun beam current. Excessive writ-
ing-gun beam current will produce screen saturation and 
any further beam-current increase will not produce addi-
tional highlight brightness and may also decrease half-
tone rendition. It is recommended that the writing-beam 
current always be adjusted to a minimum value to produce 
the best display without saturation of highlight bright-
ness. The dynamic erasing-pulse amplitude and duty cycle 
should be adjusted in accordance with the information con-
tained in ICE-277. 

The following operating precautions oust be folloond to 
protect the 72688 from inadvertent damage..., 

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 
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3. Be sure to include the collimation system positive 
terminal resistor. 

4. Do not apply excessive writing-beam current density. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 
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7268B 
DIMENSIONAL OUTLINE 

5.251..03 DIA.   
MINIMUM USEFUL 
SCREEN DIAMETER 

4.0 

.313 COLLIMATION 
SYSTEM POSITIVE 

.50 MIAX..„, U(. 

TERMINAL 
JEDEC No. 58' 11* n• fer 
J1-22 ±3 

N.5 MIN. ° 
u .063 MAX. 

.97 4 MIN.N.F 
1.38 MAX. 4-7 

6.69 
MAX. 

5.730 
+.000 
-.120 2.3 

_ 

BACKPLATE-
TERMINAL 
JEDEC No. 

JI -22 

HORIZONTAL 
TRACE 

FACEPLATE 

.97 MIN. 
2.78 MAX. 

, 
2.25 
MAX. 

NC 
JEDEC No. 

JI -22 

12.58 
2.06 

•  

MOUNTING AREASJ 
NOTE I 

3.48 MAX. 
DIA. ENCAPSULATED 

SCREEN 
CONNECTOR 
20±.3 LONG 
NOTE 2 

3.42 ±.03 
DIA. 

MOUNTING AREA 
NOTE I 

BASE 
JEDEC No. 525-216 

DIMENSIONS IN INCHES 

DeLM-1222 

15.75 
±.25 

11 

Mote 1: The indicated areas are recommended for mounting purposes. 

Note 2: Amp Part No.AMP832 692-0; manufactured by Aircraft Marine 
Products, Inc., Harrisburg, Pa., or equivalent. 
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7315 
DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 
3.8" -DIAMETER DISPLAY 

WRITING GUN: 
ELECTROSTATIC DEFLECTION 
ELECTROSTATIC FOCUS 

VIEWING GUN: 
NO DEFLECTION 
NO FOCUS 

0 

Senora': 

DATA 

Writing Section Viewing Section 

Heater, for Unietentla1 Cathode: 
Voltage (AC or CC)  6.3 6.3 volts 
Current   0.6 0.6 amp 

Minlmun Cathode Heating Time 
before other electrode volt-
ages are applied  30 sec 

Direct Interelectrode Capaci-
tances tApprox.):° 
Grid No.I to all other 

tube electrodes   6.5 11 Pe 
Cathode to all other 
tube electrodes   5.5 e Pe 

Backplate to all other 

tube electrodes   116 Pe 
Deflecting electrode DJ, to 
deflecting electrode DJ,. . . 1.9 

Deflecting electrode DJ, to 
deflecting electrode W. . . 2 - He 
1 to w I ch he r tube e I ect rodes. 6 

DJ, to al I other tube electrodes. 7 
DJ, to al 1 other tube electrodes. 5.5 - Pe 
CU1 tO al I other tube elect rodes. 4.8 Pe 

Focusing Method   Electrostatic Non- e 
Deflection Method   Electrostatic None 
Deflecting-Electrode Arrangeaient  See Dimen-

sional Outline 
Phosphor (For Curves, see front 
of this Section)  - P20, Aluminized 
Fluorescence  - Yellow-Green 
Phosphorescence   - Yellow-Green 

Minimum Useful Viewing Diameter,  3.8" 
Maximum Cwerall Length 13  64" 
Seated Length 12  50" t 0.39" 
Greatest Bulb Diameter 5  25. ± 0.06" 
Maxinun Tube Radius 2  69" 
Bulb Terminals: 
Caps (Three)  Recessed Small Ball (JE DEC No.JI -22) 
Cap   Recessed Small Cavity (JEDEC No.JI -21) 

Temperature Range: 

Operating  -65D to +10D° c 
Storage   -55D to le° c 

Operating Position Any 
%tight lApprox  1  2-3/4 lbs 
Base Medium-Shell Diheptal I4-Pin IJECEC Group 5, No.814-381 
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7315 
DISPLAY STORAGE TUBE 

