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RCA TUBE 

e HANDBOOK 
HB-3 

• 

• 

e 

CATHODE-RAY TUBE, 

STORAGE TUBE, ik 

MONOSCOPE 

SECTION 

• 

This Section contains data for black-and-

white and color TV picture tubes, oscillo-

graph tubes, special-purpose kinescopes, 

storage tubes, and monoseopes. 

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

2-57 SEPARATOR 





SELECTION GUIDE FOR RCA PICTURE TUBES 

• 

• 

Black-and-White Picture Tubes 

Deflection 

Angle 

Degrees 

Heater 

Volts/Ma 

Focus-

ing 

Method 

Design-

Maximum 

Anode 

Volts 

RCA 

Type 

ELECTROSTATIC DEFLECTION TYPE 

Round Glass Envelope 

- 6.1/600 F 6500 I7JP4 
MAGNETIC DEFLECTION TYPES 

Round Glass Envelope 

50 
50 
52 
54 
60 
70 

Round Metal 

53 
66 
70 

6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 

Envelope 

6.3/600 
6.3/600 
6.3/600 

Rectangular Metal Envelope 

70 
70 
70 
70 
70 
90 

6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 

E 
E 

E 

13,000 
13,000 
15,500 
13,000 
16,500 
17,500 

10BP4A 

10FP4A 

I6LP4A 

I2KP4A 

I6DP4A 

I6WP4A 

15,500 16AP4A 

17,500 19AP4B 

15,500 16GP4B 

17,500 I7CP4 

17,500 17GP4 

17,500 17TP4 

20,000 21AP4 

17,500 2IMP4 

20,000 27MP4 

e E = Elecirosiatic 

M = Magnetic 

Black-and-White Picture Tubes 

Deflection 

Angle 

Degrees 

Heater 

Volts/Ma 

Focus-

ing 

Method 

Design-

Maximum 

Anode 

Volts 

RCA 

Type 

MAGNETI 

Rectangular 

Conventiona 

70 

70 

70 
70 
70 

70 
70 
70 
70 
70 

70 
70 
70 
70 
70 

70 
70 
72 
72 
90 

C DEFLEC TION TY 

Glass Env 

1 Rectangu 

4.7/300 
6.3/600 
6.3/600 
6.3/600 
6.3/600 

6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 

6.3/600 
6.3/600 
6.3/600 

6.3/600 
6.3/600 

6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 

elope 

lar Glas 

E 

E 

E 
E 

E 

E 

E 

E 

E 

E 

PES - ( C 

s Types 
7500 

15,500 
12,000 
15,500 
15,500 

17.500 
17,500 
17,500 
20,000 
20,000 

17,500 
20,000 
20,000 
20.000 
20,000 

20,000 
20,000 
22,000 
20,000 

9000 

ont'd) 

9QP4A 

I4CP4B 

14QP4B 

I6RP4B 

16TP4 

17BP4D 

I7HP4C 

1/LP4Ba 

17QP4B 

20DP4D 

20HP4E 

2IEP4C a 

2IFP4Da 

21WP4B 

2IXP4B 

2IYP4B 

2IZP4C 

2IAVP4C 

2IAWP4A 

8DP4 

a Cylindrical Faceplate 

(el RADIO CORPORATION OF AMERICA 
4file Electronic Components Ami Devices Hurrison, N. J. 



SELECTION GUIDE FOR RCA PICTURE TUBES 

Black-and-White-Picture Tubes 

Deflection 

Angle 

Degrees 

Heater 

Volts/Ma 

Focus-

ing 

Method 

Design-

Maximum 

Anode 

Volts 

RCA 

Type 

Rectangular Glass Envelope Cont'd 

Conventional Rectangular Glass Types 

90 

90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
92 
92 
92 
92 
92 
92 

8.4/450 
6.3/600 
6.3/600 
6.3/600 
6.3/600 

6.3'/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 

6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 

6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/450 

E 
E 
E 
E 
E 

E 
E 
E 
E 

E 
E 

E 

E 
E 
E 
E 
E 
E 
E 

15,500 
15,500 
17,500 
17,500 
17,500 

20,000 
22,000 
22,000 
22,000 
22,000 

22,000 
22,000 
22,000 
22,000 
20,000 

23,000 
20,000 
22,000 
22,000 
22,000 
25,000 
22,000 

I4ATP4 

I4WP4 

I7BJP4 

I7CFP4 

I7CYP4 

2IAMP4B 

2ICBP4A 

2IDLP4 
2IDSP4 b 

24AEP4 

24ATP4b 

24AUP4 

24CP4B 

27RP4A 

27VP4 

27XP4 

I9BDP4 b 

23AHP4 

23ASP4 

23AWP4 b 

23BJP4 b 

23CGP4 

b Low G2 Type Internal Magnetic Shield 

S
9
S
3
n
1
 

32
11
-1
0
1
d
 

P
I
C
T
U
R
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Black-and-White Picture Tubes 

Deflection 

Angle 

Degrees 

Heater 

Volts/Ma 

Focus-

ing 

Method 

Design-

Maximum 

Anode 

Volts 

RCA 

Type 

Rectangular Glass Envelope Cont'd 

Conventional Rectangular Glass Types 

94 
110 
110 
110 
110 

110 
110 
110 
110 
110 

110 
110 
110 
110 
110 

110 
110 
110 
110 
110 
110 
114 
114 

6.3/600 
8.4/450 
6.3/600 
2.68/450 
6.3/600 

6.3/450 
2.68/450 
6.3/600 
6.3/450 
6.3/600 

6.3/600 
6.3/600 
6.3/450 
6.3/600 
2.68/450 

6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/600 
6.3/450 

E 
E 
E 
E 
E 

E 
E 
E 
E 
E 

E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 
E 

23,000 
17,500 
17,500 
17,500 
23,000 

17,500 
17,500 
20,000 
17,500 
20,000 

22,000 
20,000 
20,000 
20,000 
20,000 

22,000 
20,000 
22,000 
22,000 
22,000 
20,000 
18,000 
20,000 

23DAP4 b 

I7CDP4 

I7CSP4 

I7DAP4 

I7DKP4 

I7DQP4 b 

I7DRP4 c 

I7DSP4 

I7DXP4 

2ICQP4 

2IDEP4A 

2IDFP4 

2IDHP4 

2IEQP4 

2IEVP4 c 

2IFAP4 

2IFDP4 

23DBP4 b 

24AHP4 

24 BA 

24BEP4 

16ANP4 

I6AYP4 

SELECTION GUIDE I 
BCA PICTURE TUBES 
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SELECTION GUIDE FOR RCA PICTURE TUBES 

Black-and-White Picture Tubes 

Deflection 

Angle 
Degrees 

Heater 

Volts/Ma 

Design-
Focus- Maximum 

ing Anode 

Method Volts 

RCA 
Type 

Rectangular Glass Envelope Cont'd 

Conventional Rectangular Glass Types 

114 
114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

2.68/450 

6.3/450 

6.3/450 

6.3/600 

6.3/450 

6.3/600 

6.3/600 

6. 3/600 

6.3/450 

6.3/600 

6.3/600 

6.3/450 

6.3/450 
6.3/600 

6.3/600 

6.3/600 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

Bi -Panel Rectangular Glass 

92 6.3/600 E 

92 6.3/600 E 

92 6.3/600 E 
92 6.3/600 E 

20,000 

17,500 

20,000 

23,000 

23,000 

23,000 

20,000 

22,000 

20,000 

20,000 

20,000 

22,000 

23,500 

23,500 

22,000 

22,000 

Types 

22,000 

25,000 

25,000 
22,000 

19ABP4 

I9AHP4 

I9AJP4b 

I9AVP4 

I9AYP4 

I9BTP4 
I9CHP4 b 

19CKP4b 
I9CMP4 b 

I9XP4 

19YP4 

23ALP4 

23CQP4 
23FP4A 

23MP4 
23NP4 b 

23DBP4 d 

23BLP4e 

23BTP4 
23YP4 

Low Gi2 Type d Faceplate Treated 

e Low Gr2 Typq Faceplate Treated 

Black-and-White Picture Tubes 

Deflection 

Angle 

Degrees 

Heater 

Volts/Ma 

Focus-

ing 

Method 

Design-

Maximum 

Anode 

Volts 

RCA 

Type 

MAGNETIC DEFLECTION TYPES Cont'd 

Bi- Panel 

110 

110 

110 

110 

110 

110 

110 

110 

114 

114 

Pan-O- Ply 

92 

92 
92 

110 

110 

110 

114 

114 

114 

114 

114 

114 

Rectangular 

6.3/600 

6.3/450 

6.3/450 

6.3/600 

6.3/600 

6.3/600 

6.3/600 

6. 3/450 

6.3/600 

6.3/600 

Rectangular 

6.3/450 

6.3/600 
6.3/600 

6.3/600 

6. 3/450 

6.3/450 

6.3/450 

6.3/450 

6.3/600 

6.3/600 

6.3/600 

6.3/450 

Glass 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

Types Cont'd 

22,000 23BGP4b 

23,000 23BQP4 
23,000 23CBP4 d 

22,000 23CP4 

23,500 23CP4A 

22,000 

22,000 

22,000 

20,000 

20,000 

Glass Types 
E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

23EP4 

23GP4 

23JP4b 
I9AFP4 d 

I9AUP4 d 

25,000 23EKP4 

25,000 23ENP4 

25,000 23FBP4d 

23,000 23ETP4 

23,000 23FDP4 b 

23,000 23FMP4 

20,000 16BGP4 
23,000 I9DQP4 

23,000 I9DRP4 

20,000 I9DSP4 b 

18,000 I9EHP4A 

23,000 23EQP4 

eek RADIO CORPORATION OF AMERICA 
*fr.,/ Electronic Components And Devices Harrison, N. J. 



SELECTION GUIDE FOR RCA PICTURE TUBES 

Color Picture Tubes Test Picture Tubes 

Deflection 

Angle 

Degrees 

Heater 

Volts/Ma 

Focus-

ing 

Method 

Design-

Maximum 

Anode 

Volts 

ROUND GLASS ENVELOPE 
Conventional Types 

45 

70 

70 

70 

6.3/1800 

6.3/1800 

6.3/1800 

6.3/1800 

E 

E 

22,000 

27,500 

27,500 

27,500 

RCA 

Type 

I5GP22 

2ICYP22A 

2IFBP22 

21F8P22  

Integral Protective Window T>pes 

70 6.3/1800 E 27,500 21FJP22 d 

70 6.3/1800 E 27,500 2IFJP22A f 

70 6.3/1800 E 27,500 21FKP22 

ROUND METAL ENVELOPE 
70 ih.3/1800 I E I 27,500 12IAXP22A 

RECTANGULAR GLASS ENVELOPE 
Conventional Types 

90 16.3/800 1 E I 27,500 I25BP22 

90 6.3/800 E 27,500 2581322A f 

Integral Protective Window Type 

90 16.3/800 27,500 I25AP22 

90 6.3/800 27,500 25AP22A 

f • 
HI -Lite type, features rare-earth red-emitting 
phosphor. 

Deflection 

Angle 

Degrees 

Heater 

Volts/Ma 

Focus-

ing 

Method 

Design-

Maximum 

Anode 

Volts 

RCA 

Type 

ROUND GLASS ENVELOPE 

53 6.3/600 I E 20,000 I 5AXP4 

RECTANGULAR GLASS ENVELOPE 

90 6.3/600 E 22,000 I8XP4 

110  6.3/600 E 22,000 8YP4  

SELECTION GUIDE 2 
RCA PICTURE TUBES 

4-65 
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CATHODE-RAY TUBE, 

STORAGE TUBE, & MONOSCOPE 
CLASSIFICATION CHART 

SPECIAL-PURPOSE KINESCOPES 

Approx. 
Bulb 

Inches 

Focus- 
ing 

Method 

Deflec- 
tion 

Method 
I 

Minimum 
Screen Size 

Inches 

Maximum 
Ultor 
Volts , 

TUBE 
TYPE 

Monitor Types 

7 
7 
10 

Projection 

5 
5 
7 
7 

View- Finder 

:.- 

Transcriber 

5 

M 
E 
E 

Types 

E 
E 
E 
E 

Types 

I E 
1M1M 

Type 

I L 

M 
M 
M 

M 
M 
M 
M 

1 M 

6 Diameter 
6 Diameter' 

9-1/8 Diameter' 

4-1/4 Diameter.'" 
4-1/4 Diameter." 

5 x 3-3/44' 
5 x 3-3/440 

4-1/4 Diameter 
4-1/4 Diameter 

I 4-1/4 Diameter 

10000 
12000 
20000 

40000t 
27000 
800001 
800001 

10000 
8000 

I 27000 

721'4 
71P4 
1nSP4 

5AZP4 
ETP4 
71,11)4 
704 

5AYP4 
5FP4-A 

5WP11 

STORAGE TUBES 

Name Description TUBE 
TYPE 

Radechon I Single-Bean, Barrier-Grid Type 

Computer Si -B l ngeean, Primary-Current-Modu-
lation Type 

Direct-View, 5- Inch, 2-Gun Type with Display 
Electrostatically Deflected Writing Beam 

p,Direct-View.A  5-Inch, 2-Gun Type with 
DisplayI gneticalTy Deflected Writing Beam 

Gr Signal-Converter Type with Reading 
aphechon  

Gun and Writing Gun 

1 6499 

I 6571 

I 6866 

7183 

16896/ 
1 1855 

V Design-center values except as noted. 

. TYPe having aluminized screen. 

% Quality-circle diameter of faceplate. When used with suitable reflec-
, tave optical system, the 5A2e8 provides an 8' y 6' picture. 

! Absolute value. 

e Quality-circle diameter of faceplate. When used with suitable reflec-
tive optical system. the 57Pu provides a 2u. x 18° picture. 

V Quality rectangle oe faceclate. When used with suitable rerective 
optical system. the 7NPu provides a 20' x 15' picture at a projection-
throw distance cf 60'. 

• Like footnote , except projection- throw distance is 80'. 

E = Electrostatic. 

M = Magnetic. 

9-58 ELECTRON TUBE DIVISION CLASSIFICATION 
RADIO CORPORATION Of .ERICA, HARRISON, New JIM/ CHART 2 



CATHODE-RAY TUBE, 

STORAGE TUBE, & MONOSCOPE 

CLASSIFICATION CHART 

FLYING-SPOT CATHODE-RAY TUBES 

Approx. 
Bulb 

Dia. 
Inches 

Fous- 
eng 

Method 

Deflec- 
tion 

Method 
Phosphor° 

Maximum 
Ultor 
vom it, 

TUBE 
TYPE 

Black-and-White Television Types 

5 I E M I P15 27000 
5 I E M I P16 27000 

Color-Television Type 

5IEIMI P24 I 27000 

5WP15 
5ZP16 

I 5AUF24 

MONOSCOPES 

Approx. 
Bulb 
Dia. 
Inches 

Focus- 
• ing 

Method 

Deflec- 
tion 

Method 
Feature 

Maximum 
Ultor 
Volts. 

TUBE 
TYPE 

5 I E M Resolution Chart 1500 2F21 

CI See sheet FEATURES OF FLUORESCENT SCREENS. 

e Design—center values. 
E . Electrostatic. 

M • Magnetic. 

9-58 ELECTRON TUBE DIVISION CLASSIFICATION 
Of AMI PICA. CHART 2 



Picture-Tube Replacement Guide 

• 

• 

• 

O 

Key to Replacement Information 

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

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

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

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

D. External conductive coating must be grounded. 

E. The 16LP4A is electrically interchangeable-- Extensive 
mechanical modifications may be required. 

F. The RCA replacement type has a 6.3-volt/600-milliampere 
heater. The type babe replaced has a2.35-volt/60n-milli-
ampere heater. 

G. A conversion Kit ( RCA Part No. 12B202) is availaole for 
RCA receivers. 

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

Type to Replace Re-
be Re- by RCA place-
placed Type ment° 

Type to Replace Re-
be Re- by RCA place-
placed Tyne Rent° 

5TP4 51P4 Direct 

7JP4 7JP4 Direct 

8DP4 8DP4 Direct 

9QP4A 9QP4A Direct 

10BP4 
10BP4A Direct 10BP4A  

10BP4C 
10FP4A A 10BP4D 

10CP4 10FP4A BCD 

10EP4 10BP4A 

10FP4 
10FP4A 10FP44 Direct 

11AP4 
11BP4 I1HP4A Direct' 

11CP4 11CP4 Direct 

11HP4 
11HP4A 

12BNP4 
12BNP4A 

11HP4A Direct* 

12BNP4A Direct' 

12JP4 12KP4A BCD 

12KP4 
12KP4/ 
12ZP4 

12KP4A 

12KP4A Direct 

12LP4 12KP4A A 
12LP4A 

12LP4C I2KP4A AD 

12QP4 
12QP4A I2KP4A ABCD 

121P4 12KP4A AD 

12ZP4 
12ZP4A 12KP4A A 

14A1P4 14A1134 Direct  

14BP4 
14BP4A 
14CP4 
14œ4A 

14CP4B A 

14CP4B 14CP4B Direct 

14EP4 14CP4B AD 

°See Key to Replacement Information in front of this section. 

RADIO CORPORATION OF AMERICA 
Elmtromc Components sect Devices Harrison, N .1 

REPLACEMENT 
GUIDE 1 

2-64 



Picture-Tube Replacement Guide 

Type to Replace Re-
be Re- by RCA place-
placed Type ment' 

Type to 
be Re-
placed 

Replace Re-
by RCA place-
Type ment 

14EP4 
14EP4/ 
14CP4 

14EP4/ 
14CP4/ 
14BP4 

14CP4B A 

14NP4 
14NP4A 

14WP4 A 

14RP4 
14RP4A 14WP4 
14SP4 

16SP4 
16SP4A 

16TP4 161P4 Direct 

16UP4 16RP4B AU)  

16VP4 16WP4A CD  

16WP4 
16WP4/ 16WP4A D 
16YP4 

16WP4A 

A 16WP4A 
16WP4B 

14WP4 
14WP4/ 
14ZP4 

14ZP4 
14ZP4/ 
14WP4 

16ANP4 16ANP4 Direct 

16AP4 SeeNoteE 
16AP4A 

16AYP4 16AYP4 Direct  

16BGP4 
16BWP4 16BGP4 Direct' 
16CAP4 

16CP4 16LP4A CD  

16CP4 
16DP4A 16DP4A Direct 

16GP4 
16GP4A 
16GP4B 16GP4B Direct 

16GP4C 

14WP4 Direct 

16KP4 
16KP4A 

16RP4B A 

16124 16LP4A Direct 
16LP4A 

160P4 16RP4B AD 

16RP4 
16RP4/ 
16KP4 
16RP4A 
16RP4A/ 
16KP4A 

16RP4B 16RP4B Direct 

16RP4B A 

16WP4A Direct 

16XP4 16RP4B AD  

16YP4 16WP4A CD  

16ZP4 16LP4A D  

17AP4 17BP4D AU) 

17ATP4 
17AIP4/ 
17AVP4 
17ATP4A 
17ATP4A/ 
17AVP4A 

17AVP4 
17AVP4/ 
17ATP4 

17AVP4A 
17AVP4A/ 
17AIP4A 

17BJP4 A 

17BJP4 17BJP4 Direct  

17BP4 17BP4D AD 

17BP4D A e 17BP4A 
17BP4B 
17BP4C 

17BP4D 17BP4D Direct  

17BBP4 17DSP4 A  

17BUP4 17BJP4 A  

17BVP4 17CSP4 A  

17BWP4 17CSP4 Direct 

17BZP4 
17BZP4/ 
17CAP4/ 
17CKP4 

e 

e 

• 

17DSP4 Direct 

°See Key to Replacement Information in front of this section. 

• 

O 

REPLACEMENT 
GUIDE 1 

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



Picture-Tube Replacement Guide 

• 

• 

Type to Replace Re-
be Re- by RCA place-
placed Type ment-7 

Type to Replace Re-
be Re- by RCA place-
placed Type ment' 

17BZP4/ 
17CAP4/ 
17CKP4/ 17DSP4 Direct 
17BRP4 

17CAP4 

17CBP4 17EUP4 A  

17CDP4 17CDP4 Direct 

17CFP4 17CFP4 Direct 

17CKP4 17DSP4 Direct 

17CLP4 17BJP4 AD  

17CP4 
17CP4A 17Œ4 Direct 

17ŒP4 17CSP4 Direct 

17CWP4 17DSP4 Direct 

17CYP4 17CYP4 Direct 

17DAP4 17DAP4 Direct 

17DHP4 17EFP4 D  

17C4CP4 1701(P4 Direct 

17DLP4 17DSP4 Direct 

17D4 17E4 Direct 

17DRP4 17111P4 Direct 

17DSP4 17C6P4 Direct 

17DTP4 17CKP4 Direct 

17DXP4 
17DXP4 Direct 17DZP4  

17EBP4 17EFP4 D  

17EFP4 17EFP4 Direct 

17GP4 17GP4 Direct 

l7HP4 
17HP4/ 
17RP4 

17HP4A 17HP4C A 
17HP4B 
17HP4B/ 
17RP4C 

17HP4C 17HP4C Direct 

17JP4 17BP4D A  

17PL4 
17LP4/ 17LP4B A 
17VP4 

17LP4A 
17LP4A/ 17LP4B A 
17VP4B 

17LP4B 17LP4B Direct 

17QP4 
17QP4A 17QP4B 4 

17QP4B 17QP4B Direct 

17RP4 
17HP4C A 17RP4C 

177P4 17TP4 Direct 

17UP4 17QP4B A 

17VP4' 
17VP4/ 
17LP4 

17VP4B 

17LP4B A 

17YP4 17QP4B A 

19ABP4 19ABP4 Direct 

19ACP4 19CHP4 Direct 

19AFP4 19AUP4 Direct 

19AHP4 19AHP4 Direct 

19AJP4 19AJP4 Direct 

19ALP4 19AUP4 Direct 

19AVP4 19AVP4 Direct 

19AXP4 
19AYP4 Direct 19AYP4 

19BDP4 19BDP4 Direct 

19BHP4 19AVP4 Direct 

19BLP4 19AVP4  

19BTP4 19B7P4 Direct 

19BVP4 19AVP4 Direct 

19BWP4 19AYP4 Direct 

19CDP4 19CXP4 Direct 

19CFP4 19CHP4  

19CHP4 19CHP4 Direct 

19CjP4 19AVP4 Direct 

19CKP4 19CHP4 Direct  

19CMP4 
19CMP4A 19CMP4 Direct 

190QP4 19CXP4 Direct 

cSee Key to Replacement Information in front of this section. 

RADIO CORPORATION OF AMERICA 
Electromc Compon. oto and DevIces Hainson. N. 

REPLACEMENT 
GUIDE 2 
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Picture-Tube Replacement Guide 

Type to 
be Re-
placed 

Replace Re-
by RCA place-
Type ment° 

19CRP4 1913DP4 Direct 

19CXP4 19CXP4 Direct 

19CYP4 19BTP4 Direct 

19CZP4 I9DAP4 Direct 
19DAP4 

19DCP4 19C6P4 Direct' 

19DEP4 19AUP4 Direct 

19DFP4 19CHP4 Direct  

19DHP4 19DSP4 Direct* 

19DLP4 19CHP4 Direct  

19DQP4 19DQP4 Direct' 

19DRP4 19DRP4 Direct* 

19DSP4 19DSP4 Direct* 

19DWP4 19DQP4 Direct* 

19EDP4 19DRP4 Direct* 

19EFP4 19DSP4 Direct' 

19EHP4 
19EHP4A 191W4 Direct* 

19ELP4 19AVP4 Direct  

19ERP4 19DRP4 Direct* 

19ESP4 19DSP4 Direct* 

19EUP4 19DRP4 Direct* 

19EVP4 
I9EWP4 
19FDP4 19D4 Direct* 
19FJP4 
19FJP4A 

19XP4 19AVP4 Direct 

19YP4 19B1P4 Direct 

19ZP4 19AVP4 Direct 

20CP4 20DP4D AU) 

20CP4A 20DP4D AC 

20CP4B 20DP4D AU) 
20CP4C 

20CP4D 20DP4D AC 

20DP4 2012P4D AD 

20DP4A 
20DP4A/ 20DP4D A 
20CP4A 

Type to Replace Re-
be Re- by RCA place-
placed Type ment° 

20DP4B 20DP4D AD 

20DP4C 
20DP4C/ 
20CP4D 

20DP4D A 

20DP4D 

2011P4 

20DP4D Direct 

20HP4E AD 

20HP4A 
20HP4A/ 
20124 

20HP4A/ 
20MP4 

20HP4E A 

20HP4B 
20HP4C 

20HP4E AD 

20HP4D 20HP4E A  

20HP4E 20HP4E Direct 

20124 
20HP4E A 

20MP4 

21ACP4 
21ACP4/ 
21AMP4 
21ACP4A 
21ACP4A/ 
21AMP4A 21AMP4B A 
21ACP4A/ 
21BSP4 
21ACP4A/ 
21BSP4/ 
21AMP4A 

21AFP4 21YP4B AD 

21ALP4 
21ALP4A 
21ALP4B 
21ALP4B/ 
21ALP4A 

21CBP4A AD 

21AMP4 
21AMP4A 

21AMP4B 

21AMP4B A 

21AMP4B Direct 

21ANP4 
21ANP4A 

21CBP4A AD 

21AP4 
21AP4 Direct 
21ZP4C G 

21AP4 
21AQP4A 21AMP4B AD 

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

• 

• 

• 

Type to Replace Re-
be Re- by RCA place-
placed Type ment° 

Type to Replace Re-
be Re- by RCA place-
placed Type ment' 

21ASP4 2IXP4B AD 

21ATP4 
21A1P4A 
21ATP4A/ 21CBP4A AD 
21ATP4 

21ATP4B 

21AUP4 
21AUP4A 
21AUP4B 21AVP4C A 
21AUP4B/ 
21AUP4A 

21AUP4C 21AVP4C Direct 
21AVP4 
21AVP4/ 
21AUP4 

21AVP4A 
21AVP4B 
21AVP4B/ 21AVP4C A 
21AVP4A 

21AVP4B/ 
21AUP4B/ 
21AVP4A/ 
21AUP4A 

21AVP4C 21AVP4C Direct  

21AWP4 21AWP4A A  

21AWP4A 21AWP4A Direct  

21AYP4 21XP4B A 

21BAP4 21CBP4A Direct 

21BCP4 21YP4B AC  

21BDP4 21AVP4C Direct 

21BNP4 21CBP4A Direct 

21ELSP4 21AMP4B A  

21EtTP4 21CBP4A A 

214 
21CBP4A 
21CBP4A/ 
21CBP4/ 
21CMP4 

21CBP4B 

21CBP4A Direct 

21ŒP4 21DFP4 Direct 

210EP4A 21DFP4 Direct 

21CMP4 21CBP4A A 

21CUP4 21AMP4B A  

21CVP4 21CBP4A Direct 

21CWP4 21CBP4A A  

21CXP4 21DSP4 Direct 

21CZP4 21DEP4A A 

21DAP4 
21DFP4 
21DEP4A 
21DEP4A/ 
21DFP4/ 
21CZP4 

21DEP4A Direct 

21DFP4 21DFP4 Direct 

21DHP4 21DHP4 Direct 

21ERP4 21DLP4 Direct 

21EMP4 21FAP4 Direct 

211>P4 21CBP4A AD  

21DQP4 21DLP4 Direct 

21DSP4 21DSP4 Direct 

21EAP4 21FDP4  

21EMP4 21EQP4 Direct 

21EP4 21EP4C AD  

21EP4A 
21EP4C A 21EP4B  

21EP4C 21EP4C Direct 

21EQP4 21EQP4 Direct 

21ESP4 21FAP4 Direct  

21EVP4 21EVP4 Direct 

21FAP4 21FAP4 Direct 

21FDP4 21FDP4 Direct  

21FLP4 21CBP4A Direct  

21FP4 21FP4D AD  

21FP4A 
21FP4C 21FP4D A 

21FP4D 21FP4D Direct  

21FVP4 
21FWP4 21FVP4 Direct* 
21FZP4 

21MP4 21MP4 Direct 

11, 21CÇP4 21CQP4 Direct 21WP4 
21WP4A 21WP4B A 

°Sée Key ta Replaceamnt Inforwation in front of this section. 

RADIO CORPORATION OF AMERICA 
Electrimic Components and Devices Harrison, N. I 

REPLACEMENT 
GUIDE 3 

2-66 



Picture-Tube Replacement Guide 

Type to Replace Re-
be Re- by RCA place-
placed Type ment° 

Type to 
be Re-
placed 

Replace Re-
by RCA place-
Type ment° 

21WP4B 21WP4B Direct 23DLP4 23ENP4 C' 
21XP4 23DLP4A  

21XP4B A 21XP4A  23ENP4 23BLP4 Direct  

21XP4B 21XP4B Direct 23DYP4 23E1P4 D'  

21YP4 21YP4B A 23DZP4 23EQP4 Direct'  
21YP4A  23EKP4 23EKP4 Direct'  

21YP4B 21YP4B Direct 23ENP4 23ENP4 Direct  

21ZP4 21ZP4C AD 
21ZP4A 23EQP4 Direct 

23EP4 23EP4  

21ZP4C A  23EQP4 Direct" 
21ZP4B  23E1P4 23ETP4 Direct'  
21ZP4C 21ZP4C Direct  23EWP4 
23AFP4 23YP4 Direct 23EWP4A 23EQP4 Direct' 

23AHP4 23AHP4 Direct 23FBP4 23FBP4 Direct'  

23ALP4 23CQP4 Direct 23FEP4 23ENP4 Direct'  

23ANP4 23BPL4 Direct 23E11'4 D' 23FJP4  
23ARP4 23ARP4 Direct 23FLP4 23EKP4 Direct' 

23ASP4 23ASP4 Direct 23Emp4 23FMP4 Direct' 

23ATP4 23BLP4 Direct 23FP4 23FP4A Direct 
23AUP4 23AHP4 Direct 23FP4A  

23AVP4 23CP4 C  23GBP4 23FMP4 Direct"  

23AWP4 23BJP4 C  23GEP4 23FBP4 Direct'  

23BDP4 23YP4 Direct 23GP4 234 Direct  

23BGP4 23BGP4 Direct 23GTP4 23ETP4 Direct' 
23BHP4  23HP4 23CP4 Direct  

23BJP4 23BJP4 Direct 23JP4 23JP4 Direct  

23BKP4 23BLP4 Direct 23KP4 23FP4A C 
23BLP4 23KP4A  

23BNP4 23Œ4 Direct 23MP4 

23BQP4 23BQP4 Direct 23MP4/ 
23MP4A/ 23FP4A Direct 

23B1P4 23YP4 Direct 23WP4 
23BVP4  23MP4A  

23CBP4 23CBP4 Direct 23NP4 23NP4 Direct  
23ŒP4 23ŒP4 Direct  231P4 23YP4 Direct 
23CP4 
23CP4A  

23œ4 Direct 23UP4 23BQP4 Direct 

23CQP4 23CQP4 Direct 23WP4 23FP4A Direct 

23CZP4 23AHP4 Direct 23XP4 23YP4 23YP4 Direct 

23DAP4 23DAP4 Direct  

23DBP4 23E4 Direct 

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

• 

• 

• 

O 

• 

Type to Replace Re-
be Re- by RCA place-
placed Type ment° 

Type to Replace Re-
be Re- by RCA place-
placed Type ment° 

24ADP4 
24A0P4/ 
24VP4A/ 24CP4B A 
24CP4A/ 
241P4 

24AEP4 24AEP4 Direct 

24AHP4 24AHP4 Direct 

24AJP4 24A1P4 D  

24ALP4 24AHP4 Direct 

24ANP4 24AEP4 A  

24ATP4 24ATP4 Direct  

24AUP4 24AUP4 Direct  

24AVP4 24BEP4  

24BAP4 24BAP4 Direct  

24BEP4 24BEP4 Direct 

24CP4 
24CP4B A 24CP4A 

24CP4B 24CP4B Direct 

24DP4 
24DP4A 
24DP4A/ 
24YP4 

24AEP4 A 

24ÇP4 24CP4B AD 

241P4 SG24CP4A 24CP4B Direct 
24VP4 24CP48 A SG27RP4 27RP4A Direct 
24VP4A 

SG17BJP4 17BJP4 Direct  

SG17BP4B 17BP4D Direct  

SG17BMP4 17CSP4 Direct 

SG17CKP4 17DSP4 Direct 

SG17HP4B 17HP4C Direct 

SG17LP4A 17LP4B Direct 

SG17QP4A 17QP4B Direct 

SG20CP4D 20DP4D  

SG2OHP4D 20HP4E Direct  

SG21ACP4A 21AMP4B Direct  

SG21AUP4B 21AVP4C Direct  

SG21AWP4 21AWP4A Direct  

SG21DEP4A 21DEP4A Direct  

SG21EP4B 21EP4C Direct  

SG21FLP4 21CBP4A Direct  

SG21FP4C 21FP4D Direct 

SG21WP4A 21WP4B Direct  

SG21XP4A 21XP4B Direct  

SG21YP4A 21YP4B Direct  

SG21ZP4B 21ZP4C Direct 

SG24AEP4 24AEP4 Direct 

24XP4 24CP4B AD  
COLOR PICTURE TUBES 

24YP4 24AEP4 A  
15GP22 15GP22 Direct 24ZP4 24AEP4 Direct  

27EP4 27RP4A AD  19EYP22 19EYP22 Direct 19EWP22  
27GP4 27RP4A AD  

21AXP22 
27MP4 27MP4 Direct 21NIP22A 

21AXP22A Direct 27NP4 21AXP22A/ 
27RP4 27RP4A A 2IAXP22 

27RP4A 27RP4A Direct 21CYP22 
SG1OFP4A 10FP4A Direct 21CTP22A 21CYP22A Direct 

SG12KP4A 12KP4A Direct 21FBP22 21F131322 Direct 

SG14CP4A 14CP4B Direct 21FBP22A 21FBP22A Direct 

SG14WP4 14WP4 Direct 21FJP22 21FJP22 Direct 

SG16KP4A 16RP4B Direct 21FJP22A 21FJP22A Direct 

2IFKP22 21FJP22 Direct  

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

Type to Replace Re-
be Re- by RCA place-
placed Type ment' 

Type to Replace Re-
be Re- by RCA place-
placed Type ment' 

25AP22 
25AP22A 

25AP22A Direct 

25BP22 
25BP22A 

25CP22 25AP22A Direct 

25PP22A Direct 

25FF'22 
25FP22A 

256P22A Direct 

25CP22A 
25Œ22A 

25AP22A Direct 

°See Key to Repletee.ent Inforwation on front of this section. 
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FEATURES OF FLUORESCENT SCREENS 

The fluorescent screens of the cathode-ray tubes covered in 
this Section are identified according to phosphor number, 
e.g., Pl, P2, P4, PS, P7, etc. 

Phosphor PI produces a brilliant spot having yellowish- green 
fluorescenceandmedium persistence. Types havingthisphosphor 
are particularly useful forgeneraloscillographic applications 
inwhichrecurrent-wave phenomena are to be observed visually. 

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

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

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

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

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

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

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

11-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 

SCREEN 
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FEATURES OF FLUORESCENT SCREENS 

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

Phosphor P16 has violetaswellasnear-ultroviolet fluorescence 
and phosphorescencewithveryshortpersistence. This phosphor 
has a stable, exponential decay characteristic andisparticu-
larly useful for the high-speed scanning requirements of a 
flying- spot video- signal generator. 