BOTTOM  vl13V 

Pin 1-Heater of 
Writing Gun 

Pin 2-Grid No.I of 
Writing Gun 

Pin 3-Grid No.3 of 
Writing Gun 

Pin 4-Deflecting 
Electrode DJ, 
of Writing Gun 

Pin 5-Deflecting 
Electrode DJ; 
of Writing Gun 

Pin 6-Grid No.2 of 
Viewing Gun, 

Grid No.2 and 
Grid No.4 of 
Writing Gun 

Pin 7-Grid No.I of 
Viewing Gun 

Pin 8-Grid No.3 of 
Viewing Gun 

Pin 9-Heater of 
Viewing Gun 

Pin 10-Heater and 
Cathode of 
Viewing Gun 

Pin II-Deflecting 
Electrode DJi 
of Writing Gun 

Pin 12-Deflecting 
Electrode DJ, 
of Writing Gun 

Pin 13 -Cathode of 
Writing Gun 

Pin 14 -Heater of 
Writing Gun 

Recessed Ball Cap: 
Over Pin 
g --Grid No.5 of 

Viewing Gun 
Over Pin 
L9 --Grid No.4 of 

Viewing Gun 
Oh Side of lbbe 
OPPosite Base 
key --Elackplate 

Recessed Cavity Cap: 
Over Base 
fey—Screen 

Maximum and Minimum Ratings, Absolute-Maximums Values: 

For altitudes uP to ru,000 feet 
Writing Section Viewing Section 

SCREEN VOLTeE. 11000 max. *. volts 
BACKPLATE VOLT-

AGE Weak). . 20 nmx. =. volts 

Equivalent Values 
GRID-4o.5 VOLT-

AGE   
GRID-No.4 VOLT-

AGE   2950 max." 200 mu. ** 
GRID-No.3 VOLT-

AGE   12C0 «ex.' -1550 max..* 
PEAK VOLTAGE 

BETWEEN GRID 
No.3 AND 
GRIDS No.2 & 
No  4 2950 

Equivalent Values 

- 300 max." volts 

- 300 nmx..* volts 

- 12°0 nex'..} volts 10 min..* 

volts 

o 
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7315 

DISPLAY STORAGE TUBE 

\>\, 

Writing Section 

GRID-No.2 VOLT-
AGE   2950 max." 200 max."' 

CATHODE VOLT-
AGE   - -2750 max. ** 

GRID-No.1 VOLT-
AGE: 
Negative-bias 

value . . . 200 max.* 
Positive-blas 
value . . . 0 Res.' 

Positive-peak 
value . . . 2 max.* 

PEAK VOLTAGE 
BETWEEN GRIDS 
No.2 1. No.4 
AND ANY DE-
FLECTING 
ELI 500 max. 

PEAK HEATER-
CATHOCE 
VOLTAGE: 
Heater nega-

tive with 
respect to 
cathode . . 125 amt.' 

Heater posi-
tive with 
respect to 
cathode . . 125 max. * 

Plowing Section 

2950 max. ** 200 wok... volts 

- volts 

200 max. ** volts 

0 max.** volts 

Omsk. ** volts 

volts 

volts 

volts 

VIEWING SECTION" 

Operating Values end Typical Performance Characteristics: 

To Prevent possible damage to the tube, allow the 
viewing-gun beam current to reach nonual operating 

value before turning on the writing-gun beam current, 
and keep the viewing-gun beam on till the writing 

beasts turned off 

Screen Voltage  ICODO 10000 volts 
Bookplate Voltage MC/  2 2 volts 
Grid-No.5 Voltage   210 150 volts 
Grid-No.4 Voltage.  50 to 150 30 to 90 volts 
Grid-No.3 Voitage#  10 to 50 10 to 40 volts 
Grid-No.2 Voltage*  150 125 volts 

Grid-No.1 Voltage'  Oto -80 0 to -SO volts 
Maximum Screen Current  0.75 0.5 ma 
Maximum Bookplate Current 1Peak). . 2 1.5 as 
Maximum Grid-No.5 Current   3 2.5 as 
Maxinum Grid-No.4 Current   3 2.5 ma 
Maxinum Grid-No.3 Current   5 4 on 
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DISPLAY STORAGE TUBE 

Maximum Grid-No.2 Current  3 2.5 an 
Maximum Cathode Current  8 6.5 an 
Nutter of Half-Tone Stepe°   5 5 
Viewing Duration"   2o 40 SOO 
MOxiMum Erasing-Uniformity Factoren. 0.45 0.4 
Resolutiont   50 50 lines/in. 
Brightness"   2750 1500 fl 

WRITING SECTION. 

Ramp Values for Equipment Design:* 

For any grids-No. 2 & No.4 voltage (E02.4) batman 
1500 and 2750 voltsA 

Grid-No.3 Voltage for 
focus  

héaximun Grid-No.1 

Voltage for cutoff 
of undeflected 
focused spot   

Maxlmun Grid-No.3 
Current  

Maximal Cathode Current. Sie Curve 
Deflection Factors: 

W I & W2  36 to 48 
0J 3 &0. 5  35 to 47 

Focused Beam Position. 
Writing Speedtt  3000 

17.5% to 37.5% of Ec2.4 

-4.6% of Ec2.a 

-15 to .10 

Examples of tise of Design Ranges: « 

For grsds-No. 2& No.4 voltage (Ec2.4)à 2000 vats 

Grid-No.3 Voltage for focus  350to750 volts 
Maximum Grid-No.I Voltage for cutoff 

of undeflected focused spat  -92 volts 
Deflection Factors: 

W I & W26 • • • •   /41096 Kato 
DJ3 & DJ4  70to94 volts 

Equivalent Values of Writing-Gua Voltages Referred 
to Cathode of Viewing Gun: 

Cathode Voltage  -1875 -1850 volts 
Grid-No.3 Voltage for focus  -1125 to -1525 -1100 to -1500 volts 
Grids-No.2 & No.4 Voltage&   +125 .150 volts 

volts 

volts 

pa 

v dc/in./kv of Eo2411 
v dc/in./kv of EC2*4 

In. /sec 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid -No.1 -Circuit Resistance (Either gun/  
Resistance in Any Deflecting-Electrode Circuit..   
Series Current -Limiting Resistor (Unbypassed1 

in Grid-No.5 (Vlewing-Sectionl Circuit   

1 ans. megchm 
0.1 max. megohm 

0.01 min. megohm 
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7315 

DISPLAY STORAGE TUBE 

o 

(11.i) 

Backplate-Circuit Resistance  0.005 max. megohm 

Series Current -Limiting Resistance in 

Screen Circuit  1 min. megohm 

O Without external shield. 

V  Minimum useful viewing area may be eccentric with respect to the 
tube face. 

** Voltages are shown with respect to cathode of Viewing Gun. 

* Voltages are shown with respect to cathode of Writing Gun. 

à Grids No.2 and No.4 of Writing Gun are connected together and to grid 
No.2 of Viewing Gun within the tube. 

I Adjusted for brightest, most uniform pattern. 

CI Observed with an RCA-2F21 Monoscope display. 

àà Expressed in terms of the time required for the brightness of the 
unwritten background to rise from just zero brightness (viewing-beam 
cutoff) to 10 per cent of saturated brightness. 

CD determined as follows: With no erasing pulse, overseen the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
Cut off writing beam. Apply erasing pulses having an amplitude of 
between 8 to 10 volts and adjust duty cycle to obtain complete erasure 
in approximately 10 seconds. Measure time (1 1) from start of erasing 
to the instant at which any area within the minimum useful viewing 
diameter is reduced to background-brightness level, and time (t2) 
from start of erasing to the instant at which the entire area within 
the minimum useful viewing-diameter area is reduced to background-
brightness level. The erasing-uniformity factor is defined as 
(t2 - t1)/t2. 

• Measured by shrinking-raster method at a display brightness of 50 
per cent of saturated brightness and with grids No.2 No.4 of Writing 
Gun at about AT000 volts with respect to cathode of Writing Gun. 

M Measured with entire storage grid written to produce saturated bright-
ness and with screen at indicated voltage. 

e The cathode of the Writing Gun is operated at about -2000 volts with 
respect to the cathode of the Viewing Gun which is usually operated at 
ground potential. 

*I The center of the undeflected focused beam will fall within a circle 
having a 10-mm radius and having its center on the Writing-Gun axis 
Pee Dimensional Outline; under the following conditions: grids No.2 é 
No.4 of Writing Gun at vT000 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 voltage whi.ch will permit storage of a charge just 
sufficient to give a barely perceptible spot on screen, Viewing Section 
operating under normal conditions, and tube shielded against extraneous 

▪ fields. 