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

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

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

11-58 ELECTRON TUBE DIVISION 
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SPECTRAL- ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P4 

SULFIDE TYPE 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P4 

SULFIDE TYPE 

FOR KINESCOPES 

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

FOR OSCILLOGRAPH TUBES 

The persistence characteristics of the phosphores-
cence are the same as those shown for the Pll phos-
phor. 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPOR P4 

SILICATE TYPE 

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

TUBE DIVISION 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR N2(4 
SILICATE-SULFIDE TYPE 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPOR Nit 4 

SILICATE— SULFIDE TYPE 

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

OF PHOSPHOR N2 5 
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1€ 
BUILDUP CHARACTERISTICS 

OF PHOSPHOR P7 

iiIr 1 iiIIIIIIIIII 11 ill 
FINAL HIGH-VOLTAGE -ELECTRODE VOLTS: 4000-9000 
SCANNING AREA (CM) 7X7 

NUMBER OF LINES: 260 APPROX. 
EXCITATION' PULSE OF 1/60 - SECOND DURATION 

SUPPLIED TO GRID Nei OF CATHODE-

1 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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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

I I I I I Ill 

-_ SCANNING AREA (CM) : 7 x 7 
OF LINES , 260 APPROX. _NUMBER 

EXCITATION: PULSE OF 1/60-SECOND DURATION SUPPLIED - 
TO GRID Ne 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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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR P7 
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---- EXCITATION LEVEL 

(SATURATION)   

SCANNING AREA (Cm): 7 x 7 
SCANNING PERIOD (SEC) : 1/60 

i/   
NUMBER OF LINES: 260 APPROX. 
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is3 
PERSISTENCE CHARACTERISTICS 

OF PHOSPHOR N-21I 
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• WHERE n=SLOPE 

CURVE A: 2p.A/CM 2, 1/60 SEC. PULSE 

B. 20µA/CM 2, SINGLE-LINE SCAN 

C: 50µA/CM2, SINGLE-LINE SCAN 
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SPECTRAL—ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR PI 2 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI2 

— CURVE 15 ESSENTIALLY INDEPF.NDENT 

OF TUBE OPERATING VALUES 
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SPECTRAL— ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR P 14 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI4 
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Is3 
SPECTRAL— ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR PIS 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PIS 

Hill II ii I ' I I II I Mill 

— 
—VISIBLE 
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_ 

COMPONENTS EACH ESSENTIALLY INDEPENDENT OF  TUBE OPERATING VALUES. 
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 SPOT.  

ULTRAVIOLET 

SHOWN BY CURVE. 

DECAYS TO APPROXIMATELY 10.1e OF 
MAXIMUM IN NOT MORE THAN 0.05 
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SPOT. SHARPLY FOCUSED. _ 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI6 

111111111 111111 

CURVE IS ESSENTIALLY INDEPENDENT OF 
TUBE OPERATING VALUES. 

SPOT: SHARPLY FOCUSED. 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR P20 

1 1 1 11 1 1 1 1 1 1 111 

TO 2 

— 

WHERE n = SLOPE 
CURVE A: 2 µA/CM 2, /60-SECOND PULSE. 

B: 20 isA/CM2 SINGLE-LINE SCAN. 

C: 50 µA/CM 2,SINGLE- LINE SCAN 
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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.-.0.287,Y=0.3161. 

COMPONENT COLOR 
GENERAL 

DESCRIPTION 
BLUE 

JEDEC DESIGNATION* 

PURPLISH-BLUE 

CIE COORDINATES 

0.146 
0.218 
0.674 

0.052 
0.712 
0.326 

GREEN YELLOWISH-GREEN 
REDDISH- ORANGE RED 

111JEDEC COLOR CLASSIFICATION CORRESPONDING TO 
CIE COORDINATE VALUES. 
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92CM -7969R4 

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

GROUP PHOS— 

PHOR P22 

10-60 



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 milliseconds after excitation is removed. 

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



Group Phosphor P22 
All-Sulfide Type 

e SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
11111 
IIHI 

11111 

• 

SIMULTANEOUS EXCITATION OF BLUE PHOSPHOR, GREEN 
PHOSPHOR, AND RED PHOSPHOR TO PRODUCE 9300* 
+ 27 M.P.C.D. WHITE(X=0.28I, Y. 0.310. 

COMPONENT COLOR 
C.I.E. COORDINATES 

X y 
BLUE 0.155 0.061 
GREEN 0.265 0.585 
RED 0.639 0.342 
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Group Phosphor P22 
All-Sulfide Type 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is « chum 
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. 



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

• 

• 

e 

• 

Spectral-Energy Emission Characteristic 
a The relative intensities of the narrow- emission bands of the red pltosphor 
are dependent on the resolution of the measuring device. 

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

WHITE (X• 0.28). Y • 0.311/. 

COMPONENT COLOR 
C. I . E. COORDINATES 

X y 
RED 0.676 0.324 
BLUE 0.155 0.061 

GREEN 0 290 0.590 

4000 5000 6000 
WAVELENGTH— ANGSTROMS 

PEAKS IN THIS AREA 
HAVE BEEN REDUŒDI. 
BY A FACTOR OF 5. 

7000 

92CM-1308881 
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RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



Group Phosphor P22 
Rare-Earth Fed), Sulfide (Blue & Green) 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 per cent of the initial value in: 

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

.-,ROuP PHOS— 
PHOR P22 

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





PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P24 

1 I 
— 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. 

0 RADIO CORPORATION OF AMERICA 
Eliictronic Components and Devices Harrison. N. J. 

CRT 
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Dimensional Outline Bulb J67-1/2 A 

FOR PICTURE TUBES UTILIZING BULB J67- I/2 A 

(For bulbs with and without integral protective window) 

SCREEN 
HEIGHT 
5.375 
MIN. 

OVERALC 
LENGTH 

3.94it2   
4. 2ii2  

CAVITY CAP 
JEDEC m6..6-21 

SCREEN WIDTH 
7188 MIN. 

Le* 
1.561Q 

920.-5472 

DIMENSIONS IN INCHES 

• See data for specific tune type. 

•• Integral protective window is indicated. 

A For bulb without protective window. 

• For bulb with protective window. 

• 

• 

CRT 
OUTLINES ; 

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



Dimensional Outline Bulb J67-1/2 B 

FOR PICTURE TUBES UTILIZING BULB J67- I/2 B 

N.. • 

efe, 

scREEN want 
7.500 MN. 

 OVERAII, 
LENGTH 

h.- 3.501.12-T—  -Lucrtia(e 

SCREEN 
HEIGHT 6.69 
5.675 512 
MIN. 

1259.12 

DIMENSIONS IN INCHES 

" See date for specific tube type. 

CAVITY CAP 
JEDEC NO.J1-21 

IKICL-12834 

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

OUTLINES IA 

4-65 



Dimensional Outline Bulb J109-1/2 A/C 

FOR PICTURE TUBES UTILIZING BULB J109-1/2 A/C 

OVERALL LENGTH ° 

abeje o Nble. e le sc• 

SCREEN WIDTH 
11500 MN. 

SCREEN 
HEIGHT 9.719 
8625 t.125 
MIN. 

- 9281* e ' LEING'711" 

'•eae-

tietiteee> 
e 

DIMENSIONS IN INCHES 

° See data for specific tube type. 

CAVITY CAP 
JEDEC No. JI-21 

1.-2.625 t .250 

92CL -HUM 

CRT 

OUTLINES IA 

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



_ SCREEN WIDTH 
12.062 MIN. 

Diimensional Outline Bulb J112 A/B 

FOR PICTURE TUBES UTILIZING BULB JII2 A/B 

SCREEN 
HEIGHT 
9.500 

INCHES DIMENSIONS IN 

' See data for specific tube type. 

— 

10.562 
2.125 

- OVERALL LENGTH" 

1 

.--T.688 2 125 -I Legg,. 

1 

CAVITY CAP 
JEOCC PC J-2I 

I.-- 2.250 0.250 

RADIO CORPORATION OF AMERICA 
Electronic Cienponents and Devices Harrison. N 



Dimensional Outline Bulb J125 A 

FOR PICTURE TUBES UTILIZING BULB JI25 A 

AND PROTECTIVE WINDOW ( FPI25 A) 

SCREEN WIDTH 
12.938 MIN. - 

SCREEN 
HEIGHT 
10.250 
MIN. 

h 13.703 t .125 
23.88 R. 

,25 41:143 
-D25 

DIA. 

OVERALL 
I LENGTH * 

6.312 _ NECK 
„ -188 LENGTH * 

11.094 
±125 

• 

- BASE * • 
CAVITY CAP 

JEDEC No. JI-21 

L. 1.500 t . 125 

Jtoe 
tleree9 

eee e  
te, e 

DIMENSIONS IN INCHES 

• See date for spet.ifle tuce type. 

• 

92CL-12264R1 

• 

II/ 

• 
CRT 

OUTLINES 2 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



Dimensional Outline Bulb J125 B 

FOR PICTURE TUBE UTILIZING BULB JI25 B 

• 

• 

• 

• 

el e  

ee( e  

eee 

SCREEN WIDTH 
•— 12.938 MIN. 

RM.-BAND OPENING 
13.141 MIN. 

RIM—BAND 
OPENING 
10.494 
M1N. 

SCREEN 
HEIGHT 
10.250 
MIN. 

11.270 
±.125 

DIMENSIONS IN INCHES 

• See date for specific tee type. 

OVERALL 
LENGTH* 

NECK 
LENOTAF . 

132)42 

CAVITY CAP 
JEDEC No.JF-21 

k-1312 1 .125 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 

CRT 

OUTLINES 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB JI25 C2 

SCREEN WIDTH 

12 16 MIN. 

13 45+1 
64 

SCREEN 
HEIGHT 

1 
10-
4 

MIN. 

5 

1.125+ • ° 3I DIA — .025 ' 

e 

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



Bulb J125 C2 

BULB J125 C2 

OVERALL 

i+i --..1 NECK * 
8- 8 LENGTH 

, 7 
'64 

±-6 

CAVITY CAP 
JEDEC No.J1-2I 

4._11+1 
I 16 — 8 

DIMENSIONS IN INCHES 

92GL-42037 

See data ' o- specific tube type. 

RADIO CORPORATION OF AMERICA 

Eltranic. Comporents and Devices Harrison, N. 4. 

CRT 

OUTL INES 4 
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Dimensional Outline Bulb J129 A/B 

FOR PICTURE TUBES UTILIZING BULB JI29 A/B 

SCREEN WIDTH 
13.500 MIN. 

SCREEN 
HEIGHT 11.500 
10.125 2.125 
MIN. 

OVERALL LENGTH° 

11.250 ± es1 NECK 
LENGTH 

età 

BASE . 

CAVITY CAP 
;JEDEC No JI-21 

1•• 1625 ± .250 

REFERENCE LINE -\ 
DETERMINED BY GAUGE 

JEDEC No. G-110 

DIMENSIONS IN INCHES 

See data for specific tube type. 

92C1-11517/11 

CRT 

OUTLI NES 4 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N 1 11111e1 



Dimensional Outline Bulb J132-1/2 A/B 

FOR PICTURE TUBES UTILIZING BULB J132-1/2 A/B 

• 

• 

13.3c,*obs' \ 
tee  

  SCREEN WIDTH 
4.750 MIN. 

1
 OVERALL LENGT11. 

7.125 5.125_1--NEcK 

SCREEN 
HEIGHT 12.750 
11688 5125 
MW. 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC Nn G -126 

• CAVITY CAP 
JECIEC Na -21 

DIMENSION S IN INCHES 

• See data for specific tube type. 

± .125 

IRCL-1,3011111 

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

CRT 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB J132—I/2 C/D 

SCREEN 
HEIGHT 

II 11; 

MIN. 

SCREEN WIDTH 

14-3 MIN 
4 

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



Bulb J132-1/2 C/D 

BULB J132-1/2 C/D 

OVERALL 

LENGTH * 

9i h 
NECK 
LENGTH* 

CAVITY CAP 
JEDEC No. J1-21 

31±* 

t:&$ ,«o 

95- çee 
e 

92CL-11514 

ALL DIMENSIONS IN INCHES 

See data for 5pecific tube type. 

RADIO CORPORATION OF AMERICA 
Electron Tubr Division Harrison. N. J. 

CRT 

OUT1..INES 6 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

• 
we'g 

SC \b\it, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N..1. 

SCREEN 
HEIGHT 

IiiMIN. 

SCREEN WIDTH 

14 —5 MIN. 
16 

• 

• 

• 

• 

• 



Bulb J133 B/D 

BULB JI3S B/D 

OVERALL 
LENGTH. 

+ 1 L. NECK 
— 16 — 8 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

LENGTH• 

BASE .' 

CAVITY CAP 
JEDEC No. J1-21 

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

CRT 

OUTLINES 7 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN WIDTH 
1 

14 -4 MIN. 

I 
15 25+64 -1 

7 + I 
I-- — DIA. 
16 16 

SCREEN 
HEIGHT 

3 
10-

4 
MIN. 

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



II + I 
1116— 8 

Bulb J133 C/E 

BULB JI33 C/E 

OVERALL 
LENGTH* 

9 
12 — 

32 

+ 1 

r1 

  NECK 
LENGTH* 

BASE* 

CAVITY CAP 
' JEDEC No. JI- 21 

8 4 

ALL DIMENSIONS IN INCHES 

• See data for speziTic tube type. 

e RADIO CORPORATION OF AMERICA 
Eiectror Tube Division Harrison. N. J. 

CRT 

OUTLINES 8 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

\-e 
etel-

ate  G. ge. ,p-

SCREEN WIDTH 
141 MIN 16 

25 I 15 + 
64 _ 8 

7  + I I— — DIA 16 — 16 ' 

SCREEN 
HEIGHT 
II-1 e 
MIN. 

• 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison, N. J. 



Bulb 1133 F/G 

BULB J133 FIG 

• L OVERALL 
LENGTH * 

9 
12--
32 

- e 

ei ± NECK 
LENGTH * 

BASE * 

CAVITY CAP 
JEDEC No. JI -21 

3 + 
— 4 

92CL-11557 

DIMENSIONS IN INCHES 

* See data for spec;fic tube type. 

iee RADIO COFPORATION OF AMERICA 
'14)111 fie, tromc Components and Devices Harrison. N J. 

CRT 
OUTLINES 9 
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Dimensional Outline Bulb J149 A 

FOR PICTURE TUBES UTILIZING BULB JI49 

SCREEN 
HEIGHT 13.338 
12.000 ± 128 
MIN. 

SCREEN WIDTH 
15.125 MIN. 

OVERALL 
.-- LENGTH" 

NECK 
LENGTH" 

CAVITY CAP 
JEDEC No. J1-21 

L-1562 ± .125 

—joo REFERENCE LINE-
DIA. DETERMINED BY GAUGE 

JEDEC No. G— I26 

92CL-1151CoM 

DIMENSIONS IN INCHES 

• See data for specific tube type. 

CRT 
OUTLINES 9 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



Dimensional Outline Bulb J149 B 

FOR PICTURE TUBES UTILIZING BULB JÍ49 8 

O 

• 

• 

• 

• 

c ,e0" \ 
els 

eyo-e 

SCREEN 
HEIGHT 
12.000 
MIN. 

scr,E,,E2,4 er, 

13.344 
± . 25 

OVERALL _ 
LENGTH . 

9.750 ± .125•h 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G-116 

  NECK 
LENGTH * 

- BASE * 

CAVITY CAP 
JEDEC No. J1-21 

0*- 1000 ± .250 

DIMENSIONS IN INCHES 

• See data for specific tube type. 

92CL-11604R1 

D oe, RADID CORPORATION OF AMERICA 
Ala Electronic Components and Devices Harrison, N. 1 

CPT 

C LINES II 
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Dimensional Outline Bulb J149 C 

FOR PICTURE TUBES UTILIZING BULB JI49 C AND PROTECTIVE PANEL 

SCREEN WIDTH 
— — 15.250   

MIN. 

SCREEN 
HEIGHT 
12.062 
UN. 

r— 17.266± .094 ---

20.25 R. 25 R. 

1.125_+ 02°453 DIA. 

/— 2.438 

OVERALL 
LENGTH* 

LNEECt N 

" 

- -C4 

BASE*. 

14 

t ;2 cAviri CAP 
JEDEC NA JI-21 

ee-ev 
Ase-

DIMENSIONS IN INCHES 

• See data for specific tube type. 

1562± 125 

92CIAMMM 

CRT 

OUTLINES II 

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



Dimensional Outline Bulb J149 F 

FOR PICTURE TUBES UTILIZING BULB JI49 F 

• 

• 

• 

• 

• 

e70•4:1, 
vÇP6-e " 

MM-WANG 
OPENING 
12.840 
MW. 

SCREEN WIDTH 
-15.187 MIN. — 

RIM-BAND OPENING 
5.950 

DIMENSIONS IN INCHES 

*See data for specific tube type. 

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

CRT 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB JI61 C/D 

SCREEN 
HEIGHT 

12 1  
4 

MIN. 

SCREEN WIDTH  
17 MIN. 

e 

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



Bulb J161 C/D 

BULB JI 61 C/D 

+ 
— e 

14 I + 
4 - 16 

OVERALL 
LENGTH* 

61+ 
8 - 4 

NECK 
LENGTH*-» 

BASE * 

- CAVITY CAP 
JEDEC No.JI-21 

\.2eeiee-

C e Z;e'D‘ko•C'' 

.çkeeeDtG 
92CL - I I 897 

ALL DIMENSIONS IN INCHES 

• See data for E.pecifir tube type. 

RAD IO CORPORAT ION OF AM ER ICA 

Electron Tube Division Harrison, N./. 

CRT 

OUTLI NES 13 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN WIDTH 

I7i MIN. 

1 
SCREEN 
HEIGHT 

13-S-

MIN. 

1  

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



Bulb J165 Z 

BULB JI65 Z 

OVERALL 
LENGTH • 

'5  I4 3 e 4._  

ALL DIMENSIONS IN INCHES 

*See data for specific tube type. 

t. 
NECK 

LENGTH * 

BASE * 

CAVITY CAP 
JEDEC No. JI -2I 

reet, CRT 
RADIO CORPORATION OF AMERICA OUTLINES 14 

Electron Tube Division Harrison, N. J. 3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

tee"-
o\e' 
\ 

ce• 
5 2.0 

SCREEN 
HEIGHT 

I3i 

MIN. 

SCREEN WIDTH 

194 MIN. 

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



Bulb J170 A/C 

BULB .1 i'70 A/C 

OVERALL 
LENGTH * 

  15 2 - + 
32 - 16 

32 4 

\.eOe 

eee 'é 

95.5-tlee ve e) 
e 

e s e 92CL-11598 

NECK __. 
LENGTH * 

BASE * 

CAVITY CAP 
JEDEC No. JI -21 

Se data for specific tube type. 

ALL DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 
.16111 Electron Tube Division Harrison. N. J. 

CRT 

OUTLINES 15 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

Gee 

sC,9* 25) 

SCREEN WIDTH 

19 1 MIN. 
16 

204-± 

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

SCREEN 
HEIGHT 

3 
14 

16 
MIN. 

FI 

7+ I 
DIA. 

16 16 



Bulb J170 B/D 

BULB JI70 B/D 

  OVERALL _ 
LENGTH. 

17+ 3 
15 32 _ 16 

5 + 1 

32 T 4 

1 : I!. 
1.‘'s 

Wet% o. alee't 
e e. 92CL-11566 

NECK 
LENGTH. 

BASE * 

, CAVITY CAP 
JEDEC No.JI-21 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

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

CRT 

OUTLINES 16 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

e ee e 1/2 e 

SCREEN WIDTH 

19716 MIN. 

20+ ± 

SCREEN 
HEIGHT 

MIN. 

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



Bulb J171 B/F 

BULB JI71 B/F 

161 

OVERALL 

LENGTH * 

15 32 — 16 LENGTH * 
NECK 

+ 
17  3   

te'é;:( 
,OÇ:egee.c' 

vete 92CL—I1607 

ALL DIMENSIONS IN INCHES 

*See data for specific tube type. 

BASE * 

CAVITY CAP 
JEDEC No. J1-21 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Damson, IV. J. 

CRT 

OUTLINES 17 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

ee 
ee 

19-á 

SCREEN WIDTH 

19 161  MIN 

SCREEN 
HEIGHT 

15 1  
16 

MIN. 

PH  

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



Bulb J171 D/E 

BULB JI71 DIE 

OVERALL 
LENGTH ,. 

12 1 t 3   
2 16 

CAVITY CAP 
I JEDEC No.JI-21 

e 

sei.r(ce4 
ete e ,t e 

92CL—I1599 

ALL DIMENSIONS IN INCHES 

See data for speci'ic tube type. 

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

CRT 

OUTLINES 18 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

I5à 

MIN. 

SCREEN WIDTH 

19à MIN. 

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



Bulb J171 G/K 

BULB JI71 OK 

OVERALL 
LENGTH* 

9 1+ 3   NECK 
4 .6 ›. LENGTH* 

16 

'LA 

wee," 
9:(4`te• 

çe,'zee 

CAVITY CAP 
JEDEC No.JI-21 

92CL— 11593 

ALL DIMENSIONS IN INCHES 

• See data for soecific tube type. 

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

CRT 

OUT L I NES 19 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

IS 

MIN. 

SCREEN WIDTH 

I9ik MIN. 

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



Bulb J171 H/J 

BULB JI71 H/J 

• 

• 

• 
16 8 

OVERALL 
LENGTH . 

9 + 3 
— 16 

NECK 
LENGTH . 

CAV1TY CAP 
JEDEC No JI- 21 

,\)0› 

E:et5; «,'\15' 
95-çetel, 
ve%E:e 

92CL — 11572 

DIMENSIONS IN INCHES 

'See data for spec if: tube type. 

RADIO CORPORATION OF AMERICA 
Electrceic Components and Deuces Harrison, N. J. 

CRT 

OUTL INES 20 
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Dimensional Outline Bulb J187 A 

FOR PICTURE TUBES UTILIZING BULB JI87A 
AND PROTECTIVE PANEL FPI98 

air 

45-te c,- 4, 
iece of. 

DIMENSIONS IN INCHES 

• See data tor specific tube type. 

lItCL-1,57$1.1 

CRT 
OUTLINES 20 

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



Dimensional Outline Bulb J187 B 

• FOR PICTURE TUBES UTILIZING BULB J187 B 

oe› 
4efebe 

• 

• 

• 

SCREEN WIDTH 
19.220 

SCREEN 
HEIGHT 16.500 
OAS 0100 
IAN 

DIMENSIONS IN INCHES 

•e data for speci fic tube type. 

OVERALL LENGTH* 

NECK 
LENGTH 'LI 

94060.126   

CAYITV GIP 
MEL No. J1-21 

2.000*2°° 

( RADIO CORPORATION OF AMERICA 
„.......16") Electronic Components and Devices Harrison, N. J. 

CRT 
OUTLINES 22 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB JI87 C/F 

SCREEN 
HEIGHT 
,51 

e 
MIN. 

SCREEN WIDTH 

19 14 MIN. 

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



Bulb J187 C/F 

BULB JI87 C/F 

+ 

LENGTH. 
OVERALL   

NECK 
LENGTH* 

CAVITY ...AP 
JEOEC No. JI — 21 

± 

\ C' 

cEs• 6 

e e 92CL-- 11564 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

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

CRT 
WTI. I NES 23 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

I 
SCREEN 
HEIGHT 

SCREEN WIDTH 

191 MIN. 

211 ± * 

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



Bulb J187 D/G 

BULB JI 87 DIG AND PROTECTIVE PANEL 

OVERALL   
LENGTH * 

NECK 
LENGTH * 

17 e 

CAVITY CAP 
JEDECNo.M-2I 

- — 4 

DIMENSIONS IN INCHES 

'See data for specific tube type. 

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

CRT 

OUTLINES 24 
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Dimensional Outline Bulb J187 E 

FOR PICTURE TUBES UTILIZING BULB JI87 E 

GO SCREEN 
HEIGHT 
15. 25 
MIN. 

16.500 
*.125 

SCREEN WIDTH- I 
19.312 MIN. 

DIMENSIONS IN INCHES 

'See data for specific tube type. 

-OVERALL LENGTH*-- 

LÉgele-1 

-6751D J56 I 

CAVITY CAP 
- JEDEC 

No.J1-21 

2i01250 

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



Dimensional Outline Bulb J187 Hl 

FOR PICTURE TUBES UTILIZING BULB JI87 NI 

SCREEN 
HEIGHT 
6.125 
811N. 

16.500 
+.156 
-.125 

SCREEN WIDTH 
19250 MIN. 

20.500 * 125 

L125 .031 
DIA. 

OVERALL LENGTH*— 

NEC 
LENGTH - 1 

— 12.078.188 

DIMENSIONS IN INCHES 

*See data for specific tube type. 

CAVITY CAP 
— JEDEC 

No. J1-21 

5.750 
*250 

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

CRT 

OUTLINES 25 
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Dimensional Outline Bulb J187 J 

FOR PICTURE TUBES UTILIZING BULB JI87 J 

SCREEN 
HEIGHT 
15.125 
MIN. 

16.650 
3.125 

OVERALL LENGTH"— 

NECK 
LENGTH 1 

—12.500i.188  

SCREEN WIDTH j RIM— BAND 700 
9250 MIN. OPENING *.:25 

15.930 
RIM-BAND OPENING MIN. 

19 900 MIN. 

DIMENSIONS IN INCHES 

'See data for specific tube type. 

CAVITY CAP 

NjoE,?1EC21 

.] 4 :25 ± 250 

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



Dimensional Outline Bulb J187 K 

FOR PICTURE THUS UTILIZING BULB JI87 K 

• 
tee ette 

"el; età" • 'eee see"'  

• \ 

SCREEN 
HEIGHT 
15.125 
Mft 

 SCREEN WCONJ 
19.250 MIN 

RIN-RANO OPENING 
e—  19900 MIN. 

%ASO 
L125 

ROA-RANO 
OPENING 
15030 
MIN. 

1/1C1.-It702 

DIMENSIONS IN INCHES 

*Se Jute Tor uecific tube type. 

-OVERALL LENGTH 

• 

\I 

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

CRT 

OUTLINES 26 
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Dimensional Outline Bulb J187 L 

FOR PICTURE TUBES UTILIZING BULB JI87 L 

0T7e 

e°‘‘ stee'-'1   

r 
15.125 
IMN. 

SCREEN WIDTH 
19.250 511N. 

RIN-9APEI OPENING 
19.900 MIN. 

NIM-BAND 
OPENING 
1E950 
Mit 

letel.-13019 

DIMENSIONS IN INCHES 

*See data for specific tube type. 

• 

• 

• 
-•••••••  

CRT 
OUTLINES 26 

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



Dimensional Outline Bulb J192 A/B 

FOR PICTURE TUBES UTILIZING BULB JI92 A/B 

• 

• 

R. 

SCREEN 
HEIGHT 
16.875 
MIN. 

8.438 
6.125 

SCREEN WIDTH 
21.438 MM. 

22.668± 125 

r OVERALL LENGTN.--1 
PECK 
LENGTHe_i 

1 
—13.6256.188 

DIMENSIONS IN INCHES 

*See data for spec fic tube tyoe. 

CAVITY CAP 
JEDEC 
No. J1-21 

5.250 
*250 

erCL-11118» 

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

CRY 
OUTLINES 26A 
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Dimensional Outline Bulb J192 C/D 

FOR PICTURE TUBES UTILIZING BULB JI92 C/D 

SCREEN 
HEIGHT 
16375 
MM. 

18.500 
*.125 

SCREEN WIDTH 
21.438 MIN. 

92CL-11587/11 

DIMENSIONS IN INCHES 

• 
'See data for specific tube type. 

,--OVERALL LENGTH*-- 

LÉFOH.-1 

-10.438 *.188 I 

CAVITY CAP 

No. JI-Sl 

2.000 

0,11 14 RADIO CORPORATION OF AMERICA 
AU" Electromc Components and Devices Harrison, N. J. 

CRT 
OUTLINES 27 
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Dimensional Outline Bulb J214-1/2 A 

FOR PICTURE TUBES UTILIZING BULB J214- I/2 A 

SCREEN 
HEIGHT 
I8.625 
MIN. 

SCREEN WIDTH 
24.250 MIN. 

112C1.-1154421 

DIMENSIONS IN INCHES 

*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 MJI35 A 

•  SCREEN WIDTH_ 
14.375 MIN. 

15.938 * 125307 1. 1 ANODE 
UP-TERMINAL 

METAL 
SHELL 

1.438* 062 
DIA 

DIMENSIONS IN INCHES 

*Sae data for specific tube type. 

OVERALL LENSTN' 

92C1-11580RI 

RADIO CORPORATION OF AMERICA 
Electronic Compon..nts and Devices Harrison. N. J. 

CRT 

OUTL INES 28 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB MJI66 A 

ot4e' 

tee \ s e 

SCREEN WIDTH 
1 

18 - MIN. 
e 

  1923 + I   
32 - 8 

7+ I 
I-- — DIA. 
18 113 

SCREEN 
HEIGHT 

13i• 

MIN. 

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

ULTOR 
LIP-TERMINAL 

METAL 
SHELL 



Bulb MJ166 A 

SULB MUI66 A 

OVERALL 
LENGTH * 

oot, cc - 

ce1 e 

NECK 

LENGTH 74—e 

BASE 

92CL — 11590 

ALL DIMENSIONS IN INCHES 

• See data for spec i f ic tube type. 

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

CRT 

OUTLINES 29 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREE N 
HEIGHT 

MIN. 

SCREEN WIDTH 

234 MIN. 

25± 

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

• 

• 

ULTOR 
LIP - TERMINAL 

METAL 
SHELL 

14± DIA. 



Bulb MJ214 A 

BULB MJ2I4 A 

OVERALL 
LENGTH. 

• See data 1 or ,; pecific tube type. 

ALL DIMENSIONS IN INCHES 

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

CRT 
ONTL I NES 30 

3-62 





REFERENCE-LINE GAUGE 
JETEC N2G-I10 

1--
.500" 

  3"DIA. 

542"±.003"DIA.E-

.500"t.005"R 

Th 
A48" 650" 
t 005" 

.5"R. 

Eit.5" 
TAPER WITHIN 

INDICATED ARE A 

2.5" 

-11.1 1.500" 

14  DIA. 

2" DIA.   

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

92C5-7391RI 

9-58 ELECTRON TUBE DIVISION 
EAEHO CONORATION OE AMERICA. HARRISON, NEW JERSEY 

CE-7391R1 



REFERENCE-LINE GAUGE 
JETEC N2 G-116 

3.812" DIA. 

3.244"±.001"01A. 

--11.542"±.003"DIA.h-

45** .5." 

.562" 
c .t.001" 

.4.18" .650" 

i.005" 

.500"±.005"R. 

3.062" 

, +.003" 

"00' -.000" 

  2"D1A   

. 5* 
TAPER WITHIN 

INDICATED AREA 

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

92CS-7896R1 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

CE- 7896R1 



REFERENCE-LINE GAUGE 
JETEC Ng•G-I26 

I.634" T 

I.920" T I 1.170" 
t i.005".279" 

3214" 

5.000"±.015" DIA. 

4.500"3.015" DIA. 

4.250" t.002DIA.-

1.1bErt.001" 
DIA. 

M--- 2"DIA. 

.7 14"„  

Y AXIS 
2.500" 

4"X.5" 
TAPER WITHIN 
INDICATED AREA 

— 1 -

.250'1 

3.010" 

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

"y" VALUES MUST BE HELD TO ±.002f 

92C5-9145R1 

9-58 ELECTRON TUBE DIVISION 
P•DI O CORP01,710.4 Of 10.11.. HAUPOON I..FW 1.AV 

CE-9145P1 





X-Radiation Precoutions 

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 kilovo .ts, special shielding precautions for 
X radiation may be necessary. 

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

X—RAD I AT ION 
PRECAUT IONS 

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, N. J. 



e  
IEPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3 

dlIbi Curent   0.6± 10%   
rect Interelectrode Capacitances ( Approx.): 
Grid No.1 to all other electrodes   6.5 µµf 
Deflecting electrode DJI to 
deflecting electrode DJ2   1.7 µµf 

Deflecting electrode DJ3 to 
deflecting electrode DJ4   0.6 µµf 

DJ' to all other electrodes   5 µµf 

gip DJ2 to all other elect -odes   5 m0 
, DJ3 to all other electrodes   3.8 µµI 

DJ4 to all other electrodes   3.8 µµf 
Faceplate, Flat   Clear Glass 
Phosphor ( For Curves, see front of this Section) P1 

Pluorescence  
Phosphorescence   

Persistence   
Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Maximum Overall Length  4-1/16" 
Maximum Diameter  t-1/4" ± 1/16" 
Minimum Useful Screen Diameter  
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 

at or dc volts 
amp 

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

Electrode 
DJ4 

Pin 7- Deflecting 
Electrode 

DJ 3 

Green 
Green 
Medium 

P:n 8 - Ul tor 
(Grid ko.2, 
Grid No.4, 
Collector) 

Pin 9- Deflecting 
Electrode 

DJ2 
Pin 10- Deflecting 

Electrode 
W I 

Pin 11- Internal 
Connection-
Do Not Use 

DJ/ and DJ2 are nearer the screen 
DJ3 and DA,14 are nearer the base 

6-56 TENTATI4E DATA 1 TUBE onnucar4 
EADIO COUPORATION OF EMEEICA, 1.1WISCIE4 NEW EMU 



IEPI 

OSCILLOGRAPH TUBE 

With 0.12 positive with respect to DJ', the spot is deflecte 
toward the midpoint between pins 6 and 7. With 0.13 positiv 
with respect to 014, the spot is deflected toward the midpoin 
between pins 9 and 10. 

The angle between the trace produced by DJ3 and DJ4 
intersection with the plane through the tube axis 
midpoint between pins 9 and 10 does not exceed ±100 . 

The angle between the trace produced by DJ3 and DJ4 and the 
trace produced by DJ' and DJ2 is goo ± 30. 

Maximum Ratings, Design-Center Values: 

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

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

PEAK VOLTAGE EETWEEN ULTOP 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 

et 

and its 
and th, 

Equipment Design Ranges: 

For any ultor voltage (Fcm ) between 
recommended minimum and 15oo volts 

Grid-No.3 Voltage 
for Focus   

Grid-No.1 Voltage for 
Visual Extinctionof 
Undeflected Focused 
Spot  

Grid-No.3 Current for 
Any Operating Con-
dition  

Deflection Factors: 
W I 6 012   
0.13 6 01 4   

Spot Position . . .   

Examples of Use of Design 

For ultor voltage of 

Grid-No.3 Voltage 
for Focus   

10% to 30% of Ec4 

-1.4% to -4.2% of Ec4 

volts 

volts 

-15 to +10 marn0 

210 to 310 vdc/in./kv of Ec4 
240 to 350 v dc/ in. / kv of Ec4 

0# 

Ranges: 

500 t000 volt: 

50 to 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 900 volts may be used under conditions of low-velocity 
deflection and low ambient light levels. For operation between 50 
and 500 volts, it is essential that the ultor voltage be applied befor 
beam-current flow. Otherwise, a screen charge may develop to block 
off or distort the scanning pattern. 

See next page. 