H Measured under conditions of writing fromjust zero brightness (viewing-
beam cutoff) to maximum brightness with grid No.1 of Writing Gun at -10 
volts with respect to cathode of Writing Gun, and grids No.2 6 No.4 of 
Writing Gun at .2000 volts with respect to cathode of Writing Gun. 

II it is recommended that the deflectIng-electrode-cIrcul t resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. Magnetic shielding must be provided to prevent 

external fields from interfering with the required accurate 

control of the low-velocity viewing beam. A cylindrical shield 

of properly annealed hIgh-permeabllity material about 1/16-inch 

thick is usually satisfactory. 

Terminai Connections. The base pins of the 7315 fit the 

Diheptal I4-contact socket. The Recessed Small Rail caps and 

the Recessed Small Cavity cap require standard flexible-lead 

connectors. 
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7315 

DISPLAY STORAGE TUBE 

The high voltages at which the 7315 is operated may be 
very dangerous. Great care should be taken in the design of 

apparatus to prevent the operator from coming in contact with 
the high voltages. Safety precautions include the enclosing 
of high-potential terminals and the use of interlocking 

switches to break the primary circuit of the power supply when 
access to the equipment is desired. 

In the use of high-voltage tubes, it should always be 
remembered that high voltages may appear at normally low-

potential points in the circuit as a result of capacitor 
breakdownorincorrect circuit connections. Therefore, before 

any part of the circuit is touched, the power-supply switch 

should be turned off, and both terminals of any capacitors 
grounded. 

To Prevent Possible damage to the tube. allowthe Viewing-
Gun beam current to reach normal operating value before turn-

ing on the Writing-Gun beam current, and keep the viewing beam 
on till the writing beam is turned off. 

Failure of scanning while the writing beam Is turned on 

may permanently damage the storage grid. Therefore, provision 

shouldbemade to cutoff automatically thewriting-beam current 
in case of a scanning failure. The writing-beam current can 

be cut off by an electronic switch which applies -200 volts 

bias to grid No.i of the Writing Gun. This switch should be 
actuated by a portion of the scanning voltages applied to both 

sets of deflecting electrodes. 
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DISPLAY STORAGE TUBE 
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7315 

liffe 

DISPLAY STORAGE TUBE 

TOP VIEW 

2.6eNIAX. R. — 
4 CAPS 

VIEWING-GUN — 
AXIS 

WRITING-GUN — 
AXIS 

I _ 
t5 

RECESSED SMALL 
BALL CAP 

JEDEC N2 JI-22 
GRID N24 OF 
VIEWING GUN 

DJI-D.12 
DEFLECTION PATH 

RECESSED SMALL 
BALL CAP 

JEDEC N2JI-22 
BACKPLATE 

60•3 

.45-

RECESSED SMALL 
BALL CAP 

JEDEC N2JI-22 
GRID N25 OF 
VIEWING GUN 

s--RECESSED SMALL 
CAVITY CAP 

JEDEC N2J1-2I 
SCREEN 

NOTE: MINIMUM USEFUL VIEWING AREA MAY BE ECCENTRIC WITH 

RESPECT TO THE TUBE FACE. THE MINIMUM USEFUL VIEWING AREA 
WILL HAVE DIAMETER OF 3.8". 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

DEFLECTING ELECTRODES DJ' AND DJ2 ARE NEARER THE SCREEN; 

DEFLECTING ELECTRODES DJ, AND DJ4 ARE NEARER THE BASE. 
WITH DJ I POSITIVE WITH RESPECT TO DJ2, THE SPOT WILL BE 

DEFLECTED 1(JWAHO PIN 8; LIKEWISE, WITH DJ3 POSITIVE WITH 

RESPECT TO DJ4, THE SPOT WILL BE DEFLECTED TOWARD PIN 4. 

THE ANGLE BETWEEN THE-DEFLECTION PATH PRODUCED BY DJ1 ANà 
DJ 2 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 

BASE KEY BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10° . ANGLE BETWEEN DJ1 - DJ2 DEFLECTION PATH 

AND DJ3 - DJ 4 DEFLECTION PATH IS 90° ± 3°. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ 1 AND 

DJ2 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
SCREEN CAP BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10° . 

' 6-59 ELECTRON TUBE DIVISION 
ItAIMO CORPORATION OP AMERICA. tutRISCIN, NEW 1111S1V 

CE-985512113 
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TYPICAL ERASURE CHARACTERISTIC 

VIEWING SECTION 
Ef = 6.3 VOLTS GRID- N2 4 VOLTS --.. ADJUSTED ' 
SCREEN VOLTS*. 10000 GRID-1,123 VOLTS FOR BEST 
BACKPLATE VOLTS .= 2 GRID- N21 VOLTS j COLLIMATION. 
GRI D- NP- 5 VOLTS* = 150 GRID- N22 VOLTS*. 125 
* REFERRED TO CATHODE OF VIEWING GUN. 