6-56 TENTATIVE DATA 1 
ILK DIVISiON 

RADIO CW01101014 01 &YMCA. MARMON, WV/ AMY 



IEPI 

OSCILLOGRAPH TUBE 

For ultor voltage of 5oo loot) volts 

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

peflection Factors: 
DJ2  105 to 155 210 to 310 volts dc/in. 

DJ 3 & DJ 4  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 

## 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. 

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

I " Nit— I 1/4 "4 I /lb MIN. 
SCREEN DIA. 

SMALL-BUTTON 
UNIDEK AR 
II- PIN BASE 

JETEC N2 E 11-22 

6-56 TENTATIVE DATA 2 
TUBE DIVISION 

«ADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



IEPI 

OSCILLOGRAPH TUBE  • 
TYPICAL OSCILLOGRAPH CIRCUIT 

>>R14 

O 
HIGH 

VOLTAGE 

SUPLV 
O 

GRID MODULATION 
INPUT 

CI: 0.5 µf, 2000 volts 
C2: 1 µf, 200 volts 
C3: 1 µf, 200 volts 
Cu: 0.05 µf, 1600 volts 
C5 C6 C7 C8: 0.05 µf, 600 volts 
RI 62: 510.000 ohms, 1/2 watt 
R3 Ru: 300 :000 ohms, 1 watt 

R5: 250,000- ohms, 2-watt po-
tentiometer 

176: 51,000 ohms, 1/2 watt 
R7: 100,000-ohms, 1/2-watt po-

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

119: 
RIO 

R12 

R14 

TI: 

F1: 

RI3 

R17 

po  ° Ji 

If% J2 

 I(Cc770 DJ3) 

8 

TI 

117 V 
60^, 

DJ4 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

Lr ggn1 .11/2 9:11Mt 
potentiometer 

RI3: Dual 1-megohm 
potentiometer 

1/2 wattle 
R15 R16 R17: 1.5 megohms, 

Transformer, 6.3 volts 
at 1 ampere, insu 1 ated 
for 2000 volts, Such as 
Thordarson 721F08 

1- ampere fuse 

92CS-6950 

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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ç6.3 VOLTS 
= GRID-N#3 VOLTS ADJUSTED FOR FOCUS 

I I II II • rl 11,11 III,  

MAX . ULTOR CURRENT 
FOR ANY TUBE AT ZERO - 

GRID-N21 VOLTAGE 



I E PI 

AVERAGE CHARACTERISTICS 

Ef= 6.3 VOLTS 
;.; GRID-N2 3 VOLTS ADJUSTED FOR SHARP FOCUS 

AT CENTER OF RASTER. 
GRID-N2 I VOLTS ADJUSTED TO GIVE INDICATED 
BRIGHTNESS VALUE ON A 2CM x 2CM, 25- LINE RASTER. 

'77 * LINE WIDTH MEASURED BETWEEN POINTS WHERE 
BRIGHTNESS WAS APPROX. 1/2 THAT AT CENTER OF LINE. 

... 

O 20 40 60 80 100 
RASTER BRIGHTNESS- FOOT-LAMBERTS 

TUBE DIVISON 
LODIO COIPOLOIOFF OF »MICA. IIMMOW MW KIM 

120 

92CM- 8975RI 
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I E P2 

OSCILLOGRAPH TUBE 

e 

ELECTROS -ATIC FOCUS ELECTROSTATIC DEFLECTION 

The IEPa is the same as the lEPI except for the faliowing 

items: 

General: 

Phosphor ( For Cu-ves, see front of this Section)  P2 
Fluorescence  GreeniJi-Yelloy 
Phosphorescence   Greenilh-Yelloy 
Persistepce  Lonç 

I n gener 11, operation of the lEP2 at an ul tor vol t-
age le,. in 750 volts is not recommended. 

AVERAGE CHARACTERISTICS 

1 I I 11 ...... ..„..„. 
E F. 6.3 VOLTS 
GRID- N23 VOLTS ADJUSTED FOR SHARP FOCUS 

-• AT CENTER OF RASTER. 
GRID- N21 VOLTS ADJUSTED TO GIVE INDICATED 
BRIGHTMESS VALUE ON A 2CM x 2 CM, 25- LINE RASTER. 

= * LINE WIDTH MEASURED BETWEEN POINTS WHERE 
7. BRIGHTNESS WAS APPROX. 1/2 THAT AT CENTER OF LINE. 

_1 

0.020 

W
I
D
T
H
 
-
I
N
C
H
E
S
 
*
 

0.015 

0.010 

10 20 

RASTER BRIGHTNESS—FOOT-LAMBERTS 

TUBE DIVISION 
RADIO CORPORATION OF AMERICA, N•RRiSON, NEW JERSEY 

92CM-9189 



IEP2 

AVERAGE CHARACTERISTICS 

} 

Ef= 8.3 VOLTS 

ULTOR VOLTS = 1000 
GR1D-Na 3 VOLTS ADJUSTED FOR FOCUS 

GRID-NI VOLTS 

TUBE DIVISION 
RADIO CORPORATION OF ANOKA. HARRISON. NEW JERSEY 

92CM -9298 



IEPII 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The lEPii is the same as the lEPi except for the following 

items: 

General: 

Phosnhor ( For CJrves, see front of this Sect on)   pli 
Fluorescence Blue 
Phosphore3cence  Blue 

Persistence   Short 

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

AVERAGE CHARACTERISTICS 

il  thill11— 
Ef. 6.3 VOLTS 

= GR1D-Nº3 VOLTS ADJUSTED FOR SHARP FOCUS 
= AT CENTER OF RASTER. 

GRID-N2 1 VOLTS ADJUSTED TO GIVE INDICATED 
BRIGHTNESS VALUE ON A 2CM x 2CM, 25- LINE RASTER. 

*LINE WIDTH MEASURED BETWEEN POINTS WHERE 
BRIGH - NESS WAS APPROX. 1/2 THAT AT CENTER OF LINE. 

1 
0.02  . 

0.010 

HT  

i 
2 4 6 El io 

RASTER BRIGHTNESS—FOOT-LAMBERTS 

H ii 

TUBE DIVISION 

12 

"Oi. [01,0" -ION Of Awe, HAFPISON Nr. 

1  

92C TA — 91E18 
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2API-A 
A .11 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding page) 

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

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

TYPICAL OSCILLOGRAPH CIRCUIT 

55V. 
DC 

CI 

e 

woo V. 
DC 

HIGH-

VOLTAGE 
AC 

SUPPLY 

105V. 
DC 

CI: 0.1 uf 
C2: 1.0 pf 
C3 CR CS CO: 0.05-pf Blocking 

Capacitor. 
RI 02: 0.5 megohm 
03: 3.0 Wegohms 

R5 

VOLTAGE 
INPUT 

TO 

DEFLECTING 
ELECTRODES 

92C5-6582 

00: 1.0-Megohm Potentiometer 
RS: 0.5 Megohm 
06: 0.5-Inegohm Potentiometer 
R7 08: Dual 5-Megohm Potentiometer 
09 RIO: Dual S-Megohm Potentiometer 
Rit RI2 013 RI4: 2 Megorurs 

• 
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 electrodez should be connected dir-
ect to amplifier output. In this service, it is preferaole usually 
to remove oeflecting-electrode resistors Do minimize loading effect 
os amplifie,. In order to minimize spot defocusing, it is essential 
tmat anode No.2 be returned to a point in the amplifier system which 
will give the lowest eoSsible potential difference between anode 140.2 
and the deflecting electrodes. 

The license extended to the purchaser of tuoes appears in the N icense Notice 
accompanying tnem. inforrretion contained herein is furnished witnout assuming 

any oblinations. 

JULY 1, 1945 DATA 2 RCA VICTOR DIVISION 
RADIO ODIPODATION Or ADIRICA. HARt19014. NOW 11111V 



e7q 2API-A 

4 11› 
1,41 1 
‘ide 

HIGH-VACUUM CATHODE-RAY TUBE 

DATA 2 

4 OF BULB WILL NOT DEVIATE MORE THAN 2'-' 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

JULY 1, 1945 RCA VICTOR DIVISION 
RADIO COMMA/ION 0 /MIKA. HAMMON. NNW »WI 
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2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type 201 

General: 

Heater, for Uhipotential Cathode: 
Voltage  6.3 t lo% . . . ac or dc volts 
Current  0.6 amp. 

Direct Interelectrode Capacitances lApprox.): 
Grid No.1 to All Other Electrodes. . 8.0 . . 44f 
Cathode to All Other Electrodes  5.5 . . 44f 
DJI. to DJ2   0.6 . . 44f 
DJ3 to DJ4   1.1 44f 
DJ1 to All Other Electrodes  8.5 . . luf 

DJ3 to All Other Electrodes  9.0 • • 44f 
DJ1 to All Other Electrodes except D..;2   8.1, • . 44f 
DJ2 to All Other Electrodes except DJ1   4.6 • • 44f 
DJ3 to All Other Electrodes except D..:4   7.5 . • ggf 
DJ4 to All Other Electrodes except D.:3   6.0 . . ugf 

Phosphor ( For Curves, see front of this Section) . No.1 

Fluorescence   Green Medium 
Persistence  

Focusing Metnod  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   7-7/16" t 3/16" 
Greatest Diameter of Bulb  2" t 1/16" 
Minimum Useful Screen Diameter   1-3/4" 
Mounting Position  Any 
Base   Small Shell Magnal 11—Pin 

Basing Designation for BOTTOM VIEW   111 
Pin 1— Heater Pin 8— Deflecting 
Pin 2— Cathode 5 Electrode 
Pin 3— Deflecting 4 DJ2 

ElectrodeDJ1 Pin 9— Deflecting 
Pin 4— Anode No.1 Electrode 
Pin 5—NoConnection 2 DJ3 
Pin 6— Deflecting Pin 10— Grid No.1 

Electrode DJ4 Pin 11— Heater 
Pin 7— Anode No.2, 

Grd No.2 

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

With DJ positive with respect to 12, the spot is de— 

flected toward pin 4. With DJ3 positive with respect to 
DJ 4 , the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and DJ4 and 

its intersect Ion with the plane through the tube axis and 

pin 1 does nct exceed 10° . 

The angle between the trace produced by 0.13 and 0.14 

the trace produced by 0.11 and 013 is 900 ± 4° . 

and 

JULY 1, 1945 RCA VICTOR DIVISION 
11A010 CORPORATION OP »URIC" NARINON, NIEW »RON 

DATAI 
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2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding paye) 

Maximum Ratings, Absolute Values: 

ANODE-No.2 d, GRID-N0.2 VOLTAGE  1100 
ANODE-No.1 VOLTAGE . . . .   550 
GRID-N0.1 ( CONTROL ELECTRODE) VOLTAGE: 

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

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

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 sax. volts 
Heater positive with respect tocathode 10 max. volts 

Typical Operation: 

Anode-No.2d Grid-No.2 Voltage* . . 500 1000 volts 
Anode-No.1 Voltage for Focus 

at 75% of Grid-No.1 Volt-
age for Cutoff* . . 125 250•  volts 

Grid-No.1 Volt. for Visual Cutoffi -30 -60•  volts 
Max. Anode-No.1 Current Rangeà . Between -50 and + 10 . • µaop. 
Deflection Sensitivity: 

0,4. and DJ2  0.220 0.110 mm/v dc 
DJ3 and DJ4  0.260 0.130 mm/v dc 

Deflection Factor:" 
D.J1 and DJ2  115 230 . . y dc/in. 
DJ3 and DJ4  98 196 . . v dc/in. 

max. volts 

max. volts 

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

• Individual tubes may require between +201 and -N51 of the values shown 
with arid-No.I voltages between zero and cutoff. 

I Visual extinction of stationary focused spot. Supply should be adjust-
able to t SOS of these values. 

à See curve for average values. 

** Individual tubes may vary from these values by t 201. 

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 WI and D.12. Suit-

able test conditions are: anode-No.2 voltage, 1000 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 I  5 max. megohms 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 

JULY 1. 1945 
RCA Wine OMICM4 

RADIO CORPORATION OP PANRICA. NAMPA NM am 

DATA 1 



2BPI 
OSCILLOGRAPH TUBE 

ELEcrPosTATic FdCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

-eater, for Uniootential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6   amp 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . .   8 mmf 
DJ1 to DJ 2   2 mmf 
DJ3 to DJ 4   2 mmf 
DJ ]. to All Other Electrodes  11 mmf 
DJ 2 to Al Other Electrodes  8 mmf 
DI, to Al Other Electrodes  7 gmf 
DJi to All Other Electrodes  8 . . . µµf 

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

Focusing Method   Electrostatic 
Deflection Method  Electrostatic 
Overall Length   7-518" 3_ 3/16" 
Greatest Diameter of Eulb  2" 3 1/16" 
Minimum Useful Screen Diameter   1-3/4" 
Mounting Position  Any 
Base   Small- Shell Duodecal 12-Pin 

Basing Designation for EOTTOM VIEW   12E 
Pin 1-Heater Pin 8- Anode No.2. 
Pin 2 - Crid No.1 Grid No.2 
Pin 3— Cathode e n .--" in 9- Deflecting 
Pin 4- Anode No.1 Electrode 
Pin 5- Internal D-12 

Connection-- Pin 10 - Deflec.ting 
Do Not Use Electrode 

Pin E - Deflecting I D.1 1 
Electrode 

ELh Pin 11- Internal 

Pin 7 - Deflefting Cornection--
Electrode Do Not Use 

014 Pin 12- Heater 

DJ, and P.I2 are nearer the screen 
DJ and 014 are nearer the base 

With D.11 Positive with respect to DJ2, the spot i3 deflected 
toward pin 4. With DJ3 Positive with respect to DJ4. the 
spot is ceflected toward pin 1. 

The plane through the tube axis and oin ,o.4 may vary frdn 
the trace produced by DJ1 and DJ2 by an anjular tolerance 
(measured about the tube axis) of 100 . 

The angle between DJ1 - DJ2 trace and DJ3 - 014 trace is 
,-)00 ± 30. 

lndicete, a change. 

SEPT. 1. 1950 TUBE DEPARTMENT 
RADIO CORPOPATION OF APARRICA, NAPPISON, NEW 11131.1 

DATA 



2BPI 

OSCILLOGRAPH TUBE 

-› 

Maximum Ratings, Design- Center' Values: 

ANCDE-No.2. VOLIVE  2500 max. volts 
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.2 voltage (4 2) between 500' and atoo volts 

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

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

Current Range. . -15 to +10 . . microamperes 
Deflection Factors: 
W1 A W2  115 to 155 v dc/in./kv of Eb2 
DJ3 e. W4  74 to 100 v dc/in./kv of Eb2 

Spot Position  

Examples of Use of Design Ranges: 

For anode-No.2 voltage of l000 

Anode-No.1 Voltage . . 150-280 300-560 
Max. Grid-No.1 Voltage 

for Visual Cutoff. -67.5 -135 
Deflection Factors: 

2000 

W1 6 W2 
0.13 d W4 

115 - 155 230 - 310 
74 - 100 148 - 200 

Maximum Circuit Values: 

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

Electrode Circuit°. 

volts 

volts 

volts 

volts dc/in. 
volts dc/in. 

1.5 max. megohms 

5.0 max. megohms 

* Brilliance and definition decrease wi th decreasing anode-No. 2 vol tage. 
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 No.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-we radius concentric with the center of the tube face. 

-aIndicates a change. 

SEPT. 1. 1950 TM DEPARTMENT 
RADIO  co.po.atiow OF M'ARICA. IMR111101.1, NEW 1511515 

DATA 



2BPI 

OSCILLOGRAPH TUBE \3\ 

TYPICAL OSCILLOGRAPH CIRCUIT 

o 
HIGH-

VOLTAGE 

AC 

SUPPLY 

T  

95V. 
DC 

CI 

••• 

840V. 
DC 

R5 

65V. 
DC 

ANODE 

NO 2 

ANODE 

• N91 

CATHODE 

GRID 

; 
R7 R9! R9 R101 

R„ R12 

Cl, 0.2 of 
C2: 1.0 mf 
C3 Co C5 Ce: 0.05-of Blocking 

Capacitors. 
RI 02: 2.5 megohms, 0.5 watt 
P3: 2.5 Megohms, 1 Watt 

Nottom 
one 

HEATER 
SUPPLY 

5 ' , 

C67 

VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTRODES 

92CM45777R1 

▪ t.0-Negohm rotent:omete , 
RS: 0.5 wegohm, 0.5 watt 
06, 0.35 merlohm. 0.5 wet 
O7 Rd: Dual 5-1.tegonm potentiometer 
09 RIO: Dual 5-megonm Potentiometer 
R11 012 013 P14: 2 Megorms, 0.5 matt 

• when cathode . s grounded, capacitors shotld have high voltage rating: 
when anode 00.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electroCes should be connected dir-
ect to amplifier output. in this service, it is preferable usually 
to remove deflecting-elect ,ode resistor, to minimize loading effect 
on amplifie ,. In coder 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 aifference between enode No.2 
and the deflecting electrodes. 

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

SEPT. 1, 1950 TM DEPARTMENT 
ItA0.0 CORPOIATION Of »mice. Hannon, raw jOists 

CE-1777h1 



CE -6689 

@ 
2BPI 

OSCILLOGRAPH TUBE 

q_ oF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF BOTTOM OF THE BASE. 

SEPT. 1, 1950 TUBE DEPARTMENT 
tADIO CORFOIATION OF UtFEICA. MARMON, NM MU? 



2BPI 
CHARACTERISTICS 

E. 8.3 VOLTS 
ANODE - NR I VOLTS ADJUSTED FOR FOCUS  rA  
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OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 2BP11 is the same as the 2E1P1 except that it has 
a phosphor of the short—persistence, blue—fluorescence 
type designated R11. The blue radiation of the Pli 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 2EP11 in all moving 
4ilm photographic applications without blurring except 
'n those where film moves at a high speed. The 2BP11 
is also quite sat;sfactory for visual observation pf 
phenomenabecauseitsphosphorhas unusually high br'ght— 
ness for a blue screen. 

In general, operation of the 28P11 at an anode—No.2 
voltage less than 1000 volts is not recommended. 

THE sPECTRAL—ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the P11 Phosphor are shown at the 
front of this Section 

SEPT. :, 195. TUBE DEPARTMENT DATA 
RADIO CORPORATION Of AJARRICA, nAtelsoh hnv, pIppA 
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2F21 
MONOSCOPE 

5— INCH 4AGNETIC—DEFLECTIOrT TYPE 
Supersedes Type i8gg 

General: 

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

Direct I nterelect rode Capacitances: 
Grid No.1 to All Other Electrodes  7 ui4 
Pattern Electrode to Grid No.4   5 ullt 

Pattern: 
Type   See illustration on next page 
Dimensions ( Approx.)   2-5/16" x 3-1/16" 
Calibration  'Up to 500 1 ines 

Focusing Method  El ect eostat i c 
Deflection Method   Magnet i c 
Maximum Sol id Deflection Angle   40° 
Overal 1 Length   12-7/16" + 1/4" - 7/16" 
Greatest Diameter of Bulb  5-1/ 16" max. 

Recessed Small Ball Caps ( Two/ 
Mounting Position Any 
Base 

Basing Designation 
Pin 1- Heater 
Pin 2- Grid No.2 
Pin 3- Grid No.3 
Pin 4 - Grid No.1 
Pin 5- Cathode 

Long-Shell Medi um 6-Pi n 
for BOTTOM VIEW   6BV 

Pin 6 - Heater 
End Cap - Pattern 

El ect rode 
Side Cap- Grid No.4 

Maximum Ratings, Design-Center Values: 

PATTERN- ELECTRODE VOLTAGE  1500 max. vol ts 
GRID-No.4 ( CUECTOR) VOLTAGE. . . . .   1500 max. volts 
GRID-N0.3 ( FOCUSING ELECTRODE) VOLTAGE   600 max. volts 
GRID-No.2 ( ACCELERATING ELECTRODE) VOLT  1603 max. volts 
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Bias Value  125 max. vol ts 
Positive Bias Value  0 max. vol ts 

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

Typical Operation: ? 

Pattern-Electrode Vol tage  1000 . vol ts 
Grid-No. 4 Vol tage  1050 . volts 
Grid-No.3 Voltage for Focus at 

0.5 env Grid-No.4 Currentà 300 approx. volts 
Grid-No. 2 Vol tage  1000 . . . volts 
Grid-No.1 Vol tage foe 

Visual Cutoff on Monitor* —50 apprex. volts 
Internal Res;stance between 

Grid No.4 and Pattern Electrode Greater than 1 meg. 
Grid-No.4 Current  0.5 . . . pan 

f, ,ee next pboe. 

JUNE 20, 194E MOE DIVEION TE1TAr I tE DATA 
RADIO coerotAnom or AMERICA, HARRISON. HEW JERSEY 
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2F2I 

MONOSCOPE 

Pattern-Electrode Signal Current 
(Peak-to-Peak) 

Resolution Capability"   

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance   

0.5 approx. pamp 
500 . . . 

146 max. megohms 

• Individual tubes may require between r 201 and - 201 of these values. 

f 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 damaging the pattern. 

Supply should be adjustable between it 401 and - 801 of this value. 

" with full scanning. 

PATTERN 

92C3-6005 

JUNE 20. 1946 TIME WASION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. NARRISOM NEW JERSEY 
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2F2I 
MONOSCOPE 

• 

SEE 
NOTE 1 

MAX. 

4 /16 /4 

5 '/ MAX. 

PATTERN 
ELECTRODE 34MAX. 

REFERENCE 
LINE  I_ 

(NOTE 3) 

3 

MIN. 
1/2" 

END OF GUN 

SEE NOTE 5 

3 1/4 4  I/4» 

GRID-1,19 4 
RECESSED SMALL 

BALL CAP 
(NOTE 6) 

1.373”MAX. 

EFFECTIVE 
CENTER OF 
DE FLECT'ON 

3/8-± 1/,6" 

LONG- SHELL 
MEDIUM 

6- PIN BASE 
(NOTE 4) 

A' 

12 

II 

f 

+ 

- 8 

e SEE +10TE 8 

3 

BOTTOM VIEW  

4 
4' W2_ 30 Ale 

"•(. 

PATTERN ELECTRODE 
RECESSED SMALL 

BALL CAP 

92CM-6653 
NOTE I: LINE AA' IS PERPENDICULAR TO THE AXIS OF THE TUBE AND INTERSECTS a, 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 *ERE GAUGE 1.438" ± .00G I. D. AND 2" LONG WILL REST ON BULB CONE. NOTE 4: ( CF BULB WILL NOT DEVIATE MORE THAN 2° IN MY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE. 
SO TE 5: MINOR AXIS OF PATTERN ELECTRODE MAY VARY FROM PLANE CC' THRCUGH PIN 2 AND TUPE AXIS BY 10°. TOP EDGE OF PATTERN IS ON SAME SIDE OF TUBE AS PIN 5, NOTE 6: BB' INDICATES PLANE THROUGH TUBE AXIS AND GRID-No.4 TERMINAL, 

JlJNE 20, 1946 TUBE DIVISION 
LACIO CORPOLATION OF AMEtICA.NAIIIIISON, NEW IMP( 

CF-F653 
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3API-A 
OSCILLOGRAPH TUBE 

JUNE 20, 1946 DATA 

and 
AVERAGE CHARACTERISTICS C 

(Anode-No.2& Grid-No.2 Microamperes y 

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

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

TUBE DivisioN 
RA010 CORPORATION 0 1VARRICA. HARRISON, rev/ JERSEY 





3AQP1 

Oscillograph Tube 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotent'al Cathode: 
Voltage ( AC or DC) 6  3 volts 
Current 0  6 ± 10% amp 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to all other electrodes . . . . 7.5 µµf 
Cathode to all othe- electrodes 4  3 ge 
Deflecting electrode W I to deflecting 

electrode 'L2 5  2 mgf 
Deflecting electrode DJ 3 to deflecting 
electrode 10J4   7 mgf 

DJ1 to all other electrodes 10  1 ggf 
DJ 2 to all other electrodes 7  5 mgf 
DJ3 to all other electrodes 8  1 mgf 
DJ 4 to all other electrodes 9  2 mef 

Faceplate, Spherical  Clea- Glass 
Phosphor ( For Curves, see front of this Section)  P1 
Fluorescence  Yellowisn-Green 
Phosphorescence   Yellowish-Green 

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

respect to tube face): 
By deflecting electrodes W I & W2  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, Yo.B12-43) 

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 

Pin 7- Deflecting 
Electrode 

DJ 4 

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

Pin g-Deflect'ng 
Electrode 

W2 
Pin 10- Deflecting 

Electrode 
DJ' 

Pin 11- Internal Con-
nection--
Do Not Use 

Pin 12- Heater 

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

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

DATA 
10-60 



3AQP1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE {2750 max. volts 
500 min. volts 

ULTOR INPUT ( AVERAGE)  6 max. watts 
GRID-No.3 VOLTAGE  1100 max. volts 
GRID-No.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   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 u/tor voltage (Ec m) between 500 and 2750 volts 

Grid-No.3 Voltage 
for focus 16  5% to 31% of E 4 volts 

Negative Grid-No.1 
Voltage for visual 
extinction of 
urdeflected spot . 2.8% to 6.7% of Ec, volts 

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

Deflection Factors: 
ail & DJ2  73 to99 v dc/in./kv of E 4 
DJ5 & CU4  26 to35 v dc/in./kv of Ec4 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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P411 1 

3BPI-A 

e HIGH-VACUUM CATHODE-RAY TUBE 
Superseaes Type 3BP1  

General: 

Heater; for Unipotential Cathode: 
Voltage  6.3 t 10% . , . , ac or volts 
Current  0.6   amp. «d irect Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . . . 8.5 . . wif 
Cathode to All Other Electrodes  8.0 . 
DJ1 to DJ2   2.0 . 
DJ3 to DJ4   2.0 . . ugf 
DJ1 to All Other Electrodes  8.0 . . Pe 
DJ3 to All Other Electrodes  6.0 . . ugf 
DJ1 to All Other Electrodes except DJ2   6.0 . . ugf 11, DJ2 to All Other Electrodes except DJ1   5.0 . . ggf 
DJ3 to All Other Electrodes except DJ4   4.0 . . guf 
DJ4 to All Other Electrodes except D.:3   6.0 . . gut' 

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

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   10" a 1/4" 
Greatest Diameter of Bulb  3' ± 1/16" 
Minimum Useful Screen Diameter   2-3/4" 
Mounting Pos.tion  Any 

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

Do Not Use 3 DJ2 
Pin 5— Anode No.1 2 Pin 11— Deflecting 
Pin 7— Deflecting , Electrode 

Electrode DJ3 ail 
Pin 8— Deflecting Pin 12— No Conn. 

ElectrodeDJ4 Pin 14— Heater 

DJ', and DJ, are nearer the screen 

DJ3 and DJ4 are nearer the base 

With DJI positive with respect to DJ 2, the spot is de— 

flected toward pin 5. With ŒJ 3 positive with respect to 

DJ 4 the spot is deflected toward pin 2. 

The angle between the trace produced by DJ I and DJ 2 and 

its Intersection with the plane through the tube axis and 
pin 5 does not exceed 100 . 

The angle between the trace produced by 013 and DJ 4 and 

the trace produced by DJ 1 and 0,1 2 Is 900 t 30 . 

• 

e 

e 

dc 

Maximum Ratings, Abolute Values: 

ANODE—No.2 & GRID—No.2 VOLTAGE   2200 max. volts 
ANODE—No.1 fOLTAGE  1100 max, volts  

JULY 1. 1945 RCA VIM» onnum DATA 1 
RADIO CORPORATIOM OP MEMO, MARMON, NM »MY 
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3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued from precedi ng page )  • 
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Value  200 max. volts 

Positive Value  0 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 

ANY DEFLECTING ELECTRODE 550 max. voltsma 

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

Heater positivewith respect tocathode 10 max. Volts 

Typical Operation: 

Anode-No.2 & Grid-No.2 Voltage 1500 2000 volts 

Anode No.1 Voltage for Focus 

at 75% of Grid-No.1 Volt-

age for Cutoff. 430 575 . . . volts 

Grid-No.1 Volt. for Visual Cutoffs -45 -60 . . . volts 

Max. Anode-No.1 Current Rangea Between -50 and + 10 ilamp. 

Deflection Sensitivity: 

DJ1 and DJ2   0.169 0.1P . . mm/v dc 

DJ3 and DJ4   0.229 0.172 . mm/v dc 

Deflection Factor: ** 

DJ1 and DJ2   150 200 . . v dc/in. 

DJ3 and DJ4   111 148 . . v dc/in. 

▪ Brilliance and definstion decrease withdecreasing anode-No.2 voltage. 
In general, anode-Boa voltage should not be less than 1500 volts. 

e Individual tubes may require between w20Nand -COS of the values shown 
with grid-No.1 voltages between zero and cutoff. 

• Visual extinction of stationary focuSed spot. Supply shouldbe adjust-
able to t SOS of these values. 

:. See curve for average values. 
Individual tubes may vary from these values by i 201. 

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 031 and DJ2. Suit-

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

anode-No.I 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 thee> 

tube, grid-No.1 voltage should be near cutoff before applica-

tion of anode voltages. 

Maximum Circuit Values. 

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

Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm41110 

Resistance in Any Deflecting-

Electrode Circuit" 5.0 max. megohms 

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

• 

JULY 1, 1945 DATA 1 
RCA vim. comer+ 

Itu010 COIFOFATIOI.1 OF &YMCA. MARMON. NEW AVM 



3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

2000 v. 

o DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

HEATER 
SUPPLY 

Cl: 0.1 pf 
C2: 1.0 le 
C Ce C5 C6: 0.05-pf Blocking 

c apac tors. 
RI R2: 2 Negortais 
RB: 5.5 elegohAs 

" 
DJ2 

C4 11-0 
DJ3 

Cs )H °  
-»_1:0)J4 

VOLTAGE 
'NPUT 
TO 

DEFLECTING 
ELECTRODES 

92CS-6.514 

Re: 2-Begolen Potentiometer 
R5: 1.5 Ilegohms 
RO: 0.5-11egohn Potentiometer 
R7 RB: Dual 5-Megolve Potentiometer 
R9 R10: Dual 5-Megolve Potentiometer 
R11 R12 R1B Ria: 2 Negolues 

• 
when cathode is grounded, capacitors should have high voltage rating; 
when anode 10.2 is greLinded. 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 deifoCusing, 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 elect.'odes. 

Toe license extended to the purchaser of trees appears in the License lot ice 
accompanying them. information contained herein is furnished without assuming 

any obl : at ions. 

JULY 1, 1945 RCA VICTOR DIVISION DATA 2 
RADIO COMIIATION Of &MICA. IIMOOK, Now Am 
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3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 

( OF BULB WILL NOT DEVIATE MORE THAN 20 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

JULY 1, 1945 RCA VICTOR DIVISION 
imecommmmeacommeoluesortravommer 



3BPI-A 

AVERAGE CHARACTERISTICS 

• 
6.3 VOLTS 

ANODE N21 VOLTS ADJUSTED TO GIVE FOCUS • 

CURVE 
ELECTRODE 
CURRENT 

ANODE N22 6. 
GRID N22 VOLTS 

A ANODE N2 1 2000 

B ANODE N2 1 1500 

C 
ANODE NS 2 
S. GRID N2 2 2000 

D 
ANODE N2 2 
& GR D N2 2 1500 

,-- -,--1— 

r--

GRID N21 VOLTS 

-60 -40 -20 

-60 

APR. 18,1945 

- 40 -20 

GRID N21 VOLTS 

RCA VICTOR DIVISION 
RADIO CORPOILATION OF AMERICA. MARRISON, NEW IOSO 

2000 

1600 
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1200 - 

CU 
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800 <4 
CU 
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O 

400 
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3JPI 

OSCILLOGRAPH TUBE 
POST- DEFLECTION ACCELEPATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6   amp 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes  8 puf 
Cathode to All Other Electrodes  8 mmf 
DJ1 to DJ2 25 muf. 
DJ3 to DJ4   2 me 
DJ]. to All Other Electrodes  8 mmf 
DJ2 to All Other Electrodes  7 fflf 
DJ3 to All Other Electrodes  7 ped 
0.14 to All Other Electrodes  8 goif 

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

Electro Focusing Method  Ltatic 
Deflection Method  Electrostatic 
Overall Length   10" -.... 1/4" 
Greatest Diameter of Bulb  3" ± 1/16" 
Minimum Useful Screen Diameter   2-3/4" 
Mounting Position ............ . . . . .   . . Any 
Cap  Recessed Small Ball (JETEC ho.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 

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

Pin 10- Deflecting 
Electrode 

DJ2 
Pin 11- Deflecting 

Electrode 

DJ1 
Pin 12- No 

0.13 Connection 
Pin 8- Defecting Pin 14- Heater 

Electrode 1114 Cap - Anode No.3 

DJ' and DJ2 are nearer the screen 
DJ3 and DJ4 art nearer the base 

With DJ1 positive with respect to DJ2, the spot is deflected 
toward pin 5. With 0.13 positive with respect to DJ4, the soot 
is deflected toward pin 2. 

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

The angle between DJ1 - DJ2 trace and DJ3- DJ4 trace is 90° tr. 

AUG. 1, 1951 
TUBE DEPARTMENT 

RADIO CORPORATION OF MI/RICA. HARRISON. NEW JERSEY 

DATA]. 



3JPI 

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 (Eb3) between 2000' and 4000 volts 

and any anode-No.2 voltage (Eb 2) between 15oo” and 2000 VOltS 

Anode-No.1 Voltage . . 20% to 34.5% of Eb2 . . • volts 
Grid-No.1 Voltage{ . . 1.5% to 4.5% of F-h- 2 . . . volts 
Anode-No.1 Current for any 

Operating Condition -50 to + 10 gamp 
Deflection Factors: 

When Eb3 = 2 X Eb2 
0-11 & DJ2   85 to 115 v dc/in./kv of Eb2 
DJ3 6 DJ*   62.5 to85 v dc/in./kv of Eb2 

When Eb 3 = Eb 2 
Dii & DJ2   68 to 92 v dc/in./kv of Eb2 
DJ3 6 004   50 to 68 v dc/in./kv of Eb2 

Spot Position  

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

• At ornear 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-110,3 voltage be not less than 3000 volts 
for high—speed transients. 

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

* With heater voltage of 6.) volts, anode—No.3 voltage of goon volts, 
anode—No.2 voltage of 1600vnits, anode—NO.1 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 NO.2, 
and tube shielded from all extraneous fields, the undeflected focused 
spot will fall within a 15—mm square centere0 at the geometric center 
of the tube face and having one side parallel to the trace produced by 
04 and 0.1 7 . 

4. goo nnyt ['AMe. 

AUG. 1, 1951 
TUBE DEPARTMENT 

RA010 CCNtFONATION OF AFFERICA, SAMSON, NtW JERSEY 
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3JPI 

OSCILLOGRAPH TUBE 

Examples of Use of Design Ranges: 

For anode-No.3 

voltage of 2000 3000 4000 VOLtS 

and anode-No. 2 

voltage of 2000 1500 2300 volts 

Anode-No.1 Voit. 400 to 690 300 to 515 400 to 690 volts 
Grid-No.1 Volt.f -30 to -90 22.5t0-67.5 -30 to-90 volts 
Deflection Factors: 

DJ 1 & DJ2. . . . 136 to 184 127 to 173 170 to 230 
DJ3 6 DJ4. . . . 100 to 136 94 to 128 125to 170 e 

Maximum Circuit Values: 

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

Deflecting-Electrode Circuit & . 5.0 max. megohms 

t For visual extinction of undeflected focused spot. 

• volts dc/in. 

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

OPERATING NOTES 

Tte 3JPI utilizes a medium-pers.stence screen having green 

fluorescence and phosphorescence. The screen has high 

visual efficiency and exceptionally good brightness contrast 

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 Wratten No.5B. 

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.3maybe operated at a voltage as lowas2000 volts. 

Because of its medium persistence, the 3JPI is particu any 

useful where either medium-speed nor-recurring phenomena 

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

observed. The persistence is such that the 3JPI can be 

operated with scanning frequencies as low as 20 cycles per 

second without excessive flicker. 

AUG. 1, 1951 TUN DEPARTMENT 
RADIO COMO. AR101,1 Of mum,. MAR.11014. NEW MU, 

DATA 2 



3JPI 

OSCILLOGRAPH TUBE 

SCREEN RADIUS 

3,,e;' 

I 3443 14'' 

ANODE Ne 3 
RECESSED 
SMALL BALL 

CAP 

3..111; 

--1 

MEDIUM-SHELL 
DIHEPTAL 
12- PIN 
BASE 

it OF BULB WILL NOT DEVIATE MORE THAN 2' IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT THE 

CENTER OF BOTTOM OF BASE. 

92CM-6583 

AUG. 1. 1951 TUR DEPARTMENT 
.010 CORPOIATION Q MUIC. HAIIISON. fw JUSVI 
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3JP7 

OSCILLOGRAPH TUBE 
POST—DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3JP7 is electrically and mechanically like the 
3JP1 but Ltilizes 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 o' 
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 W-atten No.15 (G), 
the 3JP7 can be operated with much lower scanning 
f-eouencies. 

GENERAL DATA, MAXIMUM RATINGS, AND EQUIPMENT 

DESIGN RANGES 
for the 3JP7 are identical with those for the 3JPI except 

that Spot Position is defined as follows: 

With heater voltage of 6.3 volts, anode-003 voltage of 
4000 volts, anode—No.2 voltage of 2000 volts, anode—No.1 
voltage adjusted for focus, grid—No.1 vo'tage adjusted to 
give spot that is just visible, each deflecting electrode 
connected through 1—megohm resistor to anode No.2, and 
tube.shie'ded from all extraneous fields, the undeflected 
focused spot will fall within a 12—mm somare centered at 
the geome:ric center of the tube face and having one side 
parallel : o the trace produced by 0.12 and DJ2. 

THE SPECTRAL—ENERGY EMISSION CHARACTERISTIC, 
BUILDUP CHARACTERISTICS. 

and PERSISTENCE CHARACTERISTICS of 
the P7 Phosphor are shown at the 

front of this Section. 

AUG. 1, 1951 
IUBEDIWARTMENT 

10010 001/01.00/I 01 AMERICA, 10tHISON. >1011 AMY 
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3KPI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTrON 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or dc volts 
Current 0  6 t 10%   amp 
irect lnterelectrode Capacitances ( Approx.): 
Grid No.1 to all other electrodes   8 µµf 
Deflecting electrode DJ' to 
deflecting electrode DJ2  

Deflecting electrode DJ3 to 
deflecting electrode Da  2.5 µµf 

DJ' to all other electrodes   11 µµf 
DJ2 to all other electrodes   8 Me 
0J3 to all other electrodes   7 mgf 
DJ4 to all other electrodes   8 mmf 

Faceplate   Clear G'ass 
Phosphor ( For Curves, see front of this Section)  Pl 
Fluorescence  Green 
Phosphorescence   Green 
Persistence   Medium 

Fecusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length  11-1/2" t 1/4" 
Greatest Diameter of Bulb   3" ± 1/16" 

2-3/4" 
Weight ( Approx  )  9 oz 
Mounting PoFltion   Any 
Bulb  J-24 
Ease Medium-Shell Magnal 11-Pin ( JETEC 

Basing Designation tor BOTTOM VIEW 

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

Electrode 
W3 

Pin e -De'lecting 
Electrode 

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

Mimimum Useful Screen Diameter 

10 

2.5 µµf 

No.611-66) 
  11M 

Pin 8- Deflecting 
Electrode 
DJ2 

Pin 9- Deflecting 
Electrode 
DJ1 

Pin 10- Internal 
Connection-
Do Not Use 

Pin 11- Heater 

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

., Indicates a [bang,. 

4-56 
TUBE DIVISION 

RA010 CORPORATION OF AMERICA. NAM AN, NEW SEISE! 
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3KPI 

OSCILLOGRAPH TUBE 

 • 
With DJ1 positive with respect to DJ2, the spot is deflected 
toward pin 4. With DJ3 positive with respect to DJ4, the spot 
is deflected toward pin 1. 

The plane through the tube axis and pin 1 may vary from the 
trace produced by DJ3 and DJ4 by i100 (measured about the tube 
axis). 

_ - DJ4 trace is 901111e The angle between DJ1 - DJ 2 trace and ni  
±3o. 

Maximum Ratings, Des:go-Center Values: 

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

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

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE  500 max. 

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

Equipment Design Ranges: 
For any ultor voltage lEe4 1 between 

recommended minimum . and 2500 VOItS 

volts 
watts 

volts S 
volts 
volts 
volts 

volts 

volts 
volts 

Grid-No.3 Voltage 
for Focus   16% to 30% of Ec4 volts 

" Grid-No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot 1  9% to 4.5% of Ec . voltsiik 

Grid-No.3 Current for 
Any Operating Condi-
tion  -15 to 4.0 panlp 

Deflection Factors: 
W1 & W2   50 to 68 v dc/in./kv of E 4 

DJ3 A DJ4   38 to 52 v dc/in./kv of Ec4 
Spot Position   it 

Examples of Use of Design Ranges: 

For ultor voltage of woo 2000 volts 

Grid-No.3 Voltage 
for Focus   160 to 300 320 to 600 volts 

• Brilliance and definition decrease with decreasing ultorvoltage. 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-velocityaks 
deflection and low ambient- light levels. 

BM The center of theuncleflectedfocusedspotewillo t f fall within a circle 
hav ing i i f llir 

.windicates a change. 

4-56 DATA 1 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW NOSY 



3KPI 

OSCILLOGRAPH TUBE 

For ultcr voltage of 1000 2000 volts 

Grid—No.1 Voltage for 
Visual Extinction of 
Undefl ected Focused 
Spot   —19 to —45 —38 to —90 volts 

Deflection Factors: 
DJ1 & DJ2  50 to 68 100 to 136 ,,olts dc/in. 
003 & 004  38 to 52 76 to 104 ‘, olts dc/in. 

Maximum Circuit Values: 

Grid—No. 1—Circuit Resistance 1  5 Mas. megohms 
Resistance in Any Deflecting 

Electrode Circuit"   5 max. megohm* 

It is recommended thmt the deflecting- electrode- circuit - esistancesec 
approximately equal. 

--2 3C MIN. 

SCREEN DIA, 

MEDIUM - SHELL 
MAGNAI  

II- PIN BASE 
JETEC NS B.I-66 

92CM - 6599R1 

( OF BULB WILL NOT DEVIATE MORE THiN 2° IN ANY DIRECTION 

FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM CF CASE. 

..— Indicates a change. 

4-56 
TUBE DIVISION 

RADIO CORRORATION OF ...ERICA, nARReON, NEW JERSEY 
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3KP1 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

2500 V. 
DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

HEATER 
SUPPLY 

Cl, 0.1 mf, 3000 Volts 

C2: 1.0 if. 200 Volts 

C3 Ca Cs C6: 0.05-pf Blocking 
Capacitors' 

R1 172: 2 Megohms, 0.5 Watt 

R3: 6 Megohms, 0.5 Watt 

Pa: 2-Megohm Potentiometer, 0.5Watt R11 012 013 1714: 2 Megohms, 0.5 Watt 

r-

Rg Rio t: 

132 

C3 , 

C4H—° 2 coHti;..13 
 )12=b1J4 

VOLTAGE 
INPUT 

TO 

DEFLECTING 
ELECTRODES 

92C5,-6690.R2, 

R5: 1.0 Megohm, 0.5 Watt 

06, 0.5-Megohm Potentiometer. 0.5 Watt 

R7 RB: Dual 5-Megohm Potentiometer, 

0.5 Watt 

09 1710: Dual 5-Megohm Potentiometer, 

0.5 watt 

• When cathode is grounded, capacitors should have high voltage rating p000 volts); when ultor is grounded, they may have lowvoltage rating 
no volts). For dc amplifier service, deflecting electrodes should be 

connected direct to amplifier output. In this service, it spreferable 
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 furn:shed without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

4-56 wee DIVON 
RADIO CORPORATION of AMERICA. HARRISON, MW ARMY 

CE-6690R2 
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3KPI 

AVERAGE CHARACTERISTIC 

E.F = 6.3 VOLTS 
GR D- N2 3 VOLTS ADJUSTED TO FOCUS 
ULTOR VOLTS = 2000 

-40 -20 
GRID-N21 VOLTS 

TUBE DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON. NEW »RUE 

-60 
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3KP4 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 31a4 Is the same as the 3KPI except for tile follow-
ing items: 

General: 

Phosphor ( ,,or Curves, see front of this S..ction). . P4--Sulfide Type 
Fluorescence  White 
Phosphorescence   White 

Persistence  Medium-Short 

In general, operation of the 3KP4 at an ultor voltage less 
than 150 volts i; not recommended. 

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

the PI phosphor at the front of this Section 

3KP7 

OSCILLOGRAPH TUBE 
ELECTPOST,iTIC FOCUS ELECTROSTATIC DEFLECTION 

The 3KP7 is the same as the 3KPI except for the follow-
ing items: 

General: 

Phosphor ( For Curves, see front of this Section)  P7 
Fluorescence  Parplish-Blue 
Persisten:e  iledium-Short 

Phosphorescence   Yel'owish-Green 
Persistence   Very Long 

In general, operationofthe 3KP7 at an u'tor voltage less 
than 1500 vplts is not recommendeo. 

3KPII 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3KPii is the same as the 3KP1 except for the follow-
ing items: 

General: 

Phosphor ( For Curves, see front of this Section)   P11 
Fluorescence Blue 
Phosphorescence  Slue 
Persisterce  Mecium-Short 

In general, operation of the 3KP11 at an ultor voltage less 
than 1500 volts is not recommended. 

IndLates a change. 

11-58 ELECTRON TUBE DIVISION 
RAO,C. CORPORATION Of AMERICA. HARRISON, NEW JERSEY 
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3KPI6 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3KP16 is the same as the 3I(P1 except for the follow— 
ing Items: 

General: 

Phospnor ( 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 of the 3KP16atan ultor voltage less 
than 1500 volts is not recormended. 

11-58 ELECTRON TUBE DIVISION 
10010 COWORANON OF AMERICA. HARRISON. NEW 111511 
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3RPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

'PA)/ 

The 3RP1 is the same as the 3API—A excrpt for the fellow,,,' 
items. 

General: 

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

SCREEN DIA. 

0.350 fl 2  PAIN. 

SMALL- SHELL 
DuODECAL 

10- PIN BASE 
JETEC N21310-75 

OR 

SMALL-SHELL 
DUODECAL 

12- PIN BASE 
JETEC N2 812-43 

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 DIVERDN 

RADIO CORPORATION OF ANEEICA, HARRISON. NEW JER 
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3RPI—A 

OSCILLOGRAPH TUBE 

•  

• 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECT ,ON 

DATA 

General: 

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

Direct Intereectrode Capacitances ( Approx.): 
Grid No.1 to all other electrodes . . . . 8 µµf 
Deflecting electrode 0.11 to 
deflecting electrode DJ2  2 puf 

Deflecting electrode DJ3 to 
deflecting electrode DJ4  2 mµf 

DJi to all other electrodes   11 pf 
0J2 to all other electrodes   8 med 
(11,13 to all other electrodes   7 mmf' 
DJ4 to all other electrodes   8 wt. 

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

Fluorescence Green 
Phosphorescence  Green 

Persistence   Medium 
Focusing Method  Electrostat'c 
Deflection Method  Electrostatic 
Overall Length  9-1/8" t 1/4" 
.Greatest Diameter of Bulb   3" t 1/16" 
Minimum Useful Screen Diameter  2-3/4" 
Mounting Position  ' Any 
Weight ( Apprcx  )  12 oz 
Bulb  J-24S1 
Base Small-Shell Duodecal 10-Pin (JETEC No.810-75)e 

or Small-Shell Duodecal 12-Pin ( JETEC Na.B12-43) 
Basing Designation for BOTTOM VIEW 12E 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 3 - Cathode 
Pin 4 - Grid No.3 
Pin 5à- Internal 

Connectior-
Do Not Use 

Pin 6 - Deflecting 
Electrode 

0.13 
Pin 7 - Deflecting 

Electrode 
0.14 

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

Pin 9 - Deflect:ng 
Electrode 

C-12 
Pin 10 - Deflecting 

Electrode 

C.J1 
Pin 11*- Internal 

Coniection-
Do Not Use 

Pin 12 - Heater 

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

Pins s and 11 are omitted from the 10-pin oase. 

JULY 1. 1955 TENTATIVE DATA 1 
WOE DIVISION 

RADIO CORPORATION or AmerIcA, MARINO'. INRW 1111re 



3RPI -A 

OSCILLOGRAPH TUBE 

With DJ 1 positive With respect to DJ2, the spot . uef-Z -c-tAIB 
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 DJ4 by 10° (measured about the tube 
axis). 

The angle between DJ1 - DJ2 trace and DJ3 - DJ4 trace is 90 
f 30. 

Maximum Ratings, Dessen-Center Values: 

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

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

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

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

Equipment Design Ranges: 

For any ultor voltage (Ec4 ) between 500' and 2500 Volts 

Grid-No.3 Voltage 
for Focus  16.5% to 31% of Ec4 volts 

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 +10 ,amp 

Deflection Factor: 

W1 & W2  
003 & 004  

Spot Position 

73 to 99 v dc/in.ikv of Ec4 
52 to 70 v dc/in./kv of Ec4 

0 The . ultor. in a cathode-ray tube is the electrode to which is appliedgIllp 
:he highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. in the 30P1-4, the ultor function is performed by 
grid No.4. Since grid No.4, grid No.2, and collector are connected to-
gether within the 3RPI-4, they are collectively referred to simply as 
.ultor. for convenience in presenting data and curves. 

Brilliance and definition decrease with decreasing ultor voltage. 4 
value as loi as 500 volts is recommended only for low-velocity de-
flection and low ambient- light levels. 

aa 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. 
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OSCILLOGRAPH TUBE 

ELECTRCYSTATIC FOCUS ELEC1ROSTATIC DEFUiCTION 

DATA 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.: to all other electrodes. 4.6 to 8.7 µµf 
Cathode to all other electrodes. . 3 to 5.7 µµ f 
Deflecting electrode DJ1 to 

deflect inn electrode NI2   1.7 to 3.3 µµf 
Deflectina electrode DJ 3 to 
deflecting electrode DJ4   1 to 2 MO.,f 

DJI to all other electrodes  5.5 to 10.5 pf 
DJ2 to a:1 other electrodes  5.5 to 10.5 µµf 
DJ 3 to all other electrodes  3.5 to 6.8 µµf 
DJ4 to all other electrodes  3.5 to 6.8 µµf 

Faceplate, Flat   ,:lear Glass 
Phosphor ( or Curves, see front of this Section)   P1 

Fluoresc?.nce  Green 
Phosphorescence Green 

Persistence  Medium 
Focusing Methcd Electrostatic 
Deflection Method Electrostatic 
Deflectilg—electrode 

arrangement See Dimensionai Outline 
Overall Lelath   11-1/2" i 1/8" 
Greatest Diameter of Bulb  3" ± 1/16" 
lenimum Useful Screen Diameter   2-3/4" 
M'nimum 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   J24R 
Base   Small—Shell Duodecal 10—Pin (JETEC No.810-75), 

or Small—Shell Duodecál 12—Pic ( JETEC No.812-43) 
Basing Designation for BOTTOM VIEW   12T 

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 

W2 

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

Pin 9 — Deflecting 
Electrode 
DJ4 

Pin 10 — Deflecting 
Electrode 
9J3 

Pin 12 — Heater 

4-57 TUBE DIVISION TENTATIVE DATA 1 
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OSCILLOGRAPH TUBE 

Maximum Ratings, Design—Center Values: 

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

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

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

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

Equipment Design Ranges: 

For any u/tor voltage (Ee 4) between recommended 
minimum. and 2500 volts 

Grid-No.3 Voltage 
for Focus 16  5% to 31% of E04 volts 

Grid-No.1 Voltage 
for Visual Ex-
tinction of Unde-
flected Focused 
Spot   -3% to -5% of E0 4 vol TS 

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

Deflection Factors: 
DJ, a, DJ 2  41.5 to 50.5 v dc/in./kv of Ec4 
DJ3 & DJ 4  28.5 to 35 v dc/in./kv of EC4 

Spot Position  *a 

Examples of Use of Design Ranges: 

For ultor voltage of 1000 . 1500 2000 volts 111, 

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

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

Deflection 
Factors: 
DJ' A 012. . . 41.5 to 50.5 62.3 to 75.8 83 to 101 v dc/in. 
DJ3áDJ 4 . . • 28.5 to 35 42.8 to 52.5 57 to 70 y dc/in. 

* Brilliance and definition decrease with decreasing ultor voltage. 
Recommended minimum for the 5WP1 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. 

• 

See next page. 
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OSCILLOGRAPH TUBE 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance   1.5 max. megohms 
Resistance in Any Deflecting— 
Electrode Circuit.   5 max. megohms 

SPECIAL PERFORMANCE DATA 

For ultor voltage of 2500 volts 

Line Width& 0  026 max. inch 
Peak Grid—No.1 Drive from Spot 
Cutoff&  50 max. volts 

Raster Shape   
Deflection Factor Uniformity   

ei 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 fccused spot will fall within & circle of g/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 6.3 volts. brightness 
of 7 foot- lamberts measured on a 2° x 2 , 49- line raster with high-
frequency scanning applied to deflecting electrodes 0.1g and DJ2. For 
line-width nessurement, the high- frequency scanning is adjusted to 
give a raster width of 6.9 cm with the grid-No.g 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., volts, grid-No.g 
voltage adjusted for focus, and grid-Na.1 voltage adju,ted to give 
visible raster. With 49- line raster centered with respect ta the tube 
face and size adjusted to give mean dimensions of 1.875 . in 10J2 direc-
tion and 1.688 . in gDJ4 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 10J: direction by 1.7gCrn in gDJ4 
direction; the other. 1.850. in 1DJ2 direction and 1.h46 . in 30.14 
direction. 

The deflection factor for either Dal and Dag electrodes or 0.1, and 
0.4 electrodes for a deflection of less than 75 per cent a" 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. 
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3'2/16' 

SCREEN DIA. 

91;3_ 

SMALL-SHELL 
DUODECAL 
10-PIN BASE 

JETEC N2810-75 
OR 

SMALL- SHELL 
DUODECAL 
12-PIN BASE 

JETEC N28I2-43 

92C5-9130 

1 
413/16" 

MAX. 

6 

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

THE PLAN E THROUGH THE TUBE AXIS AND PIN 3 MAY VAR Y 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 WIT H RESPECT TO DJ , THE 

SPOT WILL BE DEFLECTED TOWARD PIN 3: LIKEWISE , WITH DJ , 

POSITI VE WITH RESPECT TO DJ, THE SPOT WI LL BE DEFLECTED 

TOWARD PI N 12. 
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OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

INTENSITY R2 

Cl, 0.5 pf, 1000 volts 

C2: Bea, 250 volts 

Cl: 1 pf, 200 volts 

C4: 1 pf, 200 volts 

CS: 0.05 pf, + 000 volts 

C6 Cl C8 C9: 0.05 pf, 6011 volts 

PI 02: 510000 ohms, 1/2 watt 

83 RA 85 86: 270000 ohms, 1/2 watt 

87: 220000 ohms, 1/2 watt 

PO: 500000—ohm potentiometer, 
1/2 watt 

09: 300000 ohms, 1/2 watt 

RIO: 100000 —chm potentiometer, 
1/2 watt 

GRID MODULATION 
INPUT 

117V 

Ria 

C6 
DJ1 

DJ2 

VOLTAGE 

DJ3) 

DJ4 

INPUT TO 
DE0LECTING 
ELECTRODES 

92CM-913I 

811 812: DuV/2 17,:Tri hvposentiometer 

R13 R14: Due10/2 1;mohm potentiometer 

015 816 817 R18: 1.5 megonms, 1/2 
watt 

R19: 2 megohms, 1 watt 

020: 510000 ohms, 1/2 watt 

R21: 5 mrgohms, 1/2 watt 

822: 5108 ohms, 1/2 watt 

Ti: Tran:former, with 6.3—vc1t/1— 
ampere secondary, . nsulated 
for at least 3000 volts : such 
as Thordarson 725FA5. 

F1: 1—ampere fuse 

Dev:ces and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is turn shed without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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AVERAGE CHARACTERISTICS 
E-F = 6.3 VOLTS 
GRID-N23 VOLTS ADJUSTED FOR FOCUS. 

GRID- N-21 VOLTS ADJUSTED TO GIVE ULTOR-CURRENT VALUE 
REQUIRED TO MAINTAIN CONSTANT LINE WIDTH AT DIFFERENT 
ULTOR VOLTAGES. FOR A GIVEN ULTOR VOLTAGE,L1NE WIDTH 
AND RELATIVE LINE BRIGHTNESS INCREASE WITH INCREASE 
IN ULTOR CURRENT. 

*LINE WIDTH MEASURED BETWEEN POINTS WHERE BRIGHTNESS 
WAS APPROX. 1/2 THAT AT CENTER OF LINE. 
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CHARACTERISTICS 

1 1 1 I  
— Eçr b.3 VOLTS 

GRID-N2 3 VOLTS ADJUSTED FOR FOCUS. 
GRID-N2 I VOLTS= 0 

TYPICAL FLUORESCENT-SCREEN 
CURRENT (MEASURED ON SPECIAL 
LABORATORY TUBE). 
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3WP2 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3WP2 is the same as the 3WP1 except for the following 
items: 

General: 

Phosphor ( For Curves, see front of this Sectior). . . . . . 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 3WPti is the some as the 3WP1 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 'or type 3WP1 under the heading SPECIAL PER— 
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WP1 performance. 
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OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

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

Direct lnterelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes . . .   8 mmf 
Cathode to All Other Electrodes   5 milf 
DJ1 to DJ2 25  mMf 
DJ3 to DJ4 13  mmf 
DJ1 to All Other Electrodes   9 • • • • mmf 
DJ2 to Air Other Electrodes   9 . • • • mmf 
DJ3 to All Other Electrodes   5 • • • • mmf 
DJ4 to All Other Electrodes   6 . . . . mmf 

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

dium Focusing of Phosphorescence   
Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length   16-3/4" t 3/8" 
Greatest Diameter of Bulb   5-1/4" t 3/32" 
Minimum Useful Screen Diameter   4-9/16" 
Bulb   J42 
Weight ( Approx.)   2-1/2 lbs 
Mounting Position   Any 
Cap   Recessed Small Ball (JETEC No.J1-22) 
Base . . . , Medium-Shell Diheptal 12-Pin ( JETEC No.812-37) 

BOTTOM VIEW 

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 DJ3 
Pin 8- Deflecting 3 

Electrode DJ4 

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

Pin 10- Deflecting 
Electrode DJ2 

Pin 11- Deflecting 
Electrode DJ1 

Pin 12- No. Conn. 
Pin 14- Heater 

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

DJ, and DJ, are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ 1 positive with respect to 0.12. the spot is de-
flected toward pin 5. With DJ3 positive with respect to 
DJ4 , the spot is deflected toward pin 2. 

The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ1 and DJ2 by 

JUNE 1, 1953 TENTATIVE DATA 1 
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OSCILLOGRAPH TUBE 

the following angular tolerances ( measured about the tube 
axis): Pin 5, 10'; side terminal ( on same side of tube as 
Pin 5), 10° . Angle between D..1 1 - DJ 2 trace and DJ3 - DJ4 
trace is 90° t 1.5° . 

Maximum Ratings, Dessgn-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 
ANY DEFLECTING ELECTRODE 

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

Equipment Design Ranges: 

For any frost—ultor voltage (Ec4 ) between 0000 x and 6000 volts 
and any ultor voltage (E,4 ) between 15oo" and 2600 volts 

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

Extinction of Undeflected 
Focused Spot   2.6% to 4.3% of Ec4 . . . volts 

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

Deflection Factors:0 

6000 max. volts 
2600 max. volts 

2.3:1 max. 
1000 max. volts 

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

500 max. volts 

125 max. 
125 max. 

volts 
volts 

When Ec5 2 r £54 

DJ2   26.5 to 36 y dc/ in./kyoi Ec4 
DJ3 & DJ4   18 to 24 v dc/in./kvof Ec4 

?Men Ec5 Ec4 

DJ1 & 12   21.5 to 29 y dc/ in./kyof Ec4 
DJ3 & DJ4 14  5 to 19.5 v dc/in./kvof Ecg 

Spct Position 

Examples of Use of Design Ranges: 

For post—ultor 
voltage of 2000 3000 4000 VOUS 

and ultor 
voltage of 2000 1500 2000 VOL1S 

Grid-No.3 Volt. 
for Focus 400 to 690 300 to515 400 to 690 volts 

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

See next page. 
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•  OSCILLOGRAPH TUBE 

Deflection Factors:0 
DJ1 & DJ2 43 to 58 40 to 54 53 to 72 y dc/in. 
DJ3 & DJ4 29 to 39 27 to 36 36 to 48 v dc/ i n. 

Maximum Circuit Values: 

likr i rcui t Resi stance 1  5 max. megonms 
es i stance in Any Deflecting— 

Electrode Circui te . . . . 5.0 max. megohms 

• The . post-ultor. In a cathode-ray tube is the electrode to which i 
applied a dc voltage higher than the utter voltage for accelerating 
the electrons in the beam after its deflection. In the bee-types, the 
post-deflection acceleration function and th0 collector function are 
both performed by grid No.S which is conveniently referred to as ' post - 

The . ultor. in a cathode-ray tube is the electrode to which . s applied 
the highest dc voltage for accelerating the electrons in the beam 
prior to its deflection. In the sA8-types, the ultor function is per-
formed by grid 110.4. Since grid No.; and grid No.2 are connected to-
gether within the See-types, they are collectively referred to simply 
as . ultor. for convenience in presenting data and curves. 

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

Sa 

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

• Recommended minimum value of ultor voltage. 

• The deflecting electrodes DJ3 and DJe are designed to have extra-righ 
deflection sensitivity and consequently produce less than full-scree 
deflection. with post-deflection acceleration, the length of deflec-
tion may be limited to im Inches; without post-deflection actelerat;on. 
deflection to full screen diameter will ordinarily be obtained. Th050 
electrodes are, therefore, more suitable for the signal voltage than 
for the time-base voltage. 

Hi With heater voltage of 6,3 volts. post -ultor voltage of ' 000 volts, 
ultor voltage of 2000 volts, grid-NØ.3 voltage adjusted to give focus 
grid-No.1 voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through a 1-megohm resistor to ultor, 
and tube shielded from all extraneous fields, the center of the un 
deflected, focused spot will fall within a circle having a 12.6-mm 
radius concentric with the center of the tube face. 

er• For visual cutoff of undeflected focused scot. 

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

• 
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TYPICAL OSCILLOGRAPH CIRCUIT 

POST-

HIGH-
VOLTAGE 

AC 
SUPPLY 

0J2 

1-1"03 
DJ4 

Rio Rill 

02CS-8074R4 

CI: 0.1 ea. 2500 Volts 
Cl: 1.0 mf. 200 Volts 
Cl: 0.1 mf, 2500 Volts 
CO C5 C6 Cl: 0.05-mf. 

Blocking Capacitors' 
CO: 0.0001 mf. 2590 Volts 
RI: 50 Megohms ( Five 10-Meg-

ohm. 1-Watt Resistors 
In Series) 

R2 R3: 2 Regalia, 0.5 Watt 
Ri: 5.5 Repass, 2 watts 

k When cathode is grounded, capacitors should have high voltage rating i2500 volts); when ultor is grounded, they may have low voltage rating 
200 volts). For dc amplifier service, deflectingalectrodes 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-

will give the lowest possible potential difference betweenultorand thee 
tial that ultor be returned to a point in the amplifier system chic 

deflecting electrodes. 

Ce 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

GRID MODU - 
R18 LAT ION INPUT 

RS: 2 -Regonm Potentiometer 
R6: 1.5 megohme, 0.6 Watt 
R7: 0.5 -Regohm potentiometer 
141 09: 5 -Regotm Potentiometer 
RIO 011: Duel 5 -Negonm Potentiometer 
R12 RI, R14 RIS: 2 Megohms, 0.5 Watt 
R16: 0.5 Wegohm, 0.5 Watt 

volt of positive signal, 
R17: mot less than 2000 ohms per 4 

RIO: 5 » gonna, 0.5 watt 

Devices and arrangements shown or described herein may 
use patents of RCA or athers. information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA .s patent rights. 
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51; 1 3/32. 

SCREEN DIA. 

4 

t 

POST - ULT OR 
RECESSED 

SMALL BALL 
CAP 

JETEC NO J1-22 

92CM-7842 

t OF BJLB WILL NOT DEVIATE MCRE THAN 2° 
IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

MAX. 

2 

MEDIUM- SHELL 
DINE PTAL 
12- PIN 
BASE 

JETEC NE 812 -37 
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RADIO COSPOUTIOld Q ItCA. HARMON. PEW JERSEY 

CE-7842 



is) 
5ABP I 

TYPICAL CHARACTERISTICS 

Ef = 6. 3 VOLTS 
GRID - NTT 3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR VOLTS=2xULTOR VOLTS 1111111111111101111111 

11111818111111111111111111111111811111111111111118111111111111111.111111111118111 
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liffil811111.1181111111111111111111111111111111111111111111111111111111111111111 
1111111111simmuummusumunimminumuuniumummems 
Ii1111118.1.111111111111111111111111111111111111111111111111111111111111111111811 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

1500 1600 1700 1800 
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E f = 6.3 VOLTS 

GRID-Ne3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR (GRID Ne 5 & COLLECTOR) VOLTS 

GREATER THAN ULTOR (GRIDS Ne 2 & N24) 
VOLTS 

GRID-Ne I VOLTS= 0 

MAX. TOTAL CURRENT FOR ANY TUBE 

--- TYPICAL FLUORESCENT- SCREEN 
(POST-ULTOR) CURRENT 





• 
5ABP4 

OSCILLOGRAPH TUBE 
POST— DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTIOR 

:11111111 The 5/18P4 is the same as the 5ABP: except for the followlne 
items: 

General: 

Phosphor (For Curves, see front of this. Secti.41). , P4--Salftde Type 
Fluorescence  White 
Phosphorescence   White 
Persistence   Short 

THE PERSISTENCE CHARACTERISTICS 

of the Pte- 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 ELECTFOSTATIC DEFLECTION 

The 5A8P7 : s the same as the OBI': excePt for the fol=010111 
Items: 

General: 

Phosphor ( For Curves, see front of this Section)   P; 
Fluorescence BluE 

Persistence   Shodi 
Phosphorescence   Greenish—Yelloy 

Persistence  Lon≤ 

:I
ll The 061'11 is the same as the 5ABP1 except for the follow:mg items: 

5ABPI I 
OSCILLOGRAPH TUBE 

POST— DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: 

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

Persistence   Short 

NOV. 1, 1955 DATA 
TUBE DIVISION 

.010 CO.O.I10.4 Of AMI RICA, .1011111 110K MY/ AMY 





5AU P24 

COLOR FLYING-SPOT CATHODE-RAY TUBE 
1111, HIGH-RESOLUTION CAPABILITY ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Foresees flytne-spot scanner in color video-sténal éenerators 

• 

• 

• 

DATA 

General: 

Heater, for Uniootential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 t 1,3  amp 

Direct Interelectrode Capacitances: 
Grid No.1 to 311 other electrodes 
Cathode to all other electrodes  
External condJctive neck 
coating to ultor   (500 max. µµf 

1100 min. µµf 
Faceplate, Flat Clear Glass 
Phosphor  P2A 

Aluminized 
Fluorescence  Green 
Phosphore-scence Green 

Persistence Short 
Focusing Method Ele -trostatic 
Deflection Method  Magnetic 

40° 
12-1/2' t 3/8" 

5" t 1/8" 
  4-1/4" 

Any 
1  4 lbs 

Cap  Recessed Small Cavity ( JETEC Nc.J1-21) 
Socket   See Cperating Considerattons 
Base . . Small-Shell Duodecal 7-Pin (jETEC G'oup 4, Nc.87-51) 

Basing Designation for BOTTOM VIEW   12C 

Deflection Angle ( APurox.)   
Overall Length   
Greatest Diameter  
Minimum Useful Screen Diameter 
Operating Position   
Weight ( Approx.) 

Pin 1- Heater 
Pin 2- G- id No.1 
Pin 6- Grid No.3 
Pin 7-loternal 

Connection--
Do Not Use 

Pin 10- Grid No.2 

Pin 11- Cathode 
Pin 12- Heater 

Cap- Ultor 
(Grid Nc.4, 
Collector) 

C-Externa: 
Conductive 
Neck Ccating 

Maximum Ratings, Des,ffn-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-oias valu,  0 max. volts 
Positive-peak valu,  2 max. volts 

-.Indicates a cnange. 

9-58 ELECTRON TUBE DIVISION 
R•DIO CORPORATION OF A...4.CA. NARRIT-,... NEW NINO 

DATA]. 

«e• 



A 

COLOR FLYING-SPOT CATHODE-RAY TUBE 

lk 

5AU P24 

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. volts 
150 max. volts 
150 max. volts 

Characteristics Range Values for Equipment Design: 

For anyultor voltage (E") between 2oodo e and 27000 volts 

Grid-No.3 Voltage for focus 
with ultor current of 200 ma . 17%to 21.5% of Ec4 volts 

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

Grid-No.1 Voltage for visual 
extinction of undeflected fo-
cused spot when circuit design 
utilizes grid-No.2 voltage 
(E02 ) at fixed value   20%to 501 of Ec 2 volts 

Maximum Grid-No.3 Current for 
ultor current of 200 ma. . . 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 ma . 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  -40 to-100 volts 

Maximum Circuit Values: 

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

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20.000 volts. 

OPERATING CONSIDERATIONS 

/-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 DItiMUC)N 
RADIO CORPORATION Of AMERICA, mARINSON. NEW RISER 

DATA 1 



5AU P24 ev 

COLOR FLYING-SPOT CATHODE-RAY TUBE 

aoequately shielded for X-ray radiation. Although ,elatively 

simple shielding should prove adequate, make sure lhat it 

provides the required protection against personal injury. 

The base Ptns 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 pin, 6 and 7. The socket 

should be made of high-grade, arc- ,esistant, iesulating 

material and should preferably be designed with baffles. 

Heater Protection. Althoughmaximum valuesof peak heater-

cathode voltage are specified in the tabulated data, it is 

recommended that the mid-tap or one side of the heater trans-

former winding be connected directlyto the cathode to minimize 

the possibility of heater burnout. This connection will also 

minimize the possibility of damage due ' o 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 betweenthe tube arclany 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 

usea video amplifier havinga bandwidthof about 20 megacycles. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF »AFRICA. HARRISON. NEW JEW,/ 

DATA 2 



p@, 
5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE 

DIA. 