ERASING CONDITIONS 
PULSE SHAPE: RECTANGULAR 
PULSE DURATION (mSEC)= 10 APPROX. 
PULSE-REPETITION FREQUENCY 

(PPS). 200 
PULSE AMPLITUDE (VOLTS) = 6 TO 10 

0 2 4 6 8 10 12 14 
TIME AFTER WRITING TO SATURATED BRIGHTNESS—SECONDS 

9BCS-9860, 

WRITING—GUN-CURRENT CHARACTERISTIC 

WRITING SECnoN 
Ef=6.3 VOLTS GRID- N23 VOLTS.= A DJUSTEA FOR FOCUS 

GRID-NMI VOLTS . = 0 
*REFERRO PR CATHODE OF WRIT NG GUN. 

VIP WIN speriont . 
NORMAL OPERATION 
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500 1000 500 2000 
GRIDS -N22 & N24 VOLTS 

iti ELECTRON TUBE DIVISIO ''Yébe‘ee  ,• -41.8.41MORATION OR AMER HARRISONN . NEW JERSEY 
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DR2000 DR2100 DR2200 
Series Series Series 

NUMITRON Digital Display Devices 

o 

Segmented Incandescent Types 

FEATURES: 

• high brightness — fully adjustable 

• low voltage operation 
• high contrast — segmented digits viewed against a dark background 

• compatible with IC Decoder/Drivers such as the RCA 
CD2500E family 

• high-reliability — rugged construction 

• wide-spectrum light emission permits unlimited filter selection 

• DR2200 Series have a recommended DC segment operating 
voltage range of 1.5 to 3V 

• wide viewing angle 

di void of "clutter" 

• solderable base pins permits direct PC board mounting 

• DR2000 Series fits popular low cost 9-pin miniature socket 

• DR2100 and DR2200 Series fit popular TO-5 style, 10-pin socket 

• DR2100V1 and DR2200V1 Series have formed lead to facilitate 
direct PC-board mounting 

MECHANICAL DR2100 DR2100V1 
DR2000 DR2200 DR2200V1 
Series Series Series 

Mounting Position   Any Any Any 
Maximum Overall Length   1.875 in. 1.660 in. 1.705 in 
Maximum Seated Length   1.625 in. 1.450 in. 1.540 in 
Maximum Diameter 0  785 in. 0.485 in. 0.485 in 
Base  9-pin min. 9-pin, 9-pin, 

(t CHARACTERISTICS 

ELECTRICAL 
Recommended DC Segment 
Operating Voltage Range  
DC Segment Voltage unless 
otherwise specified 

Segment Current   
Mean Life Expectancy 
(at 95% confidence)   

VISUAL 
Viewing Angle (including-angle),  
Segment Luminance (typ.)  
Response Times: 

0 Ascent to Visibility (typ.)   
Descent to 50% of Luminance  
Maximum Segment Deflection 
From a Straight Line 

Contrast Ratio 

0.230 in. 0.380 in 
pin circle pin circle 

DR2000 DR2100 DR2200 
Series Series Series 

3.5 to 3.5 to 1.5 to 
5.0 5.0 3.0 V 

45 4.5 2.5 i 
24 24 14 rnA 

100k 100k 100 k h 

140 120 120 o 
7000 7000 4000 fL 

15 15 8 ms 
<20 <20 <10 ms 

0  005 0.004 0.004 in 
30:1 30.1 20:1 

[incEm Electronic Components 
DATA 1 
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DR2000 DR2100 DR2200 
Series Series Series 

Mechanical Characteristics 

DR2000 and DR2100 Series 

TEST CONDITIONS 

DC 
Segment 

Volts 

SHOCK• 

a) 
b) 