4,4e MIN. 
SCREEN DIA. 

12 /2" 

4543" 

\ REFERENCE 
LINE 

(NOTE 2) 

44" 
1.220» 
MAX. EFFECTIVE 

CENTER OF 
DEFLECTION 

2"t I/87 
DIA. 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N2J1-21 

(NOTE i) 
TRANSPARENT 
EXTERNAL 
INSULATING 
COATING 

74: 

3 „ 17/6 II/16" 
/16 

.SEE NOTE 4 

EXTERNAL 
CONDUCTIVE 
NECK COATING 
(NOTE 3) 

SMALL-SHELL 
DUODECAL 
7- PIN BASE 

JETEC GROUP4.NRI37-5I 

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 ± 10° . ULTOR TERMINAL IS ON SAME 

SIDE AS VACANT PIN POSITION 3. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE- LINE GAUGE JETEC No.G-I10 ( 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 2: EXTERNAL CONDUCTIVENECKCOATING MUST BE GROUNDED. 

NOTE 4: It OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE. 

9-58 ELECTRON TUBE DIVISION 
11.10 CORPORATION OF »AFRICA, HARRISON. NEW JERSEY 

CE-8294R2 



5AU P24 

AVERAGE CHARACTERISTICS 

Etr= 6.3 VOLTS 
ULTOR (GRID -N24 AND 

— COLLECTOR) VOLTS= 27000 
GRID-N23 VOLTS ADJUSTED TO GIVE FOCUS.  

= GRID- N22 VOLTS r200 
= SCREEN BRIGHTNESS MEASURED 
= ON BLANK TV RASTER 4"X 3". 
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5AZP4 

PROJECTION KINESCOPE 
ALUMINIZED FLUORESCENT SCREEN 

FORCED—AIR COOLED AT MAXIMUM ULTOR INPUT 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

V 

DATA 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  
Cathode to all other electrodes  

  ac or dc volts 
amp 

8 max. µµf 
5 meJ 

Faceplate, Spherical   Non-browning Glass 
Refractive index 1  519 

Phosphor (For Curves, see front of this Section). . P4—Si 1 icate Type 
Aluminized 

Fluorescence   White 
Phosphorescence  White 
Persistence  Medium 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   50° 
Overall Length   12-3/16" t 3/8" 
Greatest Diameter of Bulb  5" t 1/8" 
Minimum Useful Screen Diameter   4-1/2" 
Minimum Optical-Quality-Circle Diamete-  4-1/4" 
Weight ( Approx.)   1-1/2 lbs 
Mounting Position  Any 
Ultor Lead   Molded-On lisulated Cable 48" Long 
Bulb   J-40 
Base   Small-Shell Duodecal 

Basing 

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 

Designation for BOTTOM VIEW 
7-Pin (JETEC No.B7-51) 
  12AA 

Pin 11 - Cathode 
Pin 12 - Heater 

Flexible 
Cable - Ultor 

(Grid No.4, 
Collector) 

NOTE: Socket contacts for vacant pin positions 3,4,5,8, 

and 9 should be removed so that maximum insalation 

is provided for pins 6 and 7. 

Air Flow to Face (When average ultor input exceeds 9 watts): 
An adequate air flow sufficient ta limit the faceplate 

temperature to the specified value should be delivered 

perpendicularly from a nozzle having a diameter of about 

2 inches onto the face of the tube when it is im opera— 

tion. The blower should have adequate capacity to pro— 

vide for a total system pressure drop including that of 

the air filter. 

Face Temperature   100 max. °C 

4-56 WOE DIVISION TENTATIVE DATA 1 
RAM COtFOIATION OF »MUM& IIAIROOK IOW JERSEY 



5AZP4 

PROJECTION KINESCOPE 

Maximum Ratings, Absolute Values: 

ULTOR VOLTAGE  
ULTOW INPUT ( AVERAGE): 
Without forced-air 

cooling of faceplate   9 max. watts 
With forced-air 

cooling of faceplate   12 max. watts 
GRID-No.3 VOLTAGE  9000 max. volts 
GRID-No.2 VOLTAGE  400 max. volts 
GRID-No.1 VOLTAGE: 

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

PEAK HEATER-CATHODE VOLTAGE. 
Heater negative with respect tocathode 175 max. volts 
Heater positive with respect to cathode 10 max. volts 

Equipment Design Ranges: 

For anyultorvoltage ) between 35000* and 40000 volts 

Grid-No.3 ( Focusing Electrode) 
Voltage for ultor current 
of 300 mamp  18.5% to 22.5% of Ec4 volts 

Grid-No.2 Voltage when cir-
cuit design utilizes grid-
No.1 voltage ( Ec i) at 
fixed value for raster 
cutoff 2  15 to 5.4 times Ecl volts 

Grid-No.1 Voltage for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No.2 voltage 
(E 2 ) at fixed value . . . . -18.5% to -46.5% of Ec2 volts 

Maximum Grid-No.3 Current 
for ultor current of 
300 mamp   100 

Grid-No.2 Current  -15 to + 15 marnç 

Examples of Use of Design Ranges: 

For ultor voltage 0136000 volts 

Grid-No.3 ( Focusing Electrode) 
Voltage for ultor current 
of 300 vamp  6650 to 8100 volts 

Grid-No.2 Voltage when cir-
cuit design utilizes grid-
No.1 voltage of -65 volts 
for raster cutoff  140 to 350 volts 

Grid-No.1 Voltage for Visual 
Extinction of Focused Raster 
when circuit design utilizes 
grid-No.2 voltage of 200 
volts  -37 to -93 volts 

•: See next page. 

4-56 TENTATIVE DATA 1 
MK DIVISION 

40000 max. volts 
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5AZP4 

PROJECTION KINESCOPE 

Maximum Circuit Values: 

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

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 35000 volts. 

OPERATING CONSIDERATIONS 

X-ray radiatton is produced at the face of the 5AZP4 when 

it is operated at its normal ultor voltage. These rays 

can constitute a health hazard unless the tube is ade-

quately shielded. For X-ray shielding considerations, 

see sheet X-RAY PRECAUTIONS FOR CATHODE-RAY TUES at 

front of this Section. 

An air-cop/sag system is required to cool the face of the 

5AZP4 when the tube is operated with an average ultor in-

put in excess of 9 watts. The system consists of a suit-

able blower and air duct, having an outlet diameter of 

about 2 inches, directed perpendicularly onto the face of 
the tube. The air flow must be adequate to limit the 

faceplate temperature to 100°C. The cooling air must not 
contain water, dust, or other foreign matter. The air-

cooling system should be electrically interconnected with 

the ultor power supply to prevent operation of the tube 
without cooling. 

4-56 TUSE DIVISION TENTATIVE DATA 2 
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SA ZP4 

PROJECTION KINESCOPE 
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5AZP4 

PROJECTION KINESCOPE 

NOTE I: TIE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 

POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 

AXIS AND ULTOR-CABLE CONNECTION AT BULB WALL BY ANGULAR 

TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) OF t 20° . UL-

TOR- CABLE CONNECTION 15 ON SAME SIDE AS VACANT . IN PO-

SITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION Vil-ERE 

GAUGE 1.500" 0.003" - 0.000" I.D. AND 2" LONG WILL 

REST ON BULB CONE. 

NOTE 3: SOCKET FOR 1HIS BASE SHOULD NOT BE RIGIDLY MOUNT-
ED; 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: ULTOR CABLE SHOULD NOT BE SHARPLY BENT WITHIN 
3" OF BULB WALL. 

MOTE 5: TINE W NDINGS OF THE DEFLECTING YOKE SHOULD NOT 

EXTEND MORE THAN 2" FROM THE REFERENCE LINE TOWARD THE 

BASE. THEY SHOULD BE INSULATED TO WITHSTAND 20 KV AND 

BE SPACED AT LEAST I/10" FROM THE TUBE NECK. 

4-56 CE-8556B TUBE DIVISION 
RADIO CORPOWION OF AMERICA, HARRISON, HEW JERSEY 



E.r= 6.3 VOLTS 

ULTOR VOLTS= 36000 
GRID - N2 3 VOLTS ADJUSTED TO GIVE 

FOCUS 
GRID- N2 2 VOLTS = 200 
GRID N2 I BIASED TO CUTOFF OF 

FOCUSED RASTER   

RASTER SIZE = 4" X 3" 



5BPI -A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type .5BP1 

General: 

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

Direct Interelectrode Capacitances lApprox.:: 
Grid No.1 to All Other Electrodes. . . . 8.0 
DJ1 to DJ2   
DJ3 to 01 4   
DJ' to Ail Other Electrodes  
DJ3 to Al Other Electrodes  
DJ1 to All Other Electrodes except DJ2   
DJ2 to All Other Electrodes except 0.11 • 
DJ3 to All Other Electrodes except DJ4 • 
DJ4 to All Other Electrodes except 0.13 . 7. 

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

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   16—3'/4" ± 3/8" 

" Greatest D:ameter of Bulb  5-1/4" + 1/16 

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

Basing Designation for BOTTOM VIEW   11N 
Pin 1— Heater 6 Pin 7— Anode Nc62, 
Pin 2— No Connection Grid No.2 
Pin 3--Deflecting 41 Pin 8— Deflecting 

Electrode 0.11 9) Electr.DJ2 
Pin 4— Anode No.1 Pin 9— Deflect.ng 
Pin 5— Internal Con, 2 Uectr.DJ3 

Du not use i. Pin 10— Grid No.1 
Pin 6— Deflecting Pin 11— Heater, 

Electrode DJ4 Cathode 

uuf 
1.3 uuf 
1.2 if 
9.5 uuf 

12.0 uuf 
8.0 uuf 
7.5 if 
10.0 . uuf 

uuf 
. No.1 
Green 

DJI and 0,12 are nearer the screen 

Dd3 and 1114 are nearer the base 

With DJ1 positive with respect to DJ2, the spot is de— 

flected toward pin 4. With 0.1 3 positive with respect to 

DJ4, the spot is deflected toward pin I. 

The angle between the trace produced by 0,1 3 and DJ 4 and 

its intersection with the plane through the tube axis and 

pin 1 does not exceed 100 . 

The angle between the trace produced by DJ 3 and DJ 4 and 

the trace produced by DJ ' and DJ 2 is . 900 t 30. 

JULY 1, 1945 
RCA VICTOR DIVISION 

RADIO CORPORATION of AMERICA, NARRISON. NEW HMV 
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5BP I—A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding page) 

Maximum Ratings, Absolute Values: 

ANODE—No.2 & GRID—N0,2 VOLTAGE  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 A 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 RangeA. Between —50 and +10 µamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.404 0.303 mm/v dc 
DJ3 and DJ4   0.446 0.334 mn/v dc 

Deflection Factor: ** 
DJ1 and 11-12   63 84 . . v dc/in. 
DJ3 and DJ4   57 76 . . v dc/in. 

* Brilliance and definition decrease with decreasing anode-110,2 voltage. 
In general, anode—No.2 voltage should not be less than 1500 volts. 

• Individual tubes may require between + 25N and —50N 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 50% of these values. 

'See curve for average values. 

Individual tubes may vary from these values by t 175. 

Spot Position: 

The undeflected focused spot will fall within a I5—mm square 

centered at the geometric center of the tube face and having 

one side parallel to the trace produced by DJ1 and DJ2. Suit— 

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

anode—No.I voltage, adjusted for focus; deflecting—electrode 
resistors, I megohm each, connected to anode—No.2; the tube 

shielded from all extraneous fields. To avoid damage to the 
tube, grid—No:I voltage should be near cutoff before applica— 

tion of anode voltages. 

Maximum Circuit Values: 

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

Circuit at Heater—Supply Frequency 1.0 max. megohm 
Resistance in Any Deflecting— 

Electrode Circuit" 5.0 max. megohms 

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

JULY 1, 1945 DATA 1 
RCA VICTOR DIVISION 
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• 
5CPI-A 

OSCILLOGRAPH TUBE 
POST- DEFLECT ION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater, for Umipotential Cathode: 
Voltage  6 3  ac or dc volts 

Illk Current  0 6  ame 
irect Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . . 8 . . . uuf 
Cathode to All Other Electrodes. . . . 9 . . • uuf 
DJ' to DJ 2   2 . . • 40 
DJ1 to DJ 4   2 . . . uut 
DJi to All Other Electrodes  9 . . . uuf 11110 DJ 2 to All Other Electrodes  9 . u4f 
DJ3 to All Other Electrodes  7 . . . guf 
DJ4 to All Other Electrodes  8 . . . gut. 

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

Focus ng Method  Electrostatic 
Deflection Methoc   Electrostatic 
Overall Length   16-3/4" t 3/8" 
Greatest Diameter of Bulb   5-1/4" t 3/?2" 
Minimum Useful Screen Diameter   4-1/2" 
Mounting Position  . . . . . . Any 
Cap  Recessed Small Ball (JETEC No.J11-22) 
Base . . . . Medium-Shell Diheptal 12-Pin (JETEC Nc.B12-37) 

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.DJ 2 

Do not use s e Pin 11- Deflecting 
Pin 5- Anode No.1 fi Electr.DU I 
Pin 7- Deflecting Pin 12- No Con-

Electrode DJ3 2 A rection 
Pin 8- Deflecting Pin 14- Healer 

Electrode DJ4 Cap - Anode No.3 

DJ, and D4 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ 1 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 
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 DJ2 and 
the trace prodJced by DJ3 and DJ4 is 90° ± 3°.  

OCTOBER 1,1951 TUBE DEPARTMENT DATA 
EA310 CORPOUTION Of MMHG. MUNSON. NEW SEIM 



5CPI—A 
OSCILLOGRAPH TUBE 

Maximum Ratings, Destgn-Center Values: 

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

ANODE-No.2 VOLTAGE 2.3 : 1 
ANODE-No.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 

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

'EAK 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 ( Eb,2) between 2000" and 4000 volts 
and any anode-No. voltage (E62) between 1500 6 and 2000 VOItS 

-› triode-No.1 Voltage . . . . 18.7 to 34.5% of Eb2 . . . volts 
-0•Grid-No.1 Voltage& . . . . 1.5% to 4.5% of Eb2 . . . volts 

Anode-No.1 Current of any 
Operating Condition . . -15 to +10 . µamp 

)eflection Factors: 

ail 6 002 
ail a 004 

When Eb 3 = a x Eb, 

39 to 53 v dc/in./kv of Eb2 
33 to 45 v dc/in./kv of Eb2 

When 4 3= Eb 2 

D.-12   31 to 42 v dc/in./kv of Eb2 
003 8 004   27 to 37 v dc/in./kv of Eb2 

;pot Position  #4 

Examples of Use of Design Ranges: 

For anode-No.3 
voltage of. . 2000 3000 4000 Volts 

and anode-No.2 
voltage of. . 2000 15.20 2000 volts 

tinode-No. 1 Vol t. 375 to 690 280 to 515 375 to 690 volts 
3rid-No.1 Vol -30 to -90 -22.5 to -67.5 -30 to -90 vol ts 
)eflect ion Factors: 

DJ1 6 002 • • . 62 to 84 59 to 80 78 to 106 0 
003 & 004 . . . 54 to 74 50 to 68 66 to 90 0 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

Resistance in Any 
Deflecting-Electrode Circuit' 5  0 max. megohms 

6. ", é. 404, 0, 0: See next page. -› indicates e change. 

OCTOBER 1,1951 DATA 1 
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5CPI-A 

OSCILLOGRAPH TUBE 

• 

• 

• • 

• 

Anode No.2 and grid No.2. Which are connected together within tube, 
are referred to herein as anode I10.2. 

At or near this rating, the effective resistance of the anode supply 
should be adequate to ' imit 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 scannint. 

Recommended minimum value of anode- No.? voltage. 

Fo , visual cutoff of undeflected focused spot. 

O volts dc/in. 

• With heater voltage of 6.3 volts, anode-Nn.3 voltage of No00 volts, 
anode-Mo.2 voltage of 2000 volts, anode-No,I voltage adjusted to focus, 
grid-No.1 voltage adjusted to give spot that is just vis.ble, each 
deflecting electrode connected through 1-meqohm resistor to anode No.2, 
and tube ssielded from all extraneous fields, the center of the 
undeflected. fo used spot will fall within a circle having a 12.6-mm 
radius concentric with the Center of the tube face. 

• It is recommended that the deflecting-electrode-circuit resistancesbe 
aparoximately equal. 

OCTOBER 1,1951 WU DEPARTMENT 
eume CORPOIATION Of ANIMA, HAIIISON, NOW JERSEY 
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5CPI -A 

OSCILLOGRAPH TUBE 

HIGH-
VOLTAGE 

AC 
SuPPLV 

TYPICAL OSCILLOGRAPH CIRCUIT 

92CS-6574R3 

ANODE 

Cs 

1-00.11 
14.12 

F C15.13 

H00.14 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

C7 

GRID MODU-
R18 LMTION INPUT 

CI: 0.1 mf. 2500 Volts 05: 2-Regona Potentiometer 
Cl: 1.0 mf, 200 Volts 06: 1.5 Megonms, 0.5 Watt 
C3: 0.1 mf, 2500 Volts 07: 0.5-Regona Potentiometer 
CO CS C6 Cl: 0.05-mf; _ R8 09: Dual 5-Regona Potentiometer 

Blocking Capacitors. RIO 011: Dual 5-14egohm potentiometer 
CR, 0.0001 pr. mo Volts 012 013 RIA 015: 2 Megohms. 0.5 Watt 
RI: 50 Regonas ( Five 10-Meg- 016: 0.5 Megonm, 0.5 Watt 

ohm, I-Watt Resistors 017: Mot less than 2000 ohms per 
in Series) volt of positive signal 

02 03: 2 Megohms, 0.5 Watt 1718: 5 Megonms, 0.5 Watt 
RA: 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 No.2 and the deflecting electrodes. 

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

OCTOBER 1,1951 TUBE DEPARTMENT 
RADIO CORNSNATION Of AMERICA, HARRISON, NEW JERSEY 
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OSCILLOGRAPH TUBE 

SCREEN RADIUS 

2 te MIN. 

6 

ANODE NR 3 
RECESSED 

SMALL BALL 
CAP 

JETEC N2 JI-22 

4_ OF BULB VII LL NOT DEV I ATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

MAX. 

MEDIUM- SHELL 
DI HE PTAL 
12-PIN 
BASE 

JETEC N2 B12-37 

2CM-6408R4 

16 

OCTOBER 1,1951 TUBE DEPARTMENT 
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5CPI —A 

CHARACTERISTICS 
_{11 4 )J1111111111111111111  

E = 6.3 VOLTS 

n ANODE — Na I VOLTS ADJUSTED FOR FOCUS 
d 
ANODE — P12 3 VOLTS GREATER THAN 

ANODE— NB 2 VOLTS   
GRID—N2 I VOLTS.' 0 

—  MAX. TOTAL CURRENT FOR ANY TUBE 

---TYPICAL FLUORESCENT — SCREEN 
(ANODE N2 3) CURRENT 

LL 

- Ui 

3000 

O 

2000 
O 
O 

«A 

›oi 

1000 

O O 

C., 

•• 

9•••• • • 

iL 

1400 

_A• 

1•. ri 

DEC. 24, 1946 

2000 1600 1800 
ANODE— NB 2 VOLTS 

TUBE DEPARTMENT 
RAO. COIIKNATION Of AMU CA, MARMON, NEW nestv 

92CM-6821 
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ANODE- N2 I VOLTS ADJUSTED TO GIVE FOCUS 
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GRID 4.11,1 VOLTS 



5CPII -A 
OSCILLOGRAPH TUBE 
POST- DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTRO:ITATIC DEFLECTION 

The 5CP11-A isthe same asthe 5CP1-A, except that it rias 
a screen of the short-persistence, blue- fluorescence 
type designated P11. Its highly actinic fluorescent 
spot of unusually high brightness makes the5CP11-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 

lor the P11 PHOSPHOR are shown at the 
beginning of this Section. 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 
IAD.0 COIPORAT.ON Of »AffICA..f met .4W JIM 





5CP12 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

• 

The 5CP12 is the same as the 5CP1-A except that it 
utilizes a medium- long-persistence screen which 
exhibits orange fluorescence and phosphorescence. 

Because of its medium-long persistence, the 5CP12 is 
particularly useful where low- and medium- speed re-
curring phenomena are to be observed. However, it 
may also be used for observing low-and medium- speed, 
non- recurring phenomena but its efficiency is low. 
The persistenceissuch that the 5CP12 can be operated 
with scanning frequencies as low as 10 cycles per 
second without excessive flicker. 

It will be noted that thephosphorescence decays expo-
nentially with a time constant of about 120 milli-
seconds with the result that the low-level phospho-
rescence is of relatively short duration. Because 
of this characteristic, the 5CP12 provides high con-
trast between new and old information with change in 
target position. Therefore, the 5CP12 is suitable 
for short.- range radar equipment involving medium-speed 
recurrent phenomena. 

The P12 screen is more susceptible to burning than 
other phosphors. Therefore, the 5CP12 should be oper-
ated with the rated maximum anode-No.3 voltage and 
with the lowest anode-No.3 current which will give 
the desired brightness. 

THE SPECTRAL-ENERGY EMISSION ChARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the P12 Phosphor are showr at the 
front of this Section. 

e 
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5FP4A 

View-Finder Kinescope 

eMAGNETIC FOCUS   MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Di-ect 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 
=luorescence   White 
Phosphores:ence  White 

Persistence  Short 

• Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   53° 

Mechanical: 

Overall Length   11-1/8°+ 3/8" 
Greatest Diameter  4-15/15" iT/32" 
Minimum Useful Screen Diameter ..... .   . . . . . 4-1/4" 
Cap  Recessed Small Ball ( JEDEC No.J1-22) 
Bases ( Alternates): 

Long Medium-Shell Octal: 
8-Pin ( DEC Group 1, No.88-65) 
5-Pin ( JEDEC Group 1, No.135-80) 

Medium-Shell Octal 8-Pin: 
8-Pin ( JEDEC Group 1, No.B8-11) 

NC ANODE GI 

• 
Pin 1 - No Internal 

Connection 
Pin 2 - Heater 
Pin 3 - Gr'd No.2 
Pin 4 - Same as 

P'n 1 
Pin 5- Grid No.1 

Values: Maximum Ratings. Design-Center 

41) ANODE VOLTAGE'  8000 max. volts 
GRID-No.2 VOLTAGE   410 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias valu  0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: e Heater negative with respect to cathode 150 max. volts 
Heater positive wiIh respect to cathode 150 max. volts 

Fin 6- Same as 
6) Pin 1 

Pin 7- Cathode 
Pin 8 - Heater 

K Cap- Anode 
(Gr ,d No.3 
Collector, 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 8-63 

DATA I 



_5FP4A 

Typical Operation: 

Anode Voltageb  6000 volts e 
Grid—No.2 Voltage   250 volts 
Grid—No.1 Voltage for Visual Extinction 

of Undeflected Focused Spot   —25 to —70 volts 
Focused—Coil Current ( DC, approx.)c . . .   120 t 15% ma 

Maximum Circuit Values: 

Grid—No. 1—Circuit Resistance 1  5 max. megohms 

a The product of anode voltageand 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. 

a For specimen focusing coil similar to JEDEC Focusing Coil No.106 
positioned with air gap toward kinescope screen, and center line of air 
gap 3-1/4* from Reference Line ( see Outline Drawing). The indicated 
current is for condition with combined grid-No.1 bias voltage and video-
signal voltage adjusted to produce a highlight brightness of 10 foot-
lamberts on a B-7/8* o 2-7/B* picture area sharply focused at center 
of screen. 

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



5FP4A 

• 

e 

4.8 

REFERENCE 
LINE 

(NOTE 2) 

415,18 I 3/32 

SCREEN 41/4 MIN. 
DIA. 

1/8 R. 

.950 
MAX. 

BASE 
JEDEC GROUP I 

No 
88-85 
OR 

85-80 
(NOTE 3) 

92Cm-o362R5 

7°48' 

EFFECTIVE 
CENTER OF 
DEFLECTION 

1.375 i.055 
DIA 

DIMENSIONS IN INCHES 

10 16 

± 348 

H /8 

0/8 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE 

TERMINAL BY AN ANGLLAR 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 

WILI RES1 ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL KJ DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF THE BOTTOM OF THE BASE. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N 1. 8-63 

DATA 2 



5FP4A 

AVERAGE GRID-DRIVE CHARACTERISTICS 
E4- = 63 VOLTS 

ANODE VOLTS = 6000 

GRID - N2 2 VOLTS = 250 
GRID- N2 I BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

RASTER SIZE = 3 7/8"X 2 7/8 ( FOCUSED 
FOR AVERAGE BRIGHTNESS) 

100 
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••• 

••••  

20 

10 

10 20 30 40 50 

III 
, 

• y  • • •• •• • •• 

VIDEO SIGNAL VOLTS FROM CUTOFF 

1000 

900 

  800  

• ••••  

700 

ix 
Lal 

600 
cc 

300 

200 

100 

92CM - 6683RI 
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5F P7-A 

OSCILLOGRAPH TUBE 
MAGNETIC FOCoS .eAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage  6.3   ac or dc volts 
Current  0.6 

Direct Inte,electrode Capacitances: 
Grid No.1 to All Other Electrodes  8 µµf 
Cathode to All Other Electrodes  5 gef 

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.)   530 
Overall Leneh   11-1/8" t 3/8" 
Greatest Diameter of Bulb  4-15/16" t 3/32" 
Mirimum Use'ul Screen Diameter  4-1/4" 
Mounting Position  Any 

Cap  Recessed Small Ball ( JETEC No.J1-22) 
Base . . . . Long Medium-Shell Octal 8-Pin ( JETEC No.88-65) 

BOTTOM VIEW 

Pin 1- No 
Connect ion 

Pin 2- Heater 
Pin 3-Gr d No.2 
Pin 4- No 

Connect ion 

Maximum Ratings, Destgn-Center Values: 

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

Negative pias value  
Positive bias value .   
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. 

Typical Operation: 

Anode Voltage.'  4000 7000 volts 
Grid-No.2 Voltage  250 250 volts 

• at or neat this ratirg. the effective resistance of the anode supply 
should be adequate tc 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 A000 volts. 

Pin 5- Grid No.1 
Pin 6- No 

Connect ion 
Pin 7- Cathode 
Pin 8- Heater 
Cap - Anode 

arnp 

8000 max. volts 
700 max. volts 

180 max. volts 
0 max. volts 
2 max. volts 

65 max. volts 

125 max. volts 
125 max. volts 

a Indicates a change. 

AUG. 1, 1951 TUBE DEPARTMENT 
.A010 CO.PORATION OF Monica. 0ARR1SON. NEW JERSEY 

DATA 

— 



—› 

5F P7-A 

OSCILLOGRAPH TUBE 

Grid-No.1 Voltage°   -25 to -70 -25 to -70 volts 
Grid-No.2 Current  -15 to +15 -15 to +15 pamo 
Focusing-Coil Current 

(DC, approx.le   96 t 15% 128 t 15% ma 
Spot Position  aill --

Maximum Circuit Values: 

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

O For visual extinction of undeflected focused spot. 

• For specimen focusing coil similar to JETEC Focusing Coil Ro. 106 
positioned with air gap toward face plate, and center line of airgap 
2-1/6 inches from Reference tine ( see Outline Drawing), and total 
anode current of 200 microamperes. 

ANN the center of the undeflected, unfocused spot will fall within a circle 
having 0.-mm radius concentric with center of tube face. 

OPERATING NOTES 

The 5FP7-A utilizes a long-persistence, cascade Itwo-layer) 

scieen which exhibits bluish fluorescence of short per-

sistence and greenish-yellow phosphorescence. 

Because of its long persistence, the5FP7-A is particularly 

useful where either low-speed non-recurring phenomena or 

high-speed recurring phenomena aretobeobserved. Further-

more, two or more phenomena can be observed simultaneously 

on the Screenby means 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 15 ( G), 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 78P7-A 

-sindicales a change. 

AUG. 1, 1951 TUBE DEPARTMENT 
RADIO CORPORATION Of MARRICA, NARR1SON, NEW JERSEY 
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5FPI5-A 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

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

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to all other electrodes   8 melf 
Cathode to all other electrodes   5 fflf 

Faceplate, Spherical   Clear Glass 
Phosphor ( Fer Curves, see front of this Section)   P15 
Fluorescence--
Visible radiation   Blue-Green 
Invisibie radiat:on  Near-Ultraviolet 

Phosphorescence--
Persistence of v;sible radiation Very Short 
Persistence of invisible radiation. . Extremely Short 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( APProx  )  53° 
Tube Dimensions: 

Overall length 11-1/8" t 3/8" 
Greatest diameter of bulb   4-15/16," t 3/32" 

Minimum Useful Screen Diameter  4-1/4" 
Weight ( Approx  )  1 lb 2 oz 
Mounting Position   Any 
Cap  Recessed Small Ball ( JETEC Ro.J1-22) 
Bulb J-39-1/2 
Base  Med:um-Shell Octal 8- Pin ( JETEC Ro.86-11) 

Basing Designation for BOTTOM VIEW  5AN 

Pin 1 - No Connec-
tion 

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

tion 
Pin 5 - Grid No.1 

Pin 6 - 

Pin 7 - 
Pin 8 - 
Cap - 

Maximum Ratings, Design-Center Values: 

ULTOR VOL'AGE   
GRID-No.2 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative bias value   
Positive bias value .   
Positive peak value   

PEAK HEAU.R-CATHODE VOLTAGE: 
Heater negative with respect to c.thode . 
Heater positive with respect to clthode . 

No Connec-
tion 

Cathode 
Heater 
Ulto-
(Grid No.3, 
Collector) 

8000 max. volts 
700 max. volts 

180 max. volts 
0 max. volts 
2 max. volts 

125 max. volts 
125 max. volts 

At or neer this rat'ng, the effective resistance of the uitor supply 
should be adequate to limit the alter input powe - to 6 w,tte. 

10-56 TE NTAT I VE DATA TUBE DIVISION 
RALlio CORPORAIION Of AMERICA 1141,501.1. NEV. JERSEY 



5FPI5-A 

OSCILLOGRAPH TUBE 

Equipment Design Ranges: 

(or any ultor voltage (Ec9 ) between 40004 and 8000 volts 
and grtd-No.2 voltage (e) between 150 and 700 volts 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot   -10% to -28% of E 2 

Grid-No.2 Curren   -15 to + 15 
volts 
pamp 

focusIng-Coil Current ( DC)°°  EVE, 3/4000 x 961 i 15% ma 

Spot Position   44 

Examples of Use of Design Ranges: 

For ultor voltage of 4000 5000 volts 
and grid-No.2 voltage of 250 250 volts 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot   -25 to -70 -25 to -70 volts 

Focusing-Coil Current ( DC).   82 to 110 91 to 123 ma 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. regohms 

SPECIAL PERFORMANCE DATA 

Line Width: 

For Ultor Voltage of 4000 Volts . . . . 0.010 max.à 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 focusing ccil similar to JETEC Focusing Coil 50.106 
positioned with air gap toward faceplate and center line of air gap 
2-3)4 ° from Reference Line (See Dinensional Outline)and ultor current 
of 200 microamperes. 

OBB With the tube shielded from extraneous fields, the center of the 
undeflected, unfocused, low- intensity spot will fall within a circle 
having a 9-mm radius concentric with the center of the tuoe face. 

• With JETEC Deflecting Yoke No.120, or equivalent, and under the 
following conditions: heater voltage of 6.3 volts, ultor current of 
200 microamperes, grid-No.2 voltage of 250 volts, and a 49- line raster. 
Raster width is adjusted to 11.4 cm and focusing-coil current is 
adjusted to give sharpest focus at center of tube face. Raster height 
is contracted until individual scanning lines are just barely distin-
guishable. Line width is expressed as the quotient of the contracted 
raster height measured at the centerline of the tube face divided Dy 
the number of scanning lines ( 49). 

:3-5E 
TUBE DIVISION 

RADIO CORPORA,'ON Of AMERICA HARRISON. NEW IMP/ 

TENTATIVE DATA 



5FP15-A 

OSCILLOGRAPH TUBE 

15/1E: T 3/3; 
SCREEN [HA. 
414' MIN. 

t3/8" 

7 " 
7 /16 

\-REFERENCE 
LINE 

(NOTE 2) 

1.375"t.055" 

\- ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC No JI-22 
(NOTE I) 

T-

MEDIUM-SHELL 
OCTAL 8- PM BASE 
JETEC No BB-II 

(NOTE 3) 

92CS-9001R1 

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 

VARY FRCM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF ± 0° . ULTOR TERMINAL IS ON SAME SIDE OF TUBE 

AS PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

GAUGE 1.430" + . 003" - . 000" I . D. AND 2" LONG WILL REST 

ON BULB CONE. 

NOTE 3: CENTER LINEOFBULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENCICULAR ERECTED AT THE 

CENTER OF THE BOTTOM OF THE BASE. 
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5T P4 
PROJECTION KINESCOPE 

ELECTROSTATIC FOCUS NAGNEIIC DEFLECTION 

DATA 
General: 

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

pirect Interelectrode Capacitances ( Approx.): 
F Grid No.1 to All OtnEr Electrodes. . . . 7.5 . • • mMf 

Cathode to All Other Electrodes  5.0 . . . µµf 

External Conductive Costing to Anode No.2 f 500 max. . µµf 
1 100 min. 

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

Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   50° 
Overall Length   113/4" t 3/8" 
Greatest Diameter of Bulb  ' r" t 1/8" 
Minimum Useful Screen Diameter   4-1/2" 
Minimum Optical-Quality-Circle Diameter  4-1/4" 
Mounting Position  Any 
Cap  Recessed Small Cavity 
Base   Small-SheU Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW   12C 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6- Anode No.1 
Pin 7- Internal Con.-

Dc Not Use 

ade» Ratings, Dessgn-Center Values: 

ANODE-No. 2 VOLTAGE 
ANODE-No.1 VOLTAGE 
GRID-No.2 VOLTAGE. . . . . ...... 
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative bias value 
Positive bias value 

alk Positive peak value 
IIMIPEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceed Hg 15 seconds . . . 
After equipment warm-up period . . . 

Heater positive with respect to cathode 

Pin 10- Grid No.2 
Pin 11— Cathode 
Pin 12- Heater 
Cap - Anode No.2 

IllIppical Operation: 

Anode-No.2 Voltage'  27000 volts 
Anode-No.1 Voltage for Focus 

when anode-No.2 current is 200 ma. . 4320 to 500 volts 
• 

See next page. a— Indicates a change. 

27000 max. volts 
6000 max. volts 
350 max. volts 

150 max. volts 
0 max. volts 
2 Rids. volts 

410 M3x. volts 
175 max. volts 
10 max. volts 

MAR. 15, 1948 TUBE DEPARTMENT 
RADIO CODOIATION OF »AFRICA. MAMION. NEW JEEISEY 

DATA 

FE-
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5TP4 
PROJECTION KINESCOPE 

Grid-No.2 Voltage' .  200 . . volts 
Grid-No.1 Voltage for Visual Cutoff° . . -42 to -98 volts 
Anode-No.2 Current   200 . . ma 
Max. Anode-No.1 Current  65 . . µa 
Max. Grid-No.2 Current   ±15 . . ma 

Maximum Circuit Values: 

Grid-No.1-C .--. -• ;tance   1.5 max.megohmJ 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulationofthe power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capac-
itor should be as follows: 

Grid-No.1-Circuit Resistance   180 min. ohms 
Grid-No.2-Circuit Resistance   390 min. ohms 
Anode-No. 1-Circuit Resistance  6800 min. ohms 
Anode-No.2-Circuit Resistance  30000 min. ohms 

The tesistors used shouldbecapable of withstanding the volt-
ages involved. 

Components: 

Deflection Yoke  
Horizontal Output Transformer ( for 

use with two 68G6-G's). .   
Vertical Output Transformer  

RCA Type No.201D2 

RCA Type No.211T2 
RCA Type No.204T2 

▪ Brilliance and definition decrease with decreasing anode voltages. In 
general, anode eci.2 voltage should not be less than 20000 volts 

▪ Subject to variation of tel if it is desired to operate any tube at 
a grid-No,1 cutoff bias of - 70 volts. 

O Visual extinction of undeflected focused spot. 

.-ixIndicates a change. 

MAR. 15, 1948 DATA 
RMEWARTMENT 

100.0 COMEATION on AMER,CA, riAlle,SON, NEW JERSEY 



5TP4 
PROJECTION KINESCOPE 

OPTICAL 
QUALITY CIRCLE 

2 1/8" MIN. R.— 

SCREEN RADIUS 
2 I/" MIN. 

7.100"±.200 
g e • R. 

4 ,32 

EXTERNAL 
INSULATING 
COATING 

2 " ± DIA.   

REFERENCE 
LINE 

(NOTE 2) 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 4) 

SEE NOTE 3 

92CM-665692 

4" 

3/16 

5 "± 14: 

1/2»± 3/ij 

HIGH- VOLTAGE 
EXTERNAL 

CONDUCTIVE COATING 
CONNECTED TO CAP 

1,2-± 

ANODE -N9 2 
RECESSED SMALL 
CAVITY CAP 
(NOTE 1) 

.950"MAX. 

EFFECTIVE 
CENTER OF 
DEFLECTION 

1/16" 

SMALL- SHELL 
DUODECAL 
7- PIN BASE 

11 .4,7 
247 

; I /4 " 

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO-

SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 

AND ANODE-No.2 TERMINAL BY AN ANGULAR TOLERANCE ( MEASURED 

ABOUT THE TUBE AXIS) OF 100 . ANODE-No.2 TERM; MAL IS ON 

SAME SIDE AS VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINEDBY POSITION WHERE HINGED 

GAUGE 1.500" 4 .003" - . 000" I. C. 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. 

NOTE m: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAR. 15, 1948 Tun DEPARTMENT 
RADIO CORPORATION OF AMERICA, MARRISON, NEW 111111' 

CE-6656R2 
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5UP7 

Oscillograph Tube 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

For Extremely Low-Speed Recurrent, or Medium-Speed 
Non- Recurrent Image Displays 

The 5UP7ts the same as the5VP1 except for the following items: 

GENERAL 

Phosphor ( For curves, see front of th is sect ion)  P7 
Fluorescence  White 
Phosphorescence,  Yellowish-Green 
Persisterceuip  Very-Long 

5UP11 

Oscillograp'i Tube 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

For Photographic Recording and Visual Observations 

The 5VP11 is the same as the 511P1 except for the following items: 

GENERAL 

Phosphor ( For curves, see front of this section)   Pll 
Fluorescence   Actinic- Blue 
Phosphorescen-e   Actinic-Blue 

Persistercea ,b   Medium-Short 

5UP31  

Oscillograph Tube 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

For Low- or Medium-Speed Non-Recurring Image EissFloys 

The 50P31 .s the same as the 5VP1 except for the following items: 

GENERAL 

Phosphor ( For curves see type 7VP3I)   P3I 
Fluore.uence  Green 
PhosphcrescenÊe Green 

Persisterceu  Medium-Shortc ( Approx. 38 ,sec) 

4  P ... i . tence el' useable brightness can la obteined with en anode-No.2 
voltage of se low sb 1500 volts. 

b lime for initial brightness to decay to 10% point. 

C tPlrróln7 :7crde:p=e1:1=tr!: laiLi'difO!%:bieiVt: Illtrimir=:. "nder can' 

4(1>) RADIO CORPORATION OF AMERICA 
Electronk Components and Devices Harrison N. 

DATA 
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5WPII 

TRANSCRIBER KINESCOPE 
ELECTROSTATIC FOCUS mADNET I C DEFLECT I ON 

DATA 

General: 

Heater, for Jnipotential Cathode: 
Vol tage  6 3  
Current  0 6  

Di rect I nterel ect rode Capac i tances: 
Grid No.1 to All Other Electrodes  7.5 . . . 
Cathode to All Other Electrodes  

External Conductive Coating to Anode No.2   f5p° max. • 
100 min. 

Phosphor ( For Curves,see front of this Sect ion) 
Fl uorescerce   
Persi stence  

Focusing Method  
Deflection Method  
Deflection Angle ( Approx.)   
Overal 1 Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter   
Raster Size ( Approx  )  2-1/2 x 3-3/8" 
Mounting Position  Any 
Cap  Recessed Smal 1 Cavity 
Base 

Basing Designation for BOTTOM VIEW   

Pin 1 - Heater Pin 10- Grid No.2 
Pin 2- Grid No.1 Pin 11- Cathode 
Pin 6 - Anode No.1 Pin 12 - Heater 
Pin 7- Internal Con.- Cap - Anode No.2 

Do Not Use 

ac or dc volts 
amp 

me 
me 
me 
me 
pli 

B1 ue 
Short 

El ect rostat i c 
Magnet i c 

500 
11-7/16" t 3/8" 

5" t 1/8" 
4-1/4" 

Smal 1-Shell Duodecal 7-Pi n 
12C 

Maximum Ratings, Design- Center Ye/ nes: 

ANODE-No.2 VOLTAGE   27000 max. volts 
ANODE-No.1 VOLTAGE   6000 max. volts 
GR I D-No. 2 VOLTAGE  350 max. volts 
GR I D-No. 1 VOLTAGE: 

Negative bias value  150 max. volts 
Positive bias value  0 max. volts 
Positive peak va'ue  2 max. vol ts 

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

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

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

Typical Operation: 

Anode-No. 2 Vol tag?  27000 vol ts 

• : See next page. 

FEB. 1, 1949 TENTATIVE DATA 1 
TUBE DEPARTMENT 

tA010 CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



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 
Anode—No.2 Current   20f µamp 
Max. Anode—No.1 Current  25 µamp 
Grid—No.2 Current Range  —15 to +15 mamP 

Maximum Circuit Values: 

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

Minimum Circuit Values: 

When the output capacitor of the power supply is papable of 
storing more than 250 microcoulombs, and whentheinherent regu— 
lation of the power supply permits the instantaneous short— 
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capacitor 
should be as follows: 

Grid—No.1—Circuit Resistance   180 min. ohms 
Grid—No.2—Circuit Resistance   390 min. ohms 
Anode—No.1—Circuit Resistance  6800 min. ohms 
Anode—No.2—Circuit Resistance  30000 min. ohms 

The resistors used should becapable of withstanding the volt— 
ages involved. 

Components: 
Deflecting Yoke  RCA Type No. 201D11 
flor. Deflection Output Transformer: 

For use with 6 AS7—G boOS ter scanni ng tu be 
and separate high—voltage supply . . . RCA Type No. 20411 

For use with single high—voltage tripler 

supply employ ing 3 155-G7/8016's. . . RCA Type No. 21112 
Ver. Deflection Output Transformer . . . RCA Type No. 20412 

Brilliance and definition decrease with decreasing anode voltages. In 
general. anode-No.2 voltage should not he less than 15000 volts. 

*. Subject variation of 40S when grid-mo.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 picturecanbe produced by the 5WP11. To utilize such 
resolution capability in the horizontal direction with the 

standard scanning rate of 525 lines, it is necessary to use a 

video amplifier having aband-width of at least 10 megacycles. 

FEB. 1, 1949 TENTATIVE DATA 1 
reNUDEPARDNENT 

COAPOIATION Of ANIMA. HARMON. NM Maur 



5WPI I 

TRANSCRIBER KINESCOPE 

The screen of the 5WPII 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. 

Operationof the 5WPII results in gradual browning 0, one face. 

The rate of browning increases markedly with increase in anode-

N0.2 voltage, is proportional to beam current, and is inversely 

proportional to the scanned area. The trowning is most notice-

able during initial operation; thereafter, a gradual increase 

in the amount of browning will be observed during te life of 

the tube. 

OUTLINE DIMENSIONS for the 5WP11 are the save 
as those for the SWP15 

FEB. 1. 194) TUSE DEPARTMENT TENTATIVE DATA 2 
tAINO CORPORATION OF »AFRICA. NAIRISON, NEW JERSEY 
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5WPI5 
FLYING-SPOT CATHODE-RAY TUBE 

ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use as scanner in flying-spot video-signal 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  8 mmf 
Cathode to all other electrodes  5 me2f 

f500 wax. pgf 
1100 en. µµf 

Clear Glass 
Phosphor (For Curves, see front of this Section)  P15 

Aluminized 
Fluorescence--

Visible radiation Green 
Invisible radiation  Near Ultrav:olet 

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

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   500 
Tube Dimensions: 

Overall length   11-7/16" 3/8" 
Greatest diameter of bulb  5" ± 1/8" 

Minimum Useful Screen Diameter   4-1/4" 
Weight ( Approx.)   1-1/2 lbs 
Operating Position  Any 

Cap  Recessed Small Cavity (JETEC No.J1-21) 
Socket   See Operating Considerations 
Base  Small-Shell Duodecal 7-Pin ( JETEC No.B7-51) 

Basing Designation for BOTTOM VIEW   12C 

External conductive neck coating to u tor  

Faceplate, Flat  

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

Connect ion— 
Do Not Use 

Pin 10- Grid No.2 
Pin 11- Cathode 

Pin 12- Heater 
Cap- Ul tor 

(Grid No.4, 
Collector) 

C-Exterral 
Conductive 
Neck Coat-
ing 

Maximum Ratings, Design-Center Values: 

JLTOR VOLTAGE  27000 max. volts 
GRID-N0.3 VOLTAGE  6000 max. volts 
GRID-No.2 VOLTAGE  350 max. volts 

.-Indicates a change. 

7-58 
ELECTRON TUBE DIVISION 

RADIO CORN:n.014 OF AMERICA. HARRISON. NEW JERSEY 
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5WPI5 

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

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

After equipment warm-up period . . .   150 max. volts 
Heater positive with respect to cathode  150 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Ec,) between 15000 and 27000 Volts 

Grid-No.3 Voltage for focus 
with ultor current of 
150 pa or less  15% to 19% 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 times Ec i volts 

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 volts 

Maximum Grid-No.3 Current for 
ultor current of 150 pa 200 Pa 

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

Examples of Use of Design Ranges: 

For ultor voltage of 20000 27000 Volts 

Grid-No.3 Voltage for focus 
with ultor current as 
indicated   3000 to 3800 4000 to 5200 volts 

Grid-No.2 Voltageforvisual 
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   150 100 Pa 

Maximum Circuit Values: 

(,rid-No.1-Circuit Resistance  1.5 max. megohms 
See next page. .rtndicates a change. 

7-58 ELECTRON TUBE DIVISION 
RADIO COWORANON OF AMERICA, HARRISON, NEW JERSEY 

DATA]. 



5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 

<5° 

° Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be les, than 15.000 volts. 

OPERATING CONSIDERATIONS 

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

of the 5WP15 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 bins of the 5WPI5 fit the Duodecal I2-contact 

socket. The socket contacts corresponding to the vacant pin 

positions 1pin positions 3,4,5,8, and 9) should be removed in 

order to provide the maximum insulatior for the high-voltage 

Pins 6 and 7. The socket should be made of high-grade, arc-
resistant, insulating material and should preferably be de-

signed with baffles. 

Resolution o better than 800 lines at the center of the 

reproduced p cture can be produced by the 5WP15 when It is 

operated with 27,000 volts on the ultor. At lower ultor volt-

ages, the resolution capability decreases. To obtain high 

resolution in the horizontal direction, it is necessary to use 
a video amplifier having a bandwidth of about 20 megacycles. 

The screen of the 5WP15 has radiation in the visible green 
region and in the invisible near- ultraviolet region. The 

frequency response ofthe ultraviolet radiation is substantially 

constant for a range of 3 megacycles and then decreases ex-
ponentially toward zero at approximately 100 megacycles. 

The P15 screer is more sensitive to heat than other standard 

types of phosphors. It shows a decrease in efficiency with 

increase in temperature. Use of forced air from a small blower 

directed against the face of the tube is, therefore, suggested 

to counteract the heating effect of the electron beam If opti-

mum efficiency of the screen isdesired at maximumultorcurrent. 

Care should be taken to avoid under-scanning over a pro-

tracted period because such an underscanned area will be 
burned and thus give diminished radiation when the raster is 

scanned to full size and be apparent 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 for a longer time, the facewill be burned 

unevenly over the pattern area. When a modulated stationary 
pattern is used, It is recommended thal the ultor current be 
limited to an instantaneous value of about 150 microamperes. 

.-Indicates a change. 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 

Because of the high peak energy in the beam, the screen 

will be seriously damaged if the beam is allowed to remain 

stationary, even momentarily. Provision should be made to 

prevent such a possibility. 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. 

BLOCK DIAGRAM OF FLYING—SPOT VIDEO—SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 

VERTICAL/HORIZONTAL 
SAWTOOTH GENERATORS 

VERTICAL OUTPUT 
AMPLIFIER 

HORIZONTAL 
OUTPUT 

AMPLIFIER 

VERTICAL HORIZONTAL  

SCANNING SCANNING 

HIGH  

VOLTAGE 

,ULTOR 

HIGH- VOLTAGE 
POWER 
SUPPLY 

MULTMUER-
PHOTOTOBE 

POWER SUPPLY 

GRID°NwI,AJ 

YOKE TYPE SWPIS SLIDE LENS 

ECTÏVEit 
TYPE 
W2I 

SYNCHRONIZING 
SIGNAL 

GENERATOR 

MIXED 

VIDEO AMPLIFIER 
WITH 

EQUALIZATION 

CONDENSER LENSES 

BLANKING 
SIGNAL 

BLANKING 
AMPLIFIER 

TO LINE 
AMPLIFIER 

92CS - 7597R2 

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

7-58 E,tCTRON TUBE DIVISION DATA 2 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 

5'± 

SCREEN DIA. 

3 15/16" 

3%1E7 
EXTERNAL 

TRANSPARENT 
INSULATING 
COATING 

7 4" 

16 3/16' 

EXTERNAL 
CONDUCTIVE 

NECK 
COATffl 
(NOTE 3) 

16 '4 

ULTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC NS JI-21 
(NOTE 1) 

REFERENCE 
LINE 

(NOTE 2) 

EFFECTIVE 
CENTER OF 
DEFLECTION 

I 746"± 

SMALL -SHELL 
DUOUECAL 
7- PIN BASE 

JETEC NS B7-51 

92CM - 69113R2 

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 i 100 . THE ULTOR TERMINAL IS ON SAME 

SIDE AS VACANT PIN POSITION 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

H I NGED GAUGE 1.500" + 0.003" - 0.000" 1.0. AND 2" LONG WILL 

REST ON BULB CONE. 

NOTE 3: EXT EF N AL CONDUCTIVE NECK COA A NG MUST BE GROUNDED. 

NOTE 4: (1_ OF BULB WI LL NOT DEVIATE MORE THAN 2a III ANY 

DIRECTION FROM THE eERPENDICULAR ERECTED AT THE CENTER OF 

THE BOTTOM OF THE BASE. 

7-58 ELECTRON TUBE DIVISION CE-691882 
MOO CORORATION OF AMERICA. NAMOSO.... 
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5WPI5 
AVERAGE CHARACTERISTICS 

1 1 
Ee =6.3 VOLTS 
ULTOR VOLTS =20000 
GRID- N8 3 VOLTS ADJUSTED TO GIVE FOCUS. 
GRID - N2 2 VOLTS= 200 I"  
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 

es 

HIGH RESOLUTION CAPABILITY ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
Pa- use as scanner in htélrquaitty flyte-spot uirleo-stenal terteratcrs 

DATA 

General: 

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

Direct Interelectrock Capacitances: 
Grid No.1 to all other electrodes  8 µµf 
Cathode to all other electrodes  5 mmf 
External conductive neck coating to ultor  1500 max. mmf 

1100 min. µµf 
Faceplate, Flat Clear Glass 
)410!,phOr ( For Curves, see front of this Sect ion)   P16 

Aluminized 
Fluorescence--

Visible radiation  Violet 
Invisible radiation  Near Ultraviolet 

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

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   40° 
Tube Dimensions: 

Overall length   14-3/8' t 3/8" 
Greatest diameter of bulb  5" t 1/8" 

Minimum Useful Screen Diameter   4-1/4" 
Weight ( Approx.)   1-1/2 lbs 
Operating Posi:ion  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Socket   See Operating Considerations 
Base  Snell-Shell Duodecal 7-Pin (JETEC No.87-51) 

Basing Designation for BOTTOM VIEW  12C 

Pin 1 -Heater 
Pin 2- Grid No.1 
Pin 6 - Grid No.3 
Pin 7- ,nternal 

Connection— 
Do Not Use 

Pin 10- Grid No.2 
Pin 11- Cathode 

Pin 12- Heater 
Cap-Ultor 

(Grid No.4, 
Collector) 

C - External 
Conductive 
Neck Coat-
ing 

Maximum Ratings, Design Center Values: 

ULTOR VOLTAGE  27000 max.. volts 
GRID-No.3 VOLTAGE  7000 max. volts 
GRID-No.2 VOLTAGE  350 nax. volts 

«Ind icales a change. 
7-58 

ELECTRON TUBE DIVISION 
LE010 COEPONIATION Of AMEE1CA, NARRI'ON. NEW MOE, 
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 

GRID-No.1 VOLTAGE: 
Negative bias value  
Positive bias value  
Positive peak value  

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

During equipment warm-up period not 
exceeding 15 seconds   

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

Equipment Design Ranges: 
For any ultor voltage (E, g) between 20000 and 27000 volts 

Grid-No.3 Voltage for focus 
with ultor current of 
25 ma or less  

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid-No.1 voltage  

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 

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 

Ul to- Current   25 15 Ma 

150 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

20.5% to 26.5% of Ec 4 volts 

2 to 5 times Eci volts 

volts 

Ma 

Maximum Circuit Values: 

Grid -No.1 -Lircuit kesistance   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. 
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5ZP16 

FLYING-SPOT CATHODE-RAY TUBE 

OPERATING CONSIDERATIONS 

X-Ray Yarning. X-ray radiation Is produced at the face 
of the 5ZPI6 when it is operated at i7s normal ultor voltage. 

These rays can constitute a health huard unless the tube is 

adequately shielded for X-ray radiation. Although re'atively 
simple shielding should prove adequate, make sure that it 

provides the required protection against personal injury. 

The base pins oc the 5ZPI6 fit the Duodecal . 2-contact 

socket. The socket contacts corresponding to the vatant pin 

positions pin positions 3,4,5,8, and 9) should be removed 
in orderto 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 de-
signed with befles. 

Resolution of better than 1000 IPnes 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. 

Underscanntni over a protracted period should be avoided 

because ar underscanned area of the screen will be burned and 
thus give ciminished 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. 

Neverallow the beam to remain stationary, even momentarily, 

because the high peak energy in the bean will seriously damage 

the screen. Provin Ion should be made to prevent such a possi-

bility. Provision should also be mide in equipment design to 
insure that the ulter voltage will drop as fast as the scanning 

current when the equipment is turned off; or to bias grid No.1 

to beam-current cutoff when the equipment is turned off. 

.—Indizates a change. 
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 

VERTICAL & HORIZONTAL 
SAWTOOTH GENERATORS 

a 
VERTICAL OUTPUT 

AMPLIFIER 

HORIZONTAL 
OUTPUT 

AMPLIFIER 

HORIZONTAL 

SCANNING 

HIGH 

HIGH-VOLTAGE 
POWER 
SUPPLY 

VOLTAGE 

s ULTOR 

MULTIPLIER-
PHOTOTUBE 

POWER SUPPLY 

GRITDON., VIDEO AMPLIFIER 
WITH . 

EQUALIZATION  

DEFLECTI,>,„_^-OBJECTIVEi '" 
PE 

ip21 
YOKE LENS 

TYPE SLIDE 
SZPI6 

SYNCHRONIZING 
SIGNAL 

GENERATOR 

IXED 

BLANKING 
SIGNAL 

Ii CONDENSER LENSES 

BLANKING 

AMPLIFIER 
TO LINE 
AMPLIFIER 

92C3 -7597R2 

Devices and arrangements shown or described here in may 
use patents of RCA or others. Information contained 
herein is furnished without responsibi 1 ity by RCA for 
its use and without prejudice to RCA's patent rights. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 

CE-7597R2 



FLYING- 5ZPI6 
SPOT CATHODE-RAY TUBE 

cte, 

EXTERNAL 
TRANSPARENT 
INSULATING 
COATING 

2"± )/jOhA.— 

EXTERNAL 
.31; CONDUCTIVE 

NECK 
COATING 
(NOTE 3) 

SEE NOTE 4 

5"t 

4'4; MIN. 
SCREEN DIA. 

13/1i=31" 

ULTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC NRJI-21 
t  (NOTE 0 

REFERENCE 
LINE 

. (NOTE 2) 

1.220 
MAX. 14-11; 

EFFECTIVE 
CENTER OF 
DEFLECTION 

SMALL-SHELL 
DUODECAL 
7- PIN BASE 

JETEC N2B7-5I 

92CM -7574R2 

NOTE 1: 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 ± 0° . THE ULTOR TERMINAL ' S ON SAME 

SIDE AS VACANT P N POSITION 3. 

NOTE 2: W'1H TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No.I10 ( 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 FENNEL. 

NOTE 3: EXTERNALCONDUCTIVENECK COATING MUST BE GROUNDED. 

NOTE 4: it OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

THE BOTTOM OF THE BASE. 

7-58 ELECTRON TUBE DIVISION 
RAW° CORPORMION OF AMERICA, HARRISON, NEW JERSEY 

CE-7574R2 
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E f = 6.3 VOLTS 

ULTOR VOLTS = 27000 
GRID- N2 3 VOLTS ADJUSTED 
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7 BP7-A 
OSCILLOGRAPH TUBE 

MAGNETIC FOWS MAGNETIC DEFLECTION 

DATA 

General: 

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

Direct Interelectroce Capacitances ( Approx.): 
Grid No.1 to All Otler Electrodes  8  5 mµf 
Grid No.2 to All Other Electrodes  7 mi4f 
Cathode to All Other Electrodes  5 fflf 

Phosphor ( Fcr Curves, see front of this Section) . . . No.7 
Fluorescence   Blue 
Phosphorescence  Greenish-Yellow 
Persistence of Phosphorescence   Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   53o 
Overall Length   13-1/4" t 3/8" 
Greatest Diameter o' Bulb  7" ± 1/8" 
Maximum Useful Screer Diameter   6" 
Mounting Position  Any 
Cap  Recessed Small Ball 
Base   Long Medium-Shell Octal 8-Pin 

BOTTOM VIEW 

Pin 1- No Pin 6- No 
Connection Connection 

Pin 2- Heater 6 Pin 7- Cathode 
Pin 3- Gr.d No.2 Pin 8- Heater 
Pin 4- No 

Connection Cap - Anode, 
Pin 5- Grid No.1 Gria No.3 

Maximum Ratings, Destgn-Center Values: 

ANODE. VOLTAGE   8000 max. volts 
GRID-N0.2 VOLTAGE  700 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 GRID-No.1 DRIVE FROM CUTOFF   65 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Typical Operation: 

Anode Voltage 4000 7000 volts 
Grid-No.2 Voltage  250 250 volts 
Grid-No.1 Voltage Pane° .   - 25 to -70 -25 to -70 volts 
Focusing-Coil Current' . .   75 to 102 99 to 135 ma 
Spot Position  

e See nest page 

JUNE 15, 1948 TIMEMPARTMENT TENTATIVE DATA 
CORPOEATION OF AMERICA, NAIWISOW NEW OUSE, 



7BP7-A 

OSCILLOGRAPH TUBE 

Maximum Circuit Values: 

Gri d- No. 1-C i rcu t Res i stanc-e   1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulationof the power supply permits the instantaneous short-
ci rcuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No. 1-Ci rcui t Resi stance   150 min. ohms 
Gri d- No. 2-Ci rcui t Resistance   820 min. ohrns 
Anode-Circuit Resistance   9100 min. ohms 

The resistors used should be capable of withstanding the volt-
ages involved. 

Components: 

RCA Focusing Coil   RCA Type No. 20201 

Anode and grid NO .3, 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. 

a Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 4000 volts. 

° For visual extinction of undeflected focused spot. 

• For JETEC Focusing Coll No. 106. or equivalent, with center line of air 
gap approximately 2-3/4 . from referenceline ( see Outline Drawing), and 
total anode current of 200 microamperes. 

4 The center of the undeflected,unfoCuSed spot will fall within a circle 
having 22 mm radius concentric with the center of the tube face. 

JUNE 15, 1948 TENTATIVE DATA TUBE DEPARTMENT 
RADIO COMEATION OF AMERICA. NARRISOM, NEW JERSEY 



ELECTROSTATIC 

€1 
7JP4 

PICTURE TUBE 
ROUND GLASS TYPE 

FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 t 101  amp 

Faceplate, Spherical  Clear G'ass 
Phosphor (For Curves, see front of this Section) . P4--Su‘fide Type 

14-1/2" t 3/8" 
7" t 1/8" 

  6" 

Overall Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter 
Operating Position  Any 
Base. . Medium-Shell Diheptal 12-Pin ( JETEC Group 5, No.812-37) 

Basing Designation for BOTTOM VIEW   -14R 

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

tion 
Pin 5- Grid No.3 
Pin 7- Deflecting 

Electrode 
DJ; 

Pin 8- Deflecting 
Electrode 

DJ 4 

14 

12 

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

Pin 10- Deflecting 
Electrode 
002 

Pin 11- Deflecting 
Electrode 
DJ ' 

Pin 12- Internal 
Connection--
Do Not Use 

Pin 14- Heater 

and DJ2 are nearer the screen 
DJ2 and DJm are nearer the base 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  6000 max. volts 
GRID-No.3 (FOCUSING) VOLTAGE   2800 max. volts 
GRID-No.1 OLTAGE: 

Negative-bias value  200 max. volts 
Positive-bias value  0 max. volts 
Positive-peau valLe  2 max. volts 

EAK VOLTAGE BETWEEN ULTOR AND ANY 
DEFLECTING ELECTRODE   750 max. volts 

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

During equipment warm-up period rot 
exceeding 15 seconds   410 max. volts 

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

.0-Indica,es a change. 

9-58 ELECTRON TUBE DIVISION 
RA010 C.JRYORATION OR AMERICA, HARRISON NEW JERSEY 
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7J P4 

PICTURE TUBE 

Maximum Circuit Values: 

Grid —No.1—Circuit Resistance  1.5 max. megohms 
Resistance in Any Deflecting—Electrode 
Circuit"  5 max. megohms 

I' It is recommended that the deflecting—electrode—circuit resistances De 
approximately equal. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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7MP7 

OSCILLOGRAPH TUBE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

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

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes  6 mmf 
Cathode to All Other Electrodes  5 µµf 

Phosphor ( For Curves, see front of this Section) . P7 
Fluorescence   Blue 
Phosphorescence  Greenish-Yellom 

Persistence  Long 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.) 
Overall Length   
Greatest Diameter of Bulb  

500 
12-3/4" ± 3/8' 
7-3/16" a 1/8" 

Minimum Useful Screen Diameter   6" 
Mounting Position  Any 

Cao  Recessed Small Cavity IJETEC No.J1-21) 
Base   Small-Shell ppodecal 5-Pin (JETEC No. B5-57) 

BOTTOM VIEW 

Pin 1- Heater 
Pin 2- Grid No.1 
°in 10- Grid No.2 

Maximum Ratings, Design-Center Values: 

Ultore VOLTAGE   8000 max. volts 
GRID-No.2 VOLTAGE: 

Positive Value ( DC or Peak AC)   700 max. volts 
Negative Value ( DC or Peak AC)   180 max. volts 

GRID-No.1 VOLTAGE: 
Negative bias value  180 max. volts 
Positive bias valueg   0 max. volts 
Positive peak value. . . .   2 max. volts 

PEAK GRID-No.1 DRIVE FROM CUTOFF   65 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with reçnect to cathode. 125 max. volts 

Pin 11- Cathode 
Pin 12- Heater 
Cap - Grid No.3, 

Col lector 

e In the 714- types, grid no.e which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as . ul,or°. The . ultor" ir 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. 

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

OCTOBER 1,1951 'UK DEPARTMENT 
IIA010 COICOUTION Of Miaauca, HAMM POW Ann 
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7MP7 
OSCILLOGRAPH TUBE 

Typical Operation: 

Ultor Voltage.  4000 7000 volts 
Grid—No.2 Voltage   250 250 volts 
Grid—No.1 Voltage 0 . . —27 to —63 —27 to —63 volts 
Grid—No.2 Current   —15 to +15 —15 to +15 Pam!) 
Focusing—Coil Current 

(DC Approx.)" . 64 ± 15% 85 ± 15% ma 
Spot Position   di 

Maximum Circuit Values: 

Grid—No.1 —Circuit Resistance 1  5 max. megohms 
Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 4000 volts. 

° For visual extinction of undeflected, focused spot. 
sv 

For specimen focusing coil similar to JETEC Focusing Coil Mo.109 po— 
sitioned with airgap toward faceplate and center line of air gap 2-3/4. 
from Reference Line ( see Outline Drawing) and altor current of 200 
microamperes. 

M The center of the undeflected, unfocused spot will fall within a circle 
having 12-414 radius concentric with the center of the tube face. 

Indicates a change 

OCTOBER 1,1951 lUllE DEPARTMENT 
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7M P7 
OSCILLOGRAPH TUBE 

SCREEN 
RADIUS 
3"PdliN. — 

2 

5 % MAKI . 

346« 

L f-
REFERENCE 

LINE 
(NOTE 2) 

(NOTE 4) 

92CM- 7438R3 

7 346« t FOR 
TUBE SUPPORT 

4 

t 

SEAL 
DIA 

7 

MAX 

RID N2 3, COLLECTOR 
RECESSED SMALL 

CAVITY CAP NOTE I ) 
JETEC N2 J1- 2I I2 

X 2143" 

N. E FFECTIVE 
CENTER OF 
DEFLECTION 

ii;± 1/4; 
SMALL-SHELL 
DUOOECAL 
5- PIN BASE 
(NOTE 3) 

JETEC MS B5-57 

6 14.1; 

3,16' 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT 

PIN POSITION No.3 MAY VARY FROM THE PLANE THROUGH 

THE TUBE AXIS AND BULB TERMINAL BY AN ANGULAR 

TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) OF ± 

BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO-

SITION No.3. 

MOTE 2: REFERENCE LINE I S DETERml NED BY POSITION WHERE 

REFERENCE-LINE GAUGE ( JETEC No. I I 2) L.500 + . 003"-

. 000" I. D. AND 2. LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULC NOT BE R I G COL Y 

MOUNTED: IT SHOULD HAVE FLEXIBLE LEADS AND BE 
ALLOWED TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF 

BASE SHELL WILL FALL WITH IN CIRCLE CONCENTR IC WITH 

BULB AX IS AND HAVING DIAMETER OF 1-7/8". 

NOTE 4: LOCAT ION OF DEFLECTING YOKE MUST BE WITHIN 

TH IS SPACE. 

OCTOBER 1,1951 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, NARRISOW NEW JERSEY 

CE-7438R3 





7MP14 

OSCILLOGRAPH TUBE 

• 

MAGNETIC FOCUS MAGNETIC DEFLECTION  

The 7MP14 is the same as the 7MP7 except that it uti-
lizes a medimum-iong-persistence, cascade ( two- layer) 
screen which exhibits purple fluorescence of short 
persistence and orange phosphorescence which persists 
for a little over aminute under conditions of adequate 
excitation and ambient light. 

Because of its medium- long-persistence, the 7MP14 is 
particularly useful whereeither low- and medium-speed 
non- recurring phenomena or high-speed recurring phe-
nomena are to be observed. Furthermore, two or more 
phenomena can beobserved simultaneously on the screen 
by means of a suitable switching arrangement. 

The persistence is such that the 7MP14 without filter 
can be operated with scanning frequencies as low as 
30 cycles per second without excessive flicker. When 
used with yellow filter, such as Wratten No.15 (G), 
the 7MP14 can be operated with much lower scanning 
frequencies. 

In general, operation of the 7MP14 at an ultorvoltage 
below 4000 volts will not give persistence of useable 
brightness. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 
the P14 Phosphor are shown at the 

front of this Section 

OCTOBER 1,1951 TUBE DEPARTMENT DATA 
RADIO OCAPOIATION Of AktffICA, HAIIISON. NEW AMY 





7NP4 
PROJECTION KINESCOPE 

20' x 15' PICTURES 

FORCED—AIR COOLED ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTiON 

For use In theater- television equipment 

DATA 

General: 

Heater, for Unipotertial Cathode: 
Voltage  6.6 ± 5% . . . . 
Current 0  62   

Direct Interelectrode Capacitances ( Approx. 
Grid No.1 to all other electrodes. . .   12 iiµf 
Cathode to all other electrodes  6 iiiif 

Phosphor .  P4 --Silicate-Su:fide Type 
Aluminized 

White 

ac or dc volts 
amp 

Fluorescence   
Phosphorescence  
Persistence  

Focusing Method 
Deflection Method  
Deflection Angle ( Approx.) 
Projection-'hrow Distance for 20' x 15' Picture. . . 60 feet 

Overall Length   19-1/2" ± 5/8" 
Gi-eatest Diameter of Bulb ( Excluding side cap) . . 7" t 3/16" 
Maximum Racrus of Tube ( Including sidE cap)   4-11/32" 
Quality Rectangle of Faceplate 

(See Dimensional Outline)   
Refractive Index for Faceplate Glass 
Weight ( App-ox.)   
Onerating Position   
3p  

Socket 
Base   

White 
Medium 

Eleetrostatic 
Magnetic 

35° 

5" x 3-3/4" 
1  469 

15 lbs 
Any 

Medium ( JETEZ No.C1-5) 
  See Operating Considerations 
Plastic-Filled, Small-Shell Diheptal 14-Pin 

(JETEC Group 5, No.814-45) 
Basing Designation for BOT7OM VIEW  14N 

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

tion 
Pin 6- Same as Pin 5 
Pin 7 - Sarne as Pin 5 
Pin 8- Same as Pin 5 
Pin 9- Same as Pin 5 

Pin 10- Same as Pin 5 
Pin 11- Same as Pin 5 
Pin 12- Same as Pin 5 
Pin 13- Internal 

Connect ior--
Do Not Use 

Pin 14- Heater 
Cap - Ultor 

(Gric 
Col lector) 

.—Indicates % chànge. 
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7N P4 

PROJECTION KINESCOPE 

Air Flow to Face  40 cfm 
The specified air flow should be delivered perpendicularly 

from a nozzle having a diameter of about 2 inches onto the 

face of the tube while it is in operation. The blower should 

have adequate capacity to provide fora total system-pressure 

drop including that of the air filter. 
Face Temperature  100 max. °C 

CATHODE-DRIVE' SERVICE 

Unless otherwise specified, voltage values are positive 

with respect to grid No.1 

Maximum Ratings, Absolute Values: 

ULTOR-TO-GRID-No.1 VOLTAGE.   80000 max. volts 
GRID-No.3-TO-GRID-No.1 VOLTAGE  20000 max. volts 
GRID-No.2-70-GRID-No.1 VOLTAGE  850 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE  600 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-bias value   250 max. volts 
Negative-bias value   0 max. volts 
Peak-negative value   2 max. volts 

AVERAGE ULTOR CURRENT   2 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

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

After equipment warm-up period. . .   150 max. volts 
Heater positive with respect tocathode  150 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Eca l) between 70000 W 

and 80000 volts and grid-No.2-to-grid-No.1 voltage (Ecpel) 

between goo and 850 volts 

Grid-No.3-to-Grid-No.1 
Voltage for focus . . 20% to 22.6% of Eca l volts 

Grid-No.2-to-Grid-No.1 
Voltage for visual 
extinction of focused 
raster when circuit 
design utilizes fixed 
cathode-to-grid-No.1 
voltage ( Ekg i)   3.2 to 4.8 times Ekg l volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black Level) to 
White- Level Value  Same value as fixed cathode-

to-grid-No.1 voltage except 
video drive is a negative 
voltage. 

n ,.. # : See next page. -.Indicates a change. 