100g, 1 ms, Half-Sine Wave 

50g, 11 ms, Half-Sine Wave 

4.5 
Not 

Applied 

VIBRA-

TION 

a) 

b) 

c) 
di 

e)• 

Variable Frequency: 10 to 44 Hz, 0.1-inch DA 

Variable Frequency: 44 to 200 Hz, 109 

Variable Frequency: 200 to 800 Hz, 1g 

Variable Frequency: 800 to 2000 Hz, 109 

Fatigue: 25 Hz, 2.5g, 96 hr 

4.5 
4.5 

4.5 

4.5 

4.5 

DR2200 

Series 

SHOCK• 

a) 200g, 1 ms, Half-Sine Wave 2.5 

13) 50g, 11 ms, Half-Sine Wave Not 

Applied 

VIBRA-

TION 

al Variable Frequency: 5 to 60 Hz, 0.1-inch DA 2.5 

b) Variable Frequency: 60 to 500 Hz, 20g 2.5 

cl• Fatigue: 25 Hz, 2.5g, 96 hr 2.5 

Performed in Accordance with MIL-E-1F 

The NUMITRON digital display devices will meet the Specifications 

for operational and crash safety tests; standard environmental vi-
bration for instrument panel location in all types of aircraft, as set 

by the Radio Technical Commission for Aeronautics (RTCA). 

Document No. DO-138 Dated June 27, 1968. 

MM Electronic Components 
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Base Pin Number And Segment Designation Chart 

Display Type 

Segment Designations A—H 

1 2 3 
Base 
4 

Pin Number 

5 6 7 8 9 

, -- 1 
I --] 

— 

DR2000 
DR2100 

DR2200 

NC 

.. 
 

4
 

C
O
M
M
O
N
 
-
1
1
,
'
 

E D C G A B F 

1- 1 

iii 

with 
decimal 

DR2010 
DR2110 
DR2115 
DR2210 

DR2215 

H E D C G A B F 

, I — 
DR2020 
DR2120 
DR2220 

NC NC NC NC D B C A 

+ DR2030 NC NC NC NC B NC A NC 

+ 
DR2130 

DR2230 
NC NC NC NC NC B NC A 

NC --- no connection — may be used as tie point. 

in a 
9. 
m col 0 o o 

cn 
37 

o 
o 

COO 
7:1 

ro'N) 

8 



DR2000 DR2100 DR2200 
Series Series Series 

Segment Dimensions and Designations 

DR2000 88 350 (9) 1 A 
(7.62) .300 IF 

1 --

1-- - .600 (15.24) 
IE D 
H.235 .(5.96) 
Qv 92M-15754Ni 

DR2010 

!..8— .350 (8.89) A 
(7.62) .300 IF - - .600 
FE  1_11 IC  (15.24) 

X  

(1.52) A60 14--H (5.96) .260 FA-235 H (6.60) I 
DR2020 DR2030 

Qv 92C8-15755RI 

• (300 7.62) .  1 A I Et IT r .,..) -1  4 .300 _ _ Ç.H I e A .3.00 .300 
I 

(7.62) (15. 24) I I .060 'Di_ ç_',7 - — 

II 

(762) ((.52) —.1 , .060 
.-0 52) 

1 (lea) I.— 
tv 

ç-v 92C5-15757111 92CS-15756R 
H = Horizontal center line of display (bulb outline 

dimension F) with pin No. 3 toward viewer. Segment "G" 
is 0.030" above ft H. 

= Vertical center line of device. 

DR2100 and D R2200 series; vertical center line of display 
coincides with vertical center line of device. 

Dimensions in parentheses are in millimeters and are derived 
from the basic inch dimensions as indicated. 

Electronic 
Components 
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DR2000 DR2100 DR2200 
Series Series Series 

Segment Dimensions And Designations — Confd 

e 

e 

o 

DR2100 DR2110 

DR2200 DR2210 1.- 4* 
t.- 2340 li 

(584) ).L-30__ 15.84) 

4* 

(5.08) r 
.200 , 
1-1 

18j (5.08) r .200 , 
1— 

IBT 
L.-  400 

t I; ir MD 16) à 3 -- 400 t H LL(1016) 

LI_-__I 
.120 

A  
t 

92CS-I6059 RI .050 - .I I.-

DR2115 

DR2215 

I.-

A  

230 
13 84) 

200 l—T (5 ow IF e 

Ce°6) 

ao 
1304) 

Th 
050 -.I 

(1 27) 
92U-1802381 

1.- 4° 

(1271 

DR 2130 

DR2230 

r-(4851 

M5-1606081 

A 

(457)   
180 

H 16) I±D L 

DR 2120 

DR2220 

r 1 eel 

180 A + 
(4.57) "-tH 

92U-16062111 

32C5 -1606181 

[ECM Electronic Components 
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DR2000 DR2100 DR2200 
Series Series Series 

OPERATING CONSIDERATIONS 

Integrated Circuit Decoder/Driver 

The NUMITRON series devices are compatible with the RCA 

Integrated Circuit Decoder/Driver types CD2500E and 

CD2501E. The integrated circuit decoder/driver accepts four 

inputs in BCD (8-4-2-1 code) and decodes them into outputs 

representing a decimal number from 0 to 9 on a 7-segment 

display. For basic interconnection of decoder/driver and the 
NUMITRON display devices see Fig. 4. 