11-58 ELECTRON TUBE DIVISION 
RADIO CO»ORATION OF »AFRICA, HARRISON. NEW JERSEY 
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7NP4 

PROJECTION KINESCOPE 

Grid-No.3 Current  0 to +15 
Grid-No.2 Current  -15 to +15 ma 

Examples of Use of Design Ranges: 

For ultor-to-grid-
No.i voltage of 75000 volts 

Grid-No.3-to-Grid-No.1 
Voltage for focus  15000 to 17000 volts 

Grid-No.2-to-Grid-No.1 
Voltage for visual 
extinction of focused 
raster when circuit 
design utilizes fired 
cathode-to-grid-No.1 
voltage ( Ekg i) of 
125 volts.   40u to bUu \, 01 t , 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level) to 
White- Level Value  -125 volts 

Maximum Circuit Values: 

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

GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Absolute Values: 

ULTOR VOLTAGE.   
GRID-No.3 VOLTAGE  
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative-bias value  
Positive-bias value  
Peak-pos:tive value  

AVERAGE ULTOR CURRENT  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds   

After equipment warm-up period . . 
Heater positivewith respect to cathode. 

80000 max. volts 
20000 max. volts 
600 max. volts 

250 max. volts 
0 max. volts 
2 max. volts 
2 max. ma 

410 max. volts 
150 max. volts 
150 max, volts 

e ,e,w,A : See next page. .-Indicates a change. 

11-58 ELECTRON TUBE DP/61CM 
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7N P4 

PROJECTION KINESCOPE 

Equipment Design Ranges: 

litth any ultor voltage lEo4k, between 70000 e and 80000 volts 
and grid-No.2 voltage (Eo 2k) between goo and boo volts 

Grid-No.3 Voltage 
for focus  20% to 22.6% of Ec 4k 

Grid-No.2 Voltage for 
visual extinction 
of focused raster 
when circuit design 
utilizes fixed grid-
No.1 voltage ( Ec lk). 2.58 to3.87 times Eci k 

Grid-No.1 Video Drive 
from Raster Cutoff 
((Pack Level) to 
White-Level Value. . 

Grid-No.3 Current 
Grid-No.2 Current 

volts 

volts 

Same value as fixed grid-No.1 
voltage except video drive is 
a positive voltage. 

0 to +15 
-15 to +15 

Examples of Use of Design Ranges: 

For ultor voltage of 75000 volts 

Grid-No.3 Voltage for focus. 15000 to 17000 volts 
Grid-No.2 Voltage for visual 

extinction of focused 
raster when circuit de-
sign utilizes fixed grid-
No.1 voltage ( Ec ik) of 
-155 volts   400 to 600 volts 

Cathcde-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black Level) to 
White- Level Value  155 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

m cathode driveisthe operating conditionin whichthe video signal varies 
the cathode potential. 

The product of ultor—to—grid—No.1 voltage, or ultor voltage, and 
average ultor current should be limited to 160 watts. 

a Brilliance and definition decrease with decreasing ultor—to—grid-70.1 
voltage or ultor voltage. In general, the ultor—to—grid—No.1 voltage 
or the ultor voltage should not be less than 70.000 volts. 

a Grid—drive is the operating condition in which the video signal varies 
the grid—No.1 potential. 

OPERATING CONSIDERATIONS 

X-ray radtatlon ib prcducea at the face of the 7NP4 when 

it is operated at its normal ultor voltage. These rays can 
constitute a health hazard unless the tube is adequately 

—.Indicates a change. 
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7NP4 

PROJECTION KINESCOPE 

shielded. Mike sure that the shielding provides the required 

protection against personal injury. 

The base bins fit a Diheptal I4-contact socket. It should 

be designed to prevent corona between pin 9 and pin 4, pin 13, 

and any adjacent socket-assembly bolt. The usual commercially 

available Diheptal sockets do not meet this requirement. 

Socket contacts for pins 5, 6, 7, 8, 10. 11. 12, and 13 should 

be removed so that maximum insulation is provided for pin 9. 

The socket should be made of high-grade, low- leakage, arc-

resistant imsulating material adequate to withstand 20,000 

volts between the contact for pin Q and the contact5 far pins 

4 and 13. The socket should not be rigidly mounted; it 

should have flekible leads and be allowed to move freely. 

The ultor connection is made to the Medium capon the side 

of the bulb. The ultor connector should have a ball-type 

corona shield withadiameterof.about I-1/2 inches ie orde- to 

prevent the fornation of corona. 

An air-cooling system is required to cool the face of the 

7NP4. The system consists of a blower, such as Pilo', No.50747 

or No.50748, and an air duct, having an outlet diameter of 

about 2 inches, directed perpendicularly onto the face of the 

tube. An air flowof 40 cubic feet per minute at the tube face 

is required to provide adequate cooling. In a typical system 

with air filter, the total system static pressure is approxi-

mately 0.25 inch of water. The cooling air must not contain 

water, dust, or other foreign matter. The air-cooling system 

should be electrically interconnected with the ultor power 

supply to prevent operation of the tube without cooling. 

Cooling of the tube by a tangential flowof air across its 

face is not recommended because the temperature g-adient 

produced across the face may result in immediate or delayed 

cracking of the face. 

Failure of scanning while the 7NP4 draws beam current may 

permanently damage the screen. Provision shou.c be made, 

therefore, forautomatic, high-speed cmtoffof the beam current 

in case of scanning failure. 

Darkening of face occurs during normal operation of the 

tube with rsulting decrease in the light transmitted by the 

face. The rate of darkening increases rapidly with increase 

in ultor vo tage, is proportional to he beam current, and is 

inversely proportional to the scanned area. The darkening 

develops rapidly during initial operation; thereafter, a' 

gradual increase in the amount of darkening will be observed 

daring the life of the tube. 

• Made by F.A. BinIth Mfg. Co., Inc., P.O. Bo, 509. Rochester 2, N.Y. 

11-58 ELECTRON TUBE DIVISION 
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7NP4 

PROJECTION KINESCOPE 

PRECAUTION 

During storage of this Projection Kinescope, occluded gas 

may be released within the tube. When high voltage is applied, 

this gas may cause internal arcing with possible damage to 

the tube. To prevent such an occurrence, it is recommended 

that this kinescope be given the following treatment at 

intervals of about 2 months during storage, and at time of 

installation in equipment: With the beam cut off, apply 

normal ultor voltage to the tube. Gradually increase the 

ultor current in steps over a period of 15 minutes until one 

fourth of the operating ultor—current value is reached. 

Operate at this reduced value of current for 1 hour, and then 

increase the ultor current to full value for a few minutes 

before turning off the power. 

OPERATING HINTS 

I. Never apply power input to the screen suddenly because 

immediate or delayed cracking of the face may result. 

Always increase or decrease the ultor current gradually. 

2. Never exceed the maximum average ultor—current rating of 

2 milliamperes. 

3. Never overscan the screen because the beam will strike 

the neck and liberate occluded gas which may cause 

internal arcing. 

4. Never fail to operate this tube in its equipment at in— 

tervals of about 2 months to keep the tuhe in condition. 

...Indicates a change. 
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7NP4 

PROJECTION KINESCOPE 

4k, 

7": 
DIA. 

9 5q; 

=31: 5.315 — 
I.R. 

(NOTE 2 ) 

LINE (NOTE 8) 

213/" 
REFERENCE 

(NOTE 5) 5 6" I— 

t -3j 

Ex -ERNAL 
CONDUCTIVE 
COATING 
(NOTE 6) 

/4\ 
± 100 

QUALITY 
RECTANGLE 
(NOTE I) 

"MAX. 

2=4 

ULTOR 
MEDIUM CAP 
JETEC NRCI-5 

(NOTE 4) 

EXTERNAL 
TRANSPARENT 
INSULATING 
COATING 

19 1,; t 5/e" 

2-± DIA. 

SMALL- SHELL 
DINE PTAL 

.4- PIN BASE 
JETEC GROUP 5, 

N9 814-45 (NOTE 7) 

92CM-7476R2 

NOTE I: WHEN VI EWED FROM THE FACE OF THE TUBE, :HE MINOR 

AXIS OF THE 5" x .?- 3/ 4" QUALITY RECTANGLE IS LOCATED 45° 

t 10° IN A COUNTER-CLOCKWISE DIRECTION FRONI A PLANE THROUGH 

THE ULTOR TEMI NAL AND THE TUBE AXIS. 

NOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 

RECTANGLE MAY VARY t 0.006" FROM THE SPHERICAL SURFACE 

HAVING A 15.315" PADI US. 

NOTE 3: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 

RECTANGLE MAY VARY t 0.006" FROM THE SPHERICAL SURFACE 

HAVING A 20.3" RADIUS. 

11-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, MARRI ON. NEW JERSEY 

CE-7476R2A 
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7NP4 

PROJECTION KINESCOPE 

NOTE 4: THE PLANE THROUGH BASE PIN 9 AND THE TUBE AXIS 

MAY VARY FROM THE PLANE THROUGH THE UL TOR TERMI NAL AND 

THE TUBE AXIS BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE 

TUBE AXIS: OF t 10° . THE ULTOR TERMINAL IS ON SAME SIDE 
AS PIN 9. 

NOTE 5: REFERENCE LINE IS DETERMI NED BY POSITION WHERE 

GAUGE 2. 100" t 0 . 0C I" I . D. AND 3" LONG MILL REST ON BULB 

CONE. 

NOTE 6: EXTERNAL CONDUCTIVE COATI NG 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, B. 10, I I, 12, AND 13 

SHOULD BE REMOVED IN ORDER TO PROVIDE MAXIMUM INSULATION 
FOR PIN 9. 

NOTE 8: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 

SPACE. 

TYPICAL REFLECTIVE OPTICAL SYSTEM 

r /  j7"DIA. 

BLOWER 

SPHERICAL 
MIRROR 

CORRECTING LENS 
A X-RAY SHIELD 

FACEPLATE 
OF 7N04 

D3 

EFLECTING 
YOKE 

D 

DIMENSIONS ( APPROX.) 

DI 26" Diameter 

D2 30" Radius 

03 30" 

04 15" 

D6 21.5" 

06 60' 

VIEWING-
SCREEN 
20 X 15' 

06 — g\r--w-

92CS- 9763 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished withOut responsibi 1 ity by RCA for 
its use and without prejudice to RCA's patent rights. 

11-758 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRIS, NEW JERSEY 

CE-7476R2B 
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7NP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE - DRIVE SERVICE 

E e= 6.6 VOLTS 

ULTOR - TO - GRID - N2 I 
VOLTS= 75000 

GRID-N2 3 -TO - GRID- N2 1 VOLTS --
ADJUSTED TO GIVE FOCUS. z_ 

- GRID -N2 2 -TO-GRID-N 2 I VOLTS ---
ADJUSTED TO GIVE RASTER: 
CUTOFF. 

CATHODE - TO - GRID - N2 1 
VOLTS = 125 

RASTER SIZE= 5.)c 33/4" 

GRID-DRIVE SERVICE 

E e = 6.6 VOLTS 
ULTOR VOLTS= 75000 

_ GRID- N2 3 VOLTS ADJUSTED 
TO GIVE FOCUS. 

GRID- Na 2 VOLTS ADJUSTED 
TO GIVE RASTER CUTOFF. 

GRID- Na I VOLTS = 155 

_ RASTER SIZE = 5 x 33/4 

35000 

v) 30000   

cc 

2 

_I 25000  

0 
0 

20000 

L5 15000 
Fr 

5 10000 

5000 

 Jke-
o 

20 40 40 60 80 100 120 140 160 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



7NP4 

AVERAGE DRIVE CHARACTERISTICS 

lep 

V 

CATHODE-DRIVE SERVICE 

Ef r 6.6 VOLTS 
ULTOR-TO-CR1D-N21 VOLTS= 

75000 
GRID-N23-TO-GRID-N21 VOLTS 

ADJUSTED TO GIVE FOCUS. 
GRID-N22-TO- GRID-N21 VOLTS 

ADJUSTED TO GIVE RASTER 
CUTOFF. 

CATHODE-TO-GRID-Nal VOLTS=I25 

RASTER SIZE= 5"x 33/4 " 

GRID-DRIVE SERVICE 

Ef r 6.6 VOLTS 
ULTOR VOLTS = 75000 
GRID-N23 VOLTS ADJUSTED TO 

GIVE FOCUS. 
GRID-N22 VOLTS ADJUSTED TO 

GIVE RASTER CUTOFF. 
GRID-Nal VOLTS = - 155 

RASTER SIZE = 5"x 33/4' 

III! 1 1 1 1 1 
TRANSFER CHARACTERISTICS 

TRANSFER CHARACTERISTICS ON BASIS 
ON CONTRAST RATIO OF 100:1 

H
I
G
H
L
I
G
H
T
 
B
R
I
G
H
T
N
E
S
S
-
F
O
O
T
-
L
A
M
B
E
R
T
S
 

3 

2 

10000 

e 

6 

5 

4 

3 

1000 

4 

100 
3 4 Sb 6 2 3 • Sb C 2 

10 100 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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7 T P4 
MONITOR KINESCOPE 

METAL—BACKED SCREEN 

ELECTROSTATIC FOCuS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  63  ac or dc volts 
Current  0 6  amp 

Direct lnterelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes . . .   6 mmf 
Cathode to All Other Electrodes   5 mmf 

Faceplate   Clear Glass 
Phosphor, Metal-Backed°   P4--Sulfide Type 

Fluorescence and Phosphorescence  White 
Persistence of Phosphorescence  Short 

Focusing Method .   Electrostatic 
Deflection Methcd   Magnetic 
Deflection Angle ( Approx  1  500 
Overall Length  13-1/8" t 3/8" 
Greatest Diameter of eulb   7-3/16" t 1/8" 
Minumum Useful Screen Diameter  6" 
Picture Size (Within min imaini,useful—screen areal 5-3/8" x 4" 
Cap   Recessed Small Cavity (ÀTEC 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 

Maximum Ratings, Design- Center Values: 

ULTOR* VOLTAGE  
GRID-'4o.3 VOLTAGE   
GRID-No.2 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative bias valu  

Positive bias valu  

Positive peak valu  
o 
• 

Pin 12 - heater 

Cap - Grid No.4, 
Collector 

(Lltor) 

12000 max. volts 
2000 max. volts 
410 max. volts 

125 max. volts 
0 mas. % OILS 

2 may. voltF. 

For curves, see front of this Section. 

intheTTP4, gr'd No.4 which has the ultor function, and collector are 
connected together within the tupe and are convesiently -eferred to 
collectively as The -ultor in a cathode—ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the time to it, to which is applied the 
highest dc voltage fer accelerating the electrons in the beam prior 
to its deflection. 

FEB. 1, 1952 
TWECŒPARTINENT TENTATIVE DATA 

ItA010 COWORATION OF /MIKA, MAIIISON. NEW ;MY 



e<çge4 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 sitar voltage 1E01 between l000e and 12000 volts 
and grtd-No.a voltage (E02 ) between 150 and 410 volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 uamp. . . 

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 
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 Volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 mamO 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 

11.6% to 15.8% of Eu vo'ts 

0 to 8 gausses  

1.5 max. megohms 

• brilliance and definition decrease with decreasing ultor voltage. In 
general, the altor voltage should not be less than 10000 volts. 

sw 
Grid-mo. Current increases as the altor voltage is decreased. 

FEB. 1, 1952 TENTATIVE DATA 
TUSE DEPARTMENT 

110.0•0 CORPOIATION Of •JIIIICA, HARMON, NEW AMY 



7TP4 

MONITOR KINESCOPE 

VmAx. 

REFERENCE 
LINE 

(NOTE 2) 

92CM - 7691 

731e;.t '13" 

8" MIN USEFUL 
SCREEN DIA. 

4.8"R. —\ 

1 FOR 
«rum SUPPORT 

4 31; 

tit" 

SEAL 
DIA. 
7%; 
MAX 

GRID N24, COLLECTOR 
RECESSED SMALL 
CAVITY. CAP 

JETEC N2 J1- 21 
(NOTE 0 

5eMA X 13 /8» 

17/„;t 

SMALL -SHELL 
DUODEE AL 
- PIN BASE 

JETEC N9 88 - 63 
(NOTE 3) 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AX IS AND BULB TERMI-

NAL BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AX IS 

OF t 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. 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, 

I T SHOW) HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WI LL FALL 

WITH IN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA-

METER OF 1-7/8". 

FEB. 1, 1952 
TUBE DEPARTMENT 

RADIO COOPORATION OE AMERICA. MARMON. NEW JERSEY 

CE -7691 



Ef = 6.3 VOLTS 

ULTOR (GRID- NI 4 AND 
COLLECTOR) VOLTS= 10000 

GRID-N' 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID Ne. I BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

RASTER SIZE = 5 3/8" X 4" 



mth HidUT I 
mmmummommumiimm  mu 

"":« !h Pii g Para iiirgr ¡unman  : 
alipoinummunsissiumis 
A2K-1911  

tazIr% 
"41 





• 

7VPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3   ac or dc volts 

0
 Current   0.6   amp 
Direct Interelectrode Capacitances ( Approx.): 

Grid No.1 to All Other Electrodes   6 . . µµf 
DJ1 to DJ2   
DJ3 to DJ4   
DJ1 to An Other Electrodes   
DJ2 to All Other Electrodes 
DJ3 to All Other Electrodes   7 µµf 
DJ4 to All Other Electrodes   7 • • µµf 

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

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length   14-1/2" ± 3/8" 
Greatest Diameter of Bulb   7".± 1/8" 
Minimum Useful Screen Diameter   6" 
Mounting Position   Any 
Bulb   J56H 
Base 

111/1 6 : See next page. 

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

Connection 
Pin 5— Grid No.3 
Pin 7— Deflecting 

Electrode 
DJ3 

Pin 8— Deflecting 
Electrode 
DJ4 

3 • • ggf 
2 . ggf 
9 golf 
9 whf 

Medium—Shell Diheptal 12—Pin ( JETEC No.812-37) 
BOTTOM VIEW 

Pin 9 — Ultort. 
(Grid No.2. 
Grid Mo.4, 
Col'ector) 

Pin 10— Deflecting 
Elect. DJ2 

Pin 11— Deflecting 
Elect. DJ1 

Pin 12— Internal 
Connection— 
Do Not Use 

Pin 14— Heater 

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

With DJ1 positive with respect to D.12, 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 
DJ1—DJ2 trace and DJ3—DJ4 trace is 900 ± 3°. 

NOV. 1, 1952 TŒŒDEPARTINENT TENTATIVE DATA 1 
itA010 COIFOIATIO14 OF AMERICA. 1.111111501.1. NM MID' 
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7VPI 

OSCILLOGRAPH TUBE 

I  Maximum Rati ngs,_ Design-Center Values: 

ULTOR° VOLTAGE   4000 max. volts 
GRID-No.3 VOLTAGE   2000 max. volts 
GRID-No.1 VOLTAGE: 

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

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE   750 max. volts 

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

Equipment Design Ranges: 

For any altar voltage (Ea) between t000l0 and 4000 volts 

Grid-No.3 Voltage for Focus 27% to 40% of Eu volts 
Maximum Grid-No.1 Voltage 

for Visual Extinction of 
Undeflected Focused Spot 2.8% of Eu volts 

Grid-No.3 Current . . . . -15 to + 10 uamp 
Deflection Factors: 

DJ1 8 DJ2   31 to 41 v dc/in./kv of Eu 
DJ3 6 DJ4   25 to 34 v dc/in./kv of EL 

Spot Position   ee 

Examples of Use of Design Ranges: 

For ultor voltage of 1500 3000 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 volt: 

Deflection Factors: 
W1 & DJ2   47 to 62 93 to 123 volts dc/in. 
0.13 6 DJ 4   38 to 51 75 to 102 voltsdc/in. 

Maximum Circuit Values: 

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

Electrode Circuit (' . . . 5.0 max. megohm: 

• 
in the Tviq, grid mool which has the altar function, grid NO.2. arcl col. 
lector are connected together within the tube and are conveniently re. 
ferred to collectively as . 01tor.f The . ultorf in a cathode—ray tpbe 
is the electrode, or the electrode in combination with one or mort 
additional electrodes connected within the tube to it, to which it 
applied the highest dc voltage for accelerating the electrons in the 
beam prior to its deflection. 

a At or near this rating, the effective resistance of the altar SuPP 11110 
should be adequate to limit the altar input power to 6 watts. 

e 

• 

#.«.°. See next page. 

NOV. 1, 1952 TENTATIVE DATA 1 
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7VPI 

OSCILLOGRAPH TUBE 

0 Brilliance and definition decrease with decreasing ultor vo ,tage. A 
value as low as 1000 volts is recommended only for low-velocity deflec-
tion and low ambient- light levels. 

1101 with ultor voltage of 1500 volts, the center o' the undeflected focused 
spot will fall within a circle having a to-mm radius concentric with 
the center of the tube face. 

ïit is recommended that the deflecting-electroCe-circuit resistances te 
approximately equal. 

The 7VP7 can be used as a direct replacement 
for the 7e2 in all equipment where the high-voltage 

supPly does act provide more than l000 volts. 

SCREEN  
RADIUS 
3" MIN. 

I 1/2 "R 

3 

9 /8" 

MAX. 

MEDIUM- SHELL 
DIREPTAL • 

12- PIN BASE 
JETEC Na 1312-37 

92CM-866781 

t OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY DIREC-

TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

NOV. 1., 1952 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION Of AMERICA, HARRISON, NM StItSIT 
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7VP31 

Oscillograph Tube 
ELECTROSTATIC FOCUS MED I UM-SHORT-PERS I STENCE SCREEN 
ELECTROSTATIC DEFLECTION HIGH DEFLECTION SENSITIVITY 

The 71T:ii u. the same as the 717P1 except !or the following items: 

General: 

Phosphor ( See accompanying curves)   P31 
Fl uorescence   Green 
Phosphorescence  Green 

Persi stencea  Medium ,hort° ( Approx. 38 gsed 

a Time for initial brightness to decay to 10% point. 

Phosphoresrencernay have a useful brightness for over a minute under co, 
ditions of adequate excitation and low— ambient illumination. 

SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P31 
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7VP31 

PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P31 
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7WP4 

PROJECTION KINESCOPE 
20. x 15. P I CTUR rS 

FORCED-AIR COOLED ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNET IC DEFLECT'ON 

For use to theater-teleutsion equipment 

The 7WP4 is the some as the 7NP4 except :lox the following, items: 

General: 

Projection Throw Distance for 20 x 15' Picture . . . 80 feet 
0\ierall Lencth  19-7/16" ± 5/8" 

45° 510° 

DUALITY 
RECTANGLE 
(NOTE I) 

7"t 
DI A. 3/"MAX r- 4 • 

9/4 

5 34,-, 203 " 

I.R. INOTE 3) 

/t2
13,-REFERENCE ii 

LINE t. (NOTE el) 
(NOTE 5) 5 :5 

" 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 6 

ULTOFt 
MEDIUM CAP 

JETEC N2 CI- 5 
(NOTE 4) 

EXTERNAL 
TRANSPARENT 
INSULATING 
COATING 

4f; 

9 746 

1/1,- PIA. 

SMALL- SHELL 
DINE PTAL 

14- PIN BASE 
JETEC GROUP 5, 

N21314-45 (NOTE 7)1 

92CM-7731R2 

11-58 ELECTRON TUBE DIVISION DATA 6 CE-7731R2A 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



7WP4 

PROJECTION KINESCOPE 

NOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR 

AXIS OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED 45° 

± 10° IN A COUNTER-CLOCKWISE DIRECTION FROMA PLANE THROUGH 

THE ULTOR TERMINAL AND THE TUBE AXIS. 

NOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 

RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 

HAVING A 15.315" RADIUS. 

NOTE 3: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 

RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 

HAVING A 20.3" RADIUS. 

NOTE 4: THE PLANE THROUGH BASE PIN 9 AND THE TUBE AXIS 

MAY VARY FROM THE PLANE THROUGH THE ULTOR TERMINAL AND 

THE TUBE AXIS BY AN ANGULAR TOLERANCE IMEASuRED ABOUT THE 

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

As PIN 9. 

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 SHOULDHAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 

SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, II, 12, AND 13 
SHOULD BE REMOVED IN ORDER TO PROVIDE MAXIMUM INSULATION 

FOR PIN 9. 

NOTE 8: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 

SPACE. 

11-58 ELECTRON TUBE DIVISION 
RADIO CORPORAIION OF AMERICA HARRISON NEW JERSEY 

CE -7731R2B 



7WP4 

PROJECTION KINESCOPE 

TYPICAL REFLECTIVE OPTICAL SYSTEM 

BLOWER 

— 7"DIA. 

D2 • LECTING 
YOKE 

CORRECTING LENS 
SPHERICAL d X-RAY SHIELD 
MIRROR 

FACEPLATE 
OF 7WP4 

 03   

05 

WORKING 
DIA. 

DIMENSIONS (APPROX .) 

01 27. Diameter 

02 40" Radius 

03 40. 

04 20. 

Ds 24.5 . 

DA 80' 

SCREEN 
20' X 15' 

D6 

92CS -9769 

Devicms and arrangements shown or de,cribed herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsioility by RCA for 
its use and without prejudice to RCA's patert rights. 

11-5E ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, PIARRISOP., NEW JERSEY 

CE-9769 





8DP4 

PICTURE TUBE 
SMALL, COMPACT, RECTANGULAR GLASS TYPE 

LOW—VOLAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECT ON 

DATA 
General: 

Heater, for Unipotertial Cathode: 
Voltage  6.3 
Current  0.6 10%   

Capacitance between External Conduc— 
tive Coating and Ultor   

Faceplate, Spherical   
Phosphor (For Curves, see front of this Section)   

Deflection Angles ( Approx.): 
Diagonal   
Horizontal   85° 
Vertical 

Electron Gun   Ion—Trap Type Requiring External 
Single—Field Magnet 

  ac or de volts 
amp 

f350 max. mPf 
1250 min. mmf 

Filterglass 
P4—Sulfide Type 

90o 

Tube Dimensions: 
Overall length   10-7/16" t 5/16" 
Greatest width   7-7/8" + 1/16" — 1/32" 
Greatest height  5-1/16" + 1/16" — 1/32" 
Diagonal   8-7/16" + 1/16" — 1/32" 
Neck length  6-1/2" t 3/16" 
Radius of curvature of faceplate 

(External surface)   27" 
Screen Dimersions ( 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 

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 12 

10 

Maximum Ratings, Design—Center Values: 

ULTOR VOLTAGE  
GRID—No.4 ( FOCUSING) VOLTAGE: 

Positive value   
Negative value   

GRID—No.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 

.e- Indicates a change. 

9-58 
ELECTRON TUBE DIVISION 

RADIO CORPORAIION Of AMERICA. HARRISON. NEW MISER 

DATA 



8DP4 

PICTURE TUBE 

GRIC-No.1 VOLTAGE: 
Negative-peak value  130 max. volts 
Negative-bias value  100 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

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

Maximum Circuit Values: 

Gria-No.1-Circuit Resistance 1  5 max. megohms 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. DAMSON. NEW JERSEY 

DATA 



8HP4 

Monitor Kinescope 

e 

• 

NO ION-TRAP MAGNET REQUIRED 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE E.ECTRCSTATIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrcde Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes  9 Pf 

External conduct ve coating to anode . . {350 max. Pf 
250 mn. Pf 

Heater Currert at 6.3 volts  600 ± 60 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves. see front of this Section) . Type, 
Aluminized 

Faceplate Filterglass 
Light transmission ( Approx.)   80% 

Mechanical: 

Weight ( Approx.)   2.5 lbs 
Overall Length   9.94" ± . 31" 
Neck Length  6.00" ± . 19" 
Projectec Area of Screen   36 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Addi`ional Information on Coatings and Dimerniions: 
See Picture- Tube Dtmensionai-Ontitnes and Bulb Je7-1/2A 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Shell Dqodecal 6-Pin 

(JEDEC Group 4, 86-63) 
Basing Designat'on 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-Externa, Conductive 
Coating 

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

DATA 
4-64 



_8HP4 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

Anode Voltage  14000 max. volts 
Grid-No.4 ( Focusing) Voltage: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  550 max. volts 
Grid-No.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   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-Nc.4 Voltage  0 to300 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 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TURES 

at front of this Section 

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



8NP4 

Monitor Kinescope 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 900 MAGNETIC DEFLECTION 

Electrical: 

Direct Intere'ectrcde Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to al' other electrodes  6 pf 

Heater Cu ,rent 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 Zurves, see front of this Sect Ion). .P4--Sul'ide Type, 
Aluminized 

Faceplate Filterglass 
Light transrissionat center ( Apprcx  1  80% 

Mechanical: 

Weight ( Appro‹.)   2-112 lbs 
Overall Lengtn 9 75" ±  19" 
Neck Length  5  81" ± . 12" 
Projected Area of Screen   38 sq.in. 
External Conductive Coating  None 
For Additional Information on Dimencions: 

See 1314H, J67-1/2; sheets at front of this Sectbri. 
Cap  Recessed Sma'l Cavity ( JEDEC No.J1-21) 
Base . . . Small-Shell Duodecal 6-Fin ( JEDEC Group 4,No.B6-63) 

Basing Designation for BOTTOM VIEW   12M 
04 

ANODE 

Pin 1- Heater 
Pin 2- Grid No.L 
Pin 6- Grid Nc.4 
Pin 10 - Gric No.2 
Pin 11- Cathode 
Pin 12 - Heater 

Cap - Ancde 
(Grid No.3. 
Grid No.5, 
Screen, 
Collector) 

Maximum and Minimum Ratings, Design-Maximum Values: 

Uniess otherwise specified, voltage val-
uer are Positive with resPect to cathode 

Anode Vo tag  22000 mex. volts 
Grid-No.4 Vo;tage: 

Positive value  110C M3X. volts 
5 Negative value  50 max. volts 

Grid-No.2 Voltage   {550 max. volts 
200 min. volts 

Grid-No.1 Voitage: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8NP4 
Positive bias value  0 max. volts 
Post ive 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, voltaffe val-
ues are Posttive wtth 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 

IM gIU;% .%,e t:PI;wrIM igilwee'fr, Plend c= "Y individual " be 

Fcr 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. 



8XP4 

Test Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
ELECTROSTATIC SELF FOCUS 90° MAGNETIC DEFLECTION 

Electricai: 

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 frontofthis Section) . . P4—Sulfide Type, 
Aluminized 

Faceplate.  Filterglass 
Light transmission ( Approx.)   80% 

Mechanical: 

Weight ( Approx.)   3 lbs 
Overall Length   11.44" ± . 31" 
Neck Length  

71(6rstch NO9nne 
Projectea Area of Screen   
External Conductive Coating 
For Additional Information on Dimensions: 

See Picture— Tube Dimensional-Outitnes and Bulb J67-1/2.4 
sheets at Front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base Small-Shell Duodecal 5-Pin 

(JEDEC Group 4, No.85-57) 
Basing Designation for BOTTOM VIEW ...... . . 12S 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2, 

Grid No.4 
Pin 11 - Cathode 
Pin 12- Heater 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

ANODE 

Maxima Ratings, Desten—Naxlmum Values: 

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 
Negative bias value 
Positive bias value 
Positive peak value 

220 max. volts 
155 max. volts 

0 max. volts 
2 mix. volts 

(e. RADIO CORPORATION OF AMERICA 
Eectronic Components and Devices Harrison, N. J. 
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Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment-warm-up period  200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage val-
uesarepositive with respect to Grid No.I 

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 Currant at 6.3 volts  600 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor (F., Cu -ses, see front of this Secti..n) . . P4— Sultide Type, 

Aluminized 
Faceplate Fllterglass 

Light transmission ( Approx.)   80% 

Mechanical: 

Weight ( Approx.)   2 lbs 
Overall Length   8.69" ± . 31" 
Neck Length  5.19" ± . 19" 

Projected Area of Screen   
39 sq. NOne External Conductive Coating 

For Additional Information on Dimensions: 
See Picture- Tube Dimensional- Outlines and Bulb J67- I/2 B 
sheets 4t front of this section 

Cap  Recessed Small Cavity (JEDE( No.JI-21) 
Bases ( Alternates): 

Special 6- Pin (JEDEC No.B6-185) 
Special 6-Pin (JEDEC No.86-214) 
Basing Designation for BOTTOM VIEW  7FG 

ANODE 01 Pin 2- Cathode 
Pin 3 - Heater 
Pin 4 - Heater 
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, Co; 1 ector 

Maximum Ratings, Design-Maximum Values: 

Unless otherwise specified. voltage values 
are positive with resPeat to cathode 

Anode Voltage  
Grid-No.2 and Grid-No.4 
Grid-No.1 Voltage: 

Negative peak value  
Negative bias value  
Positive bias value  
Positive peak value  

Voltage  

NC 

0 2 
04 

22000 volts 
550 volts 

220 volts 
155 volts 

0 volts 
2 volts 

RADIO CORPORATION OF AMERICA 
flectronic Components and Devices Harrison. N. J. 
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Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: III During equipment warm-up period 
not exceeding 15 seconds   450 volts 

After equipment-warm-up period   200 volts 
Heater positive with respect to cathode . .   200 volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 

Ill are positive with respect to Grid No.1 

Anode Voltage  16000 volts 
Grid-No.2 and Grid-No.4 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 megohms e 
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. 



MAGNETIC FOCUS 

10BP4-A 
PICTURE TUBE 

ROUND GLASS TYPE 

MAGNETIC DEFLECTION 

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   f2500mgf 

1 500 nin. mgf 
Faceplate, Spherical  Filterg'ass 
Phosphor (Foe cornes. see front of this Section) P4--Su'fide Type 
Deflection Angle ( Approx.)   50° 
Electron Gun   Ion-Trap Type Requiring 

External Single-Field Magnet 
Overall Length   17-5/8" ± 3/8" 
Greatest Diameter o' Bulb  10-1,2" ± 1/8" 
Minimum Useful Screen Diameter   9-1/8" 
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-Heate^ 

Capà-Ultor 
(Grid No.3, 
Collector) 

C - External 
Corductive 
Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  12000 max. volts 
GRID-No.2 VOLTAGE  410 max. volts 
GRID-No.). VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

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

After ecuipnent warm-up period . .   150 max. volts 
Heater positive with respect tocathode  150 max. volts 

Maximum Circuit Values: 

Grid-No.1-Circu t Resistance. 1.5 max. megchms 

A Cap nay be aligned with either vacant pin position 6 or vacant pin 
Position 3. 