Mounting Arrangements 

The NUMITRON devices are designed for mounting in either 

commercially available sockets or directly on printed circuit 

boards. The DR2000 series devices fit into a standard 9-pin 

miniature electron tube socket. A commercial PC board 

socket which permits 0.8-inch center-to-center mounting is 

available. (See Hardware and Accessories.) The DR2100 and 

DR2200 series devices are available in two versions: straight 

leads and V1 versions with formed leads: The straight lead 

versions may he mounted on 0.5-inch centers directly on PC 

boards or may be used with standard TO-5 style, 10-pin 

sockets. The V1 versions facilitate direct PC board mounting 

on 0.5-inch centers. To use the light shield, DR3000+, the 

center-to-center mounting must be increased to 0.515-inch. 

Figure 5 shows the base diagram and pin-circle dimensions 

for the various NUMITRON devices. 

Character Formation 

The following chart gives the base pin connections for 

forming the various character displays for each device. Pin 

No. 2 is the common connection for all segments in each 

device. For example, to form a numeral one using type 

DR2000, connect the segment voltage between pin No. 2 

(common) and pin Nos. 5 and 8. 

o 

o 

MCOM Electronic Components 

DATA 3 



DR2000 DR2100 DR2200 
Series Series Series 

Digital Character Formation 

Device Pin Number 

Pin No. 2 Common For All Types 

Display 

DR2000 
DR2100 
DR2200 

DR2010 
DR2110 
DR2115 
DR2210 
DR2215 

DR2020 
DR2120 
DR2220 DR2030 

DR2130 
DR2230 

i— i 
1_1 

3,4,5,7, 
8,9 

3,4,5,7, 
8,9 

CD 5,8 5,8 6,8 

CI) 3,4,6, 
7,8 

3,4,6, 
7,8 

0 

4,5,6, 
7,8 

4,5,6, 
7,8 

I— I 5 6 8 9 5,6,8,9 

e 4,5,6, 
7,9 

4,5,6, 
7,9 

— , 
1- 1 

3,4,5,6, 
7 .9 

3,4,5,6, 
7,9 

0 
5,7,8 5,7,8 

1 I 
III 

3,4,5,6, 
7,8,9 

3,4,5,6, 
7,8,9 

III 
_1 

4,5,6,7, 
8,9 

4,5,6,7, 
8,9 

0 
7,9 6,8 7,9 

0 
7 6 7 

decimal 1 

[E.C2C1 Electronic Components 
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DR2000 DR2100 DR2200 
Series Series Series 

Power Supply Requirements 
The NUMITRON Series devices do not require critical volt-
age regulation over the useable operating range. As is the 
case with any incandescent type device, dc voltage operation 
above the recommended value may result in reduced life 
expectancy. For multiplex operation, segment voltage above 
the normal range may be used provided that the appropriate 
duty factor is observed. (See NUMITRON Display Device 
Booklet, NUM-421). 

Display 
Because these NUMITRON devices have a wide-band light 
spectrum emission, filters can be used to produce any desired 
color display. (See Hardware and Accessories.) A display hav-
ing a broader stroke can be obtained with an etched glass such 
as "Trusite"" or a diffused filter. For a larger size display, a 
Fresnel lens may be used. 

'Trademark "Trusite" Dearborn Glass Co., Chicago, Illinois. 

Hardware and Accessories 

Sockets 

Novel 9-pin Types 

DR2000 Series 

• Methode Electronics, Inc., M8610 (For 0.8-inch 
centers) and P460 (standard) 

• Cinch Mfg. Co., 121-51-00-040 (standard) 

TO-5 10-Lead Types 
DR2100, D R2200 Series 

• Methode Electronics, Inc., M8620 

• Cinch Mfg. Co., 133-99-92-054 and 133-99-92-065 

133-99-92-065 (spread-lead socket) 

Filters 
Polaroid Corp., Cambridge Mass. 02139 

Circular Polarizer: 
Standard and Diffused Surface for Broader Stroke 

Panelgraphic Corp., West Caldwell, N.J. 07006 

Chromafilter CF -131: Anti-Reflection Filters 

Plastic Light Shield to Reduce Side Reflections 

DR2100, D R 2200 Series 
• RCA DS3000 

LIKEA Electronic Components 
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DR2000 DR2100 DR2200 
Series Series Series 

Basic Interconnection Circuit of NUMITRON Device 

and Decoder-Driver. + SEGMENT VOLTAGE 

1 2  

NUMITRON WITH 

DECIMAL 

15 14 

7 

13 

e 

12 

5 4 

to 

3 

9 

RCA TYPE 
CD2500E OR 
EQUIVALENT 

3 

CLOSE 
TO TEST 
CIRCUIT 

4 5 6 7 

TO DECIMAL-
POINT-INPUT 

1 
8CD INPUTS 92CS-19911 

Base Diagram and Pin Circle Dimensions — All Series. 

Bottom View I 

VIEWING 
DIRECTION 12C5 , ,,S) 

NUMITRON 

SERIES 

DIMENSION (INCHES) 

A 8 

NOMINAL MIN. MAX. 

DR2000 

DR2100 and 

DR2200 

DR2100V1 

and 

DR2200V1 

0.468 

0.230 

0.380 

0 038 

0.018 

0.018 

0.042 

0.022 

0.022 

36 (8-SPACES) 

92C9 -16047 

Electronic 
Components 
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DR2000 DR2100 DR2200 
Series Series Series 

Dimensional Outlines 

o 
DR2000 Series 

i--- A — 

FIORIZONTAL 
CENTER 
LINE 
OF 

DISPLAY 

1 

/9-PIN MINIATURE BASE 

rf•t, 

DR2100. 

DR2200 Series 

MORI ZONTAL 
CENTER 
LINE 
OF 

DISPLAY 

LA1 

9-PIN, 230 PIN CIRCLE BASE 

92C5 .6064 

DI - 

MEN- 

SION 

DR2000 Sertes 

DR2100 and 

DR2200 Serles 

INCHES MILLIMETERS INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. 

A 

C 

D 

F 0.700 

0.800 

1.875 

1.625 

0730 17.78 

20.32 

47.62 

41.27 

18.54 0.625 

0.485 

1.660 

1.450 

0.655 15.87 

12.32 

42.16 

36.83 

16.64 

MILLIMETER DIMENSION DERIVED FROM INCH DIMENSION 

o 

Electronic 
Components 
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DR2000 DR2100 DR2200 
Series Series Series 

Dimensional Outlines — Cont'd 

e DR2100V1, 
DR2200V1 Series 

HORIZONTAL 
CENTER 
LINE 
OF 

DISPLAY 

SRO PIN CIRCLE BASE 
92Cs-199S, 

DI-

MEN- 

SION 

DR2100V1 and 

DR2200V1 Series 

INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. 

A 0.485 12.32 

C 1.705 43.30 

D 1.450 36.83 

F 0.625 0.655 15.87 16.64 

G 0.060 0.090 1.52 2.28 

H 0.135 0 165 3.43 4.19 

Segment Luminance Characteristics 
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BASED ON MEASUREMENT WITH A 
50 MICRON FIBER-OPTIC PROBE 

----1 

 cp 

2 3 4 

DC SEGMENT VOLTS 

5 

92C0-15750 RI 

6 
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DR2000 DR2100 DR2200 
Series Series Series 

Segment Current Characteristics 
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RECOMMENDED SEGMENT VOLTAGE 
OPERATING RANGES 

RECOMMENDED_. 
OPERATING 
DR2000, 
SERIES 

RANGE 
DR2I00 

0," 

.8-RECOMMENDED-e. 
OPERATING RANGE 
DR2200 SER ES 

1 1 

2 3 4 

DC SEGMENT VOLTS 

92C5-1515BRI 

Envelope Temperature Characteristics 

5 

A
M
B
I
E
N
T
 
T
E
M
P
E
R
A
T
U
R
E
 
IT
A
)
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•
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e
 

n3
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LI%
 

--4
 

0
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0
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e
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e
  

ALL SEGMENTS ENERGIZED AT 
RATED VOLTAGE 

/ 
/ 

0/ 

r ,e 

.4-0122100 

/ 

o°  

/ 

/ 
/ 

/ 

-50 -25 0 +25 +50 +75 +100 +125 .150 

ENVELOPE TEMPERATURE - •C 
92CS-16063R2 
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