9-58 
.-Indicates a change. 

ELECTRON TUBE DIVISION 
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ROUND GLASS TYPE 
MAGNETIC FOCUS 

10FP4-A 
PICTURE TUBE 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 

General: 

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

Capacitance between External Conduc-
tive Coat:ng and UTtor  f2500 max. i4Mf 

I. 500 min. pif 
Faceplate, Spherical  Filterglass 
Phosphor ( For carves. ..ee front of this Section) . P4--Suifide Type 

Aluminized 
Deflection Angle ( Approx.)   50° 
Electron Gui  Type Requiring No Ion-Trap Magnet 
Overall Length   17-5f8" t 3/8" 
Greatest Diameter of Bulb  10-1/2" t 1/16" 
Minimum Useful Screen Diameter   9-1/8" 
Operating Position  Any 
Cap  Recessed Small Cavity ( JETEC Nc.J1-21) 
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, Nc.B5-57) 

Basing Designation for BOTTOM VIEW  12N 

Pin 1- Heater 
Pin 2- G- id No.1 
Pin 10 - Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Maximum Ratings, Destgn-Center Values: 

ULTOR VOLTAGE  
GRID4o.2 VOLTAGE  
GRID-No.I VOLTAGE: 

Negative-bias value  
Positive-bias value  
Positive-peak value  

PEAK HEATER-CATHODE VOLTAGE: 
Heaternegativewith respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   

After equipment warm-up period . .   
Heater positive with respect tocathode 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   

amp 

Capà-Ultor 
(Grid No.3, 
Collector) 

C-Exterral 
Conductive 
Coating 

12000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
140 max. volts 
140 max. volts 

1.5 max.. megohms 

à tap may be aligned alth either vacant pin position 6 or vacant pin 
position 3. 

...—Indicatns a change. 

9-58 
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IOSP4 

MONITOR KINESCOPE 
METAL-BACKED SCREEN 

ELECTROSTAIIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

ieater, for Unipotential Cathode: 
Voltage  6 3  ac or dc volts IlleCurrent 0 6  amp 
rect Interelectrone Capacitances (Approx.): 
Grid No.1 to All Other Electrodes   5 umf 
Cathode to All Other Electrodes   5 mMf 

Faceplate, Spherical   Filterglass 
Light Transmission ( Approx.)  561 

Phosphero, Metal-Backed   P4--Sulfide Type 
Fluorescence and Phosphorescence   White 

Persistence o Phosphorescence   Short cusing Method   Electrostatic 

Deflection Method   Magnetic 
Deflection Angle ( Approx.)   50° 
Overall Length   16-5/8" t1/8" 
Greatest Diameter of Bulb   10-1/2" 3 1/8" 
Minimum Useful Screen Diameter   9-1/8" 
Picture Size ( Within minimum-useful-screen area) .   8"x 6" 
Mounting Position   Any 
Cap   Recessed Small Cavil y ( JETEC No. J1-21) 
Base   Small-Shell Duodecal 6-Pri ( JETEC No. 36-63) 

BOTTOM VIEW 

Pin 1- Heater 

Pin 2- Grid No.1 

Pin 6- Grid No.3 

Pin 10- Grid No.2 

Pin 11- Cathode 

taxies. Ratings, Design-Center Values: 
ULTOR. VOLTAGE   14000 max. v°Its. 
GRID-No.3 VOLTAGE   2700 max. volts 
GRID-No.2 VOLTAGE   410 max. volts 
GRID-No.1 VOLTAGE: 

*Negative bias value   
Positive bias value   125 max. volts 0 max. volts 
Positive peak value   2 max. volts 

Pin 12 - Heater 

Cap - Ultor 
(Grid No44 
Collector) 

o For curves, see front of this Section. 

e In the 10SPa.grid 40.4 which has the altar function, and collector are 
connected togeiner within the tape and are conveniently referred to 
collectively as .ultor . . The * ultor in a cmthode—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. 

JULY 1, 1952 TUIE DEPARTMENT TENTATIVE DATA 
(40,0 COfFINATION 01 441141CA. 0411111014. If« 



Ce (i•e-î)l 
I OSP4 

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 ( E.) between i0000 2nd 14000 volts 

and grid-No.2 voltage ( E, 2 ) between to and 410 volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 uamo 11.7% to 15.9% of Eu volts 

Grid-No.1 Voltage for 
Visual Extinction of 
8" x 6" Raster   91 to 24% of E02 voltl 

Max. Grid-No.3 Current .' See Curves 
Grid-No.2 Current   -15 to + 15 uamp 
Field Strength of Adjustable 

Centering Magnet   0 to 8 gausses 

Examples of Use of Design Ranges: 

For u 12000 ltor voltage of Is000 volts 

and gr:d-No.2 voltage of 200 200 volts 

Grid-No.3 Voltage for 
Focus with 01tor 
Current of 100 uamp 1400 to 1900 1640 to 2225 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
8" x 6" Raster . . . -18 to -48 -18 to -48 volts 

Maximum Circuit Values: 

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

Brilliance and definition decrease with decreasing ultor voltage. 4 
general, the ultor voltage should not be less than 10000 volts. 

v. 
Grid-No.) Current increases as the ultor voltage is decreased. 

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

JULY 1, 1952 TENTATIVE DATA 
TWIEC*PARTMENT 
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I OSP4 

MONITOR KINESCOPE 

SCREEN 
RADIUS 

4 9/ MIN — 
16 ' 

2 7/8. .1.25o• 

3/4"MAX. 

9 71; 2 

i 

RETERENCÉ 
LINE 

(NOTE 2),  

FOR 

TUB( SUPPORT 

7 i; 

f 
_ 

1 8' 

SEAL DIA. 
0 5/MAX. 1 

ULTOR 
RECESSED SMALL 
CAVITY CAP 
(NOTES 1 V4) 
JETEC N2 JI -21 

„ 
EFFECTIVE .950 MAX. 
CENTER OF' 

7 31; DEFLECTION 
SMALL-SHELL 
DUODECAL 

316 1 7/16"*I/Ij 6-PIN BASE 

JETEC Ne B6-63 
(NOTE 3) 

92CM - 7729 

MOTE i: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 

VÀRY FROM THE PLANE THROUGH THE TUSE AXIS AND BULB TER-

MINAL BY AN ANGULAR TOLERANCE ( MEASURED ABOUT TOE TUBE 

AXIS) OF t10 0 . BULB TERMINAL IS ON SAME SIDE AS PIN 

No.6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

REFERENCE- LINE GAUGE 1JETEC NO. 1121 1.500" + 0.003" 

- 0.000" I.D. AND 2. LONG WILL RES - ON BULB CONE. 

MOTE 3: SOCKET FOR THIS BASE SHCULD NOT BE RIGIDLY 
MOUNTED: IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 

TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL 

WILL FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND 

HAVING DIAMETER OF 1-7/8". 

MOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAS - 2" AWAY FROM 

aue TERMINAL. 

JU-Y 1, 1952 TUBE DEPARTMENT 
0.0.0 oorrotAtIoN or IMIICA, MAMMON, KV /HIV( 

CE -7729 
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11CP4 

Picture Tube 
PAN-O-PLY TYPE 

110° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct lnterelectrode Capacitances 
Cathode to all other electrodes. . . . 5 pF 
Grid No.1 to 311 other electrodes. . . . 6 pF 
External conductive coating to anode. . 500 min--750 max pF 

Neater Current at 6.3 V   450 i 20 mA 
Heater Warm-Up Time ( Average)  11 
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.)   4 lb 
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coatinga 

Type (SeeCRTOUTLINBlat frontof this s-ctich) . . . Regular-Band 
Contact area for qrounding  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small- Button Neoeigkta- 7- Pin, 

Arrangement 1, ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( Bottom View) 

8 
4 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3— Grid No.2 
Pin 4- Grid No.4 
Pin - Grid No.1 
Pin 7- Cathcde 
Pin 8- Heater 
Cap- Anode ( Grid No.3, Grid 

No.5, Sc-een, Collector) 
C- External Conductive 

785 + . 250 in 
125 u . 125 in 

60 sq in 

H H 
CootIng 81111 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage  8000 min- 15000 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 val je   155 max V 
Positive bias va1 Je   0 max V 
Positive peak val je   2 max V 

Heater Voltage   5.7 min--6.9 max V 

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

DA1 A 
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11CP4 

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 8. DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Voltages are positive with respect to cathode 

Anode Voltage  12000 V 
Grid-No.4 Voltage  0 to400 V 
Grid-No.2 Voltage  400 V 
Grid-No.I Voltage  -39 to - 94 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

5 Grid-No.1 Circuit Resistance I max Mi2 

à Includes 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) 

ee 
SCREEN 
MOW a000 
7.125 2.125 
MN. 

L__SCREEN WICITN 
4.9341 MIN. 

I -- 9.750 2.125 

1.125 +1)43 04A 

SASE JECE No.87-208 

4.7195 
2250 

4140 
2.125 T1.25 

1.500 
1.125 

REFERENCE LINE 
DkjEdeviar_ eAu ,28 

DIMENSIONS IN INCHES 

• 

• 

CAVITY CAP 
JEDEC o 

SOCS- 14095 

• 

• 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 
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Picture Tube 
PAN-O-PLY TYPE 

110° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct lnterelectrode Capacitances 
Ldhode ' o , ,I 01 hr -1,,trou- . . . . 5 pF 
Grid No.: to nl other electrodes. . . . 6 pF 
External concuctive coat ing to anode . . 500 min--750 max OF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time ( Average)  II s 
Electron Gun  Type Requ ring No lon-Tap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
or ( urves, see front of this section 

Faceplate  Filterglass 
Light transmission at center ( approx  )  52% 

MECHANICAL 

Weight ( Approx.)   
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coatinga 

Type (See CRTOLITL I NES I at f font of this sect • • . . . Regular-Band 
Contact crea for grounding  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base   Small- Button Neoeightar 7- Pin, 

Arrangement 1, ( JEDEC No.87-208) 
TERM;NAL DIAGRAM ( Bottom View) 

8 
14 

Pin 1- Heater 
Pin 2- Grid Mo.1 
Pin 3- Grid ho.2 
Pin 4- Grid No.4 
Pin 6- Grid No.I 
Pin / - Cathode 
Pin 8- Heater 
Cap- Anode ( Grid No.3, Grid 

No.5, Screen, Collector) 
C - External Corductive 

rolt,ng 

MAXIMUM AND MINIMUM RATINGS, 

L I b 
785 o .250 in 
125 t . 125 in 

60 sq in 

ANODE 

81111 

DESIGN-MAXIMUM VALUES 

Voltages are positive with reàpect to cathode 

Anode Voltage  min-- 15000 max V 
Grid-No.4 Voltage 

Po!.itiv,r \ , 1,,,,   1100 max V 
Nhg:Itive -v il -   550 max V 

Grid-No.2 Voltage  100 min--250 flax 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 valuc  2 max V 

Heater Voltage   5.7 min--6.9 max V 
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11HP4A 

Peak Heater-Cathode Voltage 
Heater negativewith 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 e, DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive mith respect to grid No.1 

Anode Voltage  11000 V 
Grid-No.4 Voltage  0 V 
Grid-No.2 Voltage  150 V 
Cathode Voltage  3Ito4a V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

n e Grid-No.I Circuit Resistance I  5 max m 

a Includes implosion protection hardware. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONSFORCATHODE-RAY TUBES at 

front of this section 

DIMENSIONAL OUTLINE ( BULB J87B) 

REFERENCE LINE 
BASE JEDEC DETERMINED BY GAUGE 
No. B7-208 JEDEC No G-126 

8.785 1'.250 —« 

4.660± 125 41.-

\ 1.500 
0.125 

SCREEN 
HEIGHT 8.052 
7062 t.125 
MIN. 

CAVITY CAP 
JEDEC No. JI - 21 

92C5,4044 

DIMENSIONS IN INCHES 

• 

• 

• 

e 
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ROUND GLASS -YPE 

MAGNETIC FOCMS 

I2KP4-A 
PICTURE TUBE 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 

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

Capacitance between External Conduc-
tive Coatirg and Ult or   mmf 

1 500 min. pf 
Faceplate, Spher .cal   Filterglass 
Phosphor (For Curves, see front of this Section) . P4—Suit ide Type 

Deflection Argle ( Approx.) 
Electron Gun   
Overall Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter 
Operating Position  Any 
Cap  Recessed Small Cavity ( JETEC No. J1-21) 
Base . . Small-Shell Duodecal 5-Pin ( JETEC Group 4, No.B5-57) 

Basing Des:gna7-ion for BOTTOM VIEW  12N 
Pin 1- Hepter 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Hester 

Aluminized 
  54° 
Type Requiring No Ion-Trap Magnet 

17-5/6" ± 3:6" 
12-7/16' ± 1/16" 

11.-1/8" 

Cana - Ul tor 
(Grid No.3, 
Coliector) 

C - External 
Conductive 

Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  12000 max. volts 
GRID-No.2 VOLTAGE  410 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bras value  125 max. volts 
Positive-Kas value  0 max. volts 
Positive- peak value  2 max. volts 

PEAK HEATER-CATHODE VCiTAGE: 
Heater neptivewith respect to cathode: 

During equipment warm-up period 
not exceeding lb seconds   4:0 max. volts 

After equipment warm-up period . .   140 max. volts 
Heater pos:tivewith respect tocathode  140 max. volts 

Maximum Circuit Values: 

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

4 Cap may be eligned with either vacant pin position 6 or uacant pin 
Fouit ion 3. 

..Indicates a change. 
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I4AT P4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE FOCUS MAGNETIC DEFLECTION 
Intended for use in eoutpment hautné 

sertes heater-strtné arranéement 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  8.4 
Current 0  45 
Warn-up tote (Average) . 11 

For definttion of heater siorm-uP time 
st. see sheet HEATER WARN-UP TINE 
Recent:nit Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 6 Pea 
Cathode to all other electrodes  5 wf 
External conductive coating to ultor   f1000 max. /let. 

Faceplate, Spherical  1 500 min. fflf Filterglass 
Light transmission ( Approx.)   78% 

  ac or dc volts 
  amp 
  sec 
and net/tad of detevmtning 
MEASUREMENT at front of 

Phosphor (For Curves, see front of this Section) . P4--Sulfide Type 
Aluminized 

Fluorescence   Wnite 

Phosphorescence Wnit Persistence Short 

Focusing Method Elertrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Acprox.): 

Diagonal   90 
Horizontal   85 
Vertical   68 

Electron Gun  Type Requiring No Ion-Tap Magnet 
Tube Dimensions: 

Overall length   13-3/16" ± 5/16' 
Greatest width   13-1/16" ± 1/8' 
Greatest height  10-9/16" ± 1/8' 
Diagonal   14" ± 1/8' 
Neck length  5-1/2" ± 3/16' 

Screen Dimensions ( Minimum): 
• Greatest width   12-1/16' 

Greatest height  9-1/2' 
Diagonal   13' 
Projected area   104 sq. in. 

Weight ( Approx.) 8  5 lb 
Mounting Position  An 
Cap  Recessed Small Cavity ( JETEC No.J1-21 

Bulb  J112 ( 90° Base  Small-Shell Duodecai 6-Pin (JETEC Nc.B6-63 
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I4ATP4 

PICTURE TUBE 

Basing Designation for BOTTOM VIEW  12L 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Cap- Ultor 
(Grid No.3, 
Grid No.5, 
Collectorl 

C - External 
Conductive 
Coating 

GRID-DRIVEL SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  {14000 max. volts 
8000 min. volts 

GRID-No.4 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE. 

Negative 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. 180 max. volts 
heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (E0 k) between 800o and 14000 volts 
and grid-go.a voltage (ti2k) between 200 and 500 volts 

Grid-No.4 Voltage for 
Focus*   0 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 Ec,k 
except video drive is a positive vol tae 

Grid-No.4 Current  -25 to +25 Pa 
Grid-No.2 Current  -15 to +15 pa 
Field Strength of Adjustable 
Centering Magnet 0 to 8 gausses 

• ViUdglreo l tplg%?t2h cógà,Int nceiielet.he video signal varies 

§.*: See next page. 
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I4ATP4 

PICTURE TUBE 

Examples of Use of Design Ranges: 

With ultor voltage of 10000 leocho volts 
and grid-Ne.2 voltage of 300 goo volts 

Grid-No.4 Voltage for 
Focus   0 to 400 0 to 400 volts 

Grid-No.1 Voltage for 
Visual Extinction 
of Focused Raster . . . . -25 to-69 -31 to-90 volts 

Grid-No.1 Video Drive from 
Raster Cutoff 
(Black Level): 
White- level value . . . . 25 to 69 31 to 90 volts 

Maximum Circuit Values: 

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

CATHODE-DRIVEe SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid 14.1 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GR1D-No.1 VOLTAGE   114000 max. volts 
1 8000 mir. 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 
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 M3X. volts 
Negative bias value   0 max. volts 
Negative peak value   2 max. volts 

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

Equipment Design Ranges: 

With any vitor-to-grid-No.1 voltage (E0 g1) between 
$o6o and 14000 volts 

and grid-No.a-to-grid-Yo.i voltage (Er2gi ) between 
225 and deo volts 

Gr ,d -No.4 - to-Grid -No.1 
Voltage for Focus §  0 to400 volts 

§ the grid-Mon voltage or grid-no.s-to-grid-tio.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essen . ially constant for values of ultor voltage (or ultor-to-
grid-No.1 vcltage) or qrid-No.2 voltage ( or grid-No.2-to -grid-No.1 
voltage) within design ranges shown for these items. 

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. 

e : See next page. 
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I4ATP4 

PICTURE TUBE 

Cathode-to-Grid-No.1 
Voltage ( Ekg 4) for 
Visual Extinetion 
of Focused Raster 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value 

(Peak negative)   Same val ue as determined for Ekg, 
except video drive is a negative vol tag 

Grid-No.4 Current   -25 to +25 ma 
Grid-No.2 Current   -15 to + 15 µa 
Field Strength of Adjustable 
Centering Magnet Oto8 gausses 

Examples of Use of Design Ranges: 

With ultor—to—grid—No. 
voltage of t0000 ig000 volts 

and grid—No.2—to—grid—No.i 
voltage of 300 goo volts 

Grid-No.4-to-Grid-
No.1 Voltage 
for Focus   

See Raster—Cutoff—Range Chart 
for Cathode—Drive Service 

0 to 400 0 to 400 volts 
Cathode-to-Grid-No.1 
Voltage for Visual 
Extinction of 
Focused Raster  25 to 58 31 to 75 volts 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value   -25 to -58 -31 to -75 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 1/4— 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 7/16— inch de— 
flection of the spot from the center of the tube face. 

For X—ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 
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6-57 CE-9283A 

I4ATP4 

PICTURE TUBE 
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I4ATP4 

PICTURE TUBE 
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I4AT P4 

PICTURE TUBE 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMINAL 

BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) OF 
30° . BULB TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH THE TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No. 116 ( SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 

IS DETERMINED BY THE INTERSECTION OF THE PLANE CC. OF THE 

GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKETFOR THIS BASE SHOULDNOTBERIGIDLYMOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA WIPE ONLY WITH SOFT DRY LINTLESS 

CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL WILL NOT PROTRUDE BE-
YOND THE MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, 

DIAGONAL, OR HEIGHT. 

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. 
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ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

CE -9283C 



nagnaangang MMMMMMMMMMMMM nanglannagnanagagagnapanana MMMMM lagnnagnanna MMMMMMMM MMMMMMMMM 

  tgléPiitte 12tlanSiitiettlaiLEUSedneECC554M7 tit   
 .`t2teá4af SX,MtRi%seeziessisearxeetesecee& MMMMMMMMMMMMMM menu 
 :tSSidttefflieFeleek51.11MilE»t9EACd2SUINIViiN I 
1111111•111M MMMMMMMMMMMMMMMMMMMM 1111111111111111 MMMMMMMMM 11',54313›bansiteiàlegf3t3WEIRSISBUitità5tliSS>1  
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM ReeSlikk5504C0iPt9):(7282255751WiliardiekiX4  

 Lesacçfieb>àdJeaS2e7Mten913X00à3à11Jek MMMMMMMMMMMMMMMMM 
•••••••••••••••••••••••••••••• ••• itegeOlfgeeniC959»?»MVSMIR2k4124ift•IIIIMIIIIIIIIIIMUMBREMBMB 
MMB111111111111111131IBBRZBMZZEMIBMIIMIIIIIIIIMIIIIIIIIIIIcessumeteessegemeememsgemezzawameamm 

:um MMMMMMMMMMMMMMMMM :•geesnettemliegnagoxzemsweràsm MMMMMMMMMMMMMMMM 
VecfM5StiMettliel«MaYtteSigaiaBge.11  

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM '01d2C331t»UtéNitAgeMSSEMSPbMasidR ,  
MMMMMMMMMMM ZIMBRZRZB 619EIMSLI&ZiatSitgft&MMYSSaitZEPIt MMMMMMMMMMM 

 eadMeiringlORCE ,NgitedeMSgain M  
MMMMMMMMMMMMMMMMMMMMMMM WZBUIZIEMBellOttitatentieeSigeitS11»9»219E4M1131.1  

.1tblitateamemenstumeantonex  

 nbeemedosese.IÉ  
annanagnannnannagagannannanannan MMMMMMM 1111111111111104PMe5SeM3ReCgetiMMEMM'allIMIIIIIMIIIIIIIIIIIIIMIMII 

MMMMMMMMMMM 111111•111111111U1111•111 MMMMM 1111111111•1111M »Megeltifttee».2i MEFSIRR 59» MMMMMMMMMMM 
MMMMMMMMM 11111•11111111 MMMMMMMMMMMMMMMMMMMM 11111111111»1111111MBL'/231»nlfig«Nritelenâgel.IIIIMMMMIBMIMUM 

atasemea 1$113klefleCOSI  

111111MBIBBBBIMBIBUil MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM ‘CSMUteR5285/3VeRRIAME M  
MBRZBINIBMOMMIRIM MUM MMMMMMMMMM MIMIIMBRUMBRUMMUMMBI6tMe2,2141111alkeitleti6S,SS81.1111.1111MMBBMI 

  tTIVAFOUGSCRISGA GOIRLIM MMMMMMMMMMM 
MMMMMMM MMMMMMMMMMMMMMMMMMMMM BMIBBB1111111111111111leetIX5522eRitEe Mega  

 ro02,7795ZIMOMeteài9.  
 IMUMBBMBMS 

UMUMMMIUMMIUMBIUMMUMM MMMMMM MMUMMUMUMMUMMWMUMBMMWMUMW8kRailt821/eialft MUMBRUMMU 
emSMŒRMOWMB M 
olçametemet  
,usemminftganagang 

08CM0577i5 7$ PS MMMMMMMM 

IIIMMIMMUMIUMMMUMBMMIMMIIMMBRUMMUUMUMMUMUMBMIMMUMMMMMUMMMUMMUL ,X08MMIEWMMMUM 
MIUMMIMINIMMUMUMUM MMMMMM IIIMMIUMBINUMMIUMMUMMMmemmummumemmum..8ezermummumm 

.,roxeetelmmemom 
MMMMMMMMM immanammemm  

nannagannannang Ragan 

an» gallannalann MMMMMM an MMMMMMM 
SI10A T 0 N-(11219-01-300HIVD 

O 

• • • • • • 

9
2
C
S
-
9
2
7
6
 



I4ATP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 8.4 VOLTS 

ULTOR-TO -GRID -No.1 VOLTS 
= 14000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED AT 
AVERAGE BRIGHTNESS. 

RASTERSIZE= 11" X8-1/4" 

600 

500  

ce 

11 0 0  r-
o 
o 

V, 

,f 300 

••-• 
cr 
a:a 

- 2 0 0  

GRID-DRIVE SERVICE 

Ef = 8.4 VOLTS 

ULTOR VOLTS = 14000 

GRID-No.1 BIASED NEGA-
TIVE WITH RESPECT TO 
CATHODE TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED AT 
AVERAGE BRIGHTNESS. 

RASTERSIZE= 11" x8-1/4" 

IIIIIII1  
  --- CATHODE DRIVE 

GRID DRIVE 

100 

O 

  - 

  - 

r-

0 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVIS7ON 
R.0 CORPORA,. AMERICA, HAMS. WV/ » MY 

92CS-927!. 
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14BAP4  

Picture Tube 

() RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  600 ± 10% ma 
• Direct Interelertrode Capacitances: 

Grid No.1 to all ofher electrodes. . 6.5 µgf 
Cathode to all other electrodes. . . 5 ggf 

f1000 max. µµf 
External conductive coatingtoultor. 

1 600 min. µgf 
Electron Gun  Type Requ'ring No lon-Trag Magnet 

Optical: 

gip Faceplate  Filterglass 
Light transmission ( Approx.)   76% 

Phosphor (For Curves, see front of this Section) . P4-- SUI fide Type, 
AlLminized 

• 

• 

Mechanical: 

Opc:ating Position  Any 
Weight ( Approx.)   10 lbs 
Overall Length   16-25/32 ± 3/8" 
Neck Length  7-1/2" ± 3/16" 
Projected Area of Screen   96 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 Dimenslonal-Outlsnes and Bulb J10.9- 11a AIC 
sheets at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Small-Shell Duodecal 6- Pin, 

Arrangement 1 ( JEDEC Group 4, N).86-63) 
Basing Designation for ROTTOM VIEW   12L 

ULTORG4 

Pin 1- Heater Ga,P5 
Pin 2 - Grid No.1 CL 
Pin 6- Grid No.4 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- heater 

Maximum Ratings, Des:fa-Maximum Values: 

Cap - Ultor 
(Grid No.3, 
Grid No.5. 
Collector) 

C - External 
Conductive 
Coating 

ULTOR VOLTAGE  22000 max. volts 410 GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value   800 max. volts 

GRID-No.? VOLTAGE  700 nax. volts 

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

DATA 
5-62 



14BAP4 

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: 

W:th ultor voltage of ',Soo° volts 
and grld-No.2 voltage of 9oo volts 

Grio-No.4 Voltage for 
focus   0 to 400 volts Am 

Grid-No.1 Voltage for 
visual extinction of 
focused raster  -28 to -72 volts 

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. 



I4HP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW—VOLAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

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

Capacitance between External Conduc-
tive Coating and Ultor   µµf f2000 ma>. 

1 750 min. PiLf 
Faceplate, Spherical  Filterglass 

this Section) . P4--Sulfide Type 

ac or dc volts 

Phosphor Icor Curves, see front of 

Deflection Angles ( Approx.): 
Diagonal   
Horizontal   
Vertical   

Electron Gun   

Tube Dimensions: 
Overall length   
Greatest width   
Greatest height  
Diagonal   
Neck length  
Radius of curvatJre of 

faceplate ( External surface) 
Screen Dimensions ( Minimum): 
Greatest width   
Greatest height  
Diagonal   
Projected area   

Operating Position   
Cap  
Base . . 

Basing Designation 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid No.; 
Pin 11- Cathode 
Pin 12- Heater 

12 

70° 
65o 

50° 
Ion-Trap Type Fequiring 

External /Single-Field Màgnet 

16-25/32" t 3/8" 
12-17/32" t 1/8" 
9-23/32" t 1/8" 
13-11/16" t 1/8" 
7-1/2" t 3/16" 

27" 

11-1/2" 
8-5/8" 

  12-3/4" 
96 sq. in. 

Any 
Recessed Small Cavity (JETEC No.J1-21) 

Duodecal 6-Pin ( JETEC Group 4, No.B6-63) 
for BOTTOM VIEW  12L 

10 

Cap - Ultor 
(Grid No.3. 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. .  14000 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value   500 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 

.—Indicates a change. 

9-58 ELECTRON TUBE On/RUCM 
EADIO COlIFOIATION 00 AMERICA. 11.0FISON, NEW lEESEY 

DATA 



I4HP4 

PICTURE TUBE 

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

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 

9-58 
ELECTRON TUBE DIVISION DATA 

RADIO CORPORATION OF AMERICA. HARRISON, NEW TRINTy 



14WP4 

Picture Tube 
RECTANGULAR CLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . 5 
Grid No.1 to all other electrodes . . . 6 

External conductive coating to anode. . 

Heater Current at 6.3 volts   
Heater Warm-Up Time ( Average)   
Electron Gun  Type RequIring 

Optical: 

Phosphor (far Curves, see front of this Section) 

Faceplate, Spherical 

Light transmission Upprox  )  78% 

Mechanical: 

Weight ( Approx  
Overall Length  13-3/16" 1/11e1 
Neck Length   5-1/2" ± 3/16" 
Projected Area of Screen  104 sq. in. 
External Conductéve Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-TubcDtmenstonal-Outlines and Bulb jii2A/B 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. 

Pf 

Pf 

f1200 max. Pf 
t 800 min. pf 
600 ± 30 ma 
11 seconds 

No Ion-Trap Magnet 

• P4--Sulfide Type, 
Aluminized 
FM terglass 

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 

G2 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. 1. 

DATA 
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14WP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val— 
ues are Positive with respect to cathode 

f15500 max. 
9000 min. 

ANODE VOLTAGE  volts 
volts 

• 
GRID-No. 4 ( FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No. 2 VOLTAGE   550 max. volts e 
GRID-No. 1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

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 

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.4 Voltage  -50 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 

HEATER VOLTAGE 

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. 



I4RP4 

PICTURE TUBE 

LOW-VOLTAGE 

SHORT RECTANGULAR GLASS TYPE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

The 14RP4 is the sameasthe 14RP4—A except that it utilizes a 
non-aLuminized phosphor. 

9-58 DATA 
ELECTRON TUBE DIVISION 
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I4RP4 -A 
PICTURE TUBE 

SNOR1 RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . .   6 wf 
Cathode to all other electrodes  5 µµf 

External conductive coating to ultor .   {1200 max. µµ f 
800 min. µµf 

Faceplate, Spherical  Filterglass 
Light transmission ( Approx.)  78% 

Phosphor (For Curve,, see front of this S.-ction) P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   90° 
Horizontal   85° 
Vertical   68° 

Electron Gun  Ion—Trap Type Requiring 
External Single—Field Magnet 

Tube Dimensions: 
Overall length   14-3/16" t 5/16" 
Greatest width   13-1/16" i 1/8" 
Greatest height  10-9/16" ± 1/8" 
Diagonal   14" t 1/8" 
Neck length  6-1/2" t 3/16" 

Screen Dimensions (Minimum): 
Greatest width   12-1/16" 

ac or dc volts 
 amp 

Greatest height  9-1/2" 
Diagonal  13" 
Projected area   10d sq. in. 

Weight ( Approx.) 8  5 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Bulb   J112 
Base . . Small—Shell Duodecal 6—Pin (JETEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1— Heater h Cap— Ultor 
Pin 2— Grid No.1 (Grid No.3, 
Pin 6— Grid No.4 Grid No.5. 
Pin 10— Grid No.2 Collector) 
Pin 11— Cathode C — External 
Pin 12— Heater 2 è  o Condurtive 

Coating 
«Indicates a change. 

9-58 
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I4RP4—A 

PICTURE TUBE 

GRID-DRIVE & SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  
GRID-No.4 VOLTAGE: 

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. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor voltage (8.0,) between 8000 # and 14000 volts 
and grid-No.2 voltage (Ercy l) between 200 and goo volts 

Grid-No.4 Voltage required for focus: 
Changes directly with Ec k at the rate of approximately 30 

volts for each 1000-vort change in Ec5k. 
Changes inversely with Ecs k at the rate of approximately 10 

volts for each 100-volt change in Ec2 k. 
Changes inversely with ultor current at the rate of ap-

proximately 25 volts for each 50-ma change in 
ultor current. 

For typical values, see Examples of Use of Design Ranges. 
Grid-No.1 Voltage ( Eci 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) 

14000 max. volts 

500 max. 
500 max. 
400 max. 

160 max. 
110 max. 

0 max. 
2 max. 

180 max. 
180 max. 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 

Same value as determined for Ec ik 
except video drive is positive voltage 

Grid-No.4 Current  -25 to +25 ma 
Grid-No.2 Current  -15 to +15 ma 
Ion-Trap Magnet Current 

(Average)**  ifEc5 k/14000 x 38 ma 
Minimum Field Strength of 

F1,1 Ion-Trap Magnet. . . . A/Ec5k/14000 x 43 gausses 
Field Strength of Adjust-
able Centering Magnet. . . 0 to 8 gausses 

see next page. 

9-58 ELECTRON TUBE onnslcmy 
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I4RP4-A 

PICTURE TUBE 

Examples of Use of Design Ranges: 

With ultor voltage of z0000 14000 volts 
and grtd-No.2 voltage of 300 300 volts 

Grid-No.4 Voltage for focus 
with ulto' carrent of 
100 µa   -50 to + 0 +70 to +470 volts 

Grid-No.1 Voltage for visual 
extinction of focised 
raster   -26 to-70 -26 to-70 volts 

Grid-No.1 Video Drive from 
Raster Cutoff 
(Black Level): 
White- level value 
(Peak positive)   26 to 70 26 to 70 volts 

Minimum Field Strength of 
PM Ion-Trao Magnet . . . . 36 43 gausses 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance  1  5 max. megohms 

CATHODE- DRIVE. SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.2 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   14000 max. volts 
GRID-No.4-70-GRID-No.1 VOLTAGE: 

Positive value   500 max. volts 
Negative value   500 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE   510 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value  160 max. volts 
Positive-bias value  110 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

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

Equipment Design Ranges: 

With any ultor-to-grid-No.z voltage (Er g» between 8oJo ili 
and 14000 volts and grid-No. 2- to-grid-Not ' vol tage (Ec202) 

between 225 and 5zo volts 

Grid-No.4-to-Grid-No.I 
Voltage required for focus: 
Changes directly with E 59 , at the rate of approximately 

30 volts for each 1000-volt change in E 591 . 
Changes inversely with E0291 at the rate of approximately 

10 volts for each 100-volt change in E 291 . 

See next page. 
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I4RP4-A 

PICTURE TUBE 

Changes inversely with ultor current at the rate of approx-
imately 25 volts for each 50-ma change in ultor current. 

For typical values, see Examples of Use of Design Ranges. 
Cathode-to-Grid-No.1 

Voltage ( Ekg1 ) 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 Ekg1 

9rid-No.4 Current  -25 to +25 ma 
Grid-No.2 Current  -15 to +15 ma 
Ion-Trap Magnet Current 

(Average) .*  1/Éc5g1 /14000 x 38 ma 
Minimum Field Strength of 

Ion-Trap Magnet §  1/Ec591 /14000 x 43 gausses 
Field Strength of Adjust-
able Centering Magnet. . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
N0.1 voltage of 

and grid-No.2-to-grid-
No.1 voltage of 

Gr ,d-No.4-to-Grid-Mo.1 
Voltage for focus 
with ultor current 
of 100 ma 

Cathode-to-Grid-No.1 
Voltage for visual 
extinction of fo-
cused raster 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value 
(Peak negative) 

Minimum Field Strength 
of PM Ion-Trap Magnet. 

Maximum Circuit Values: 

G,id-No.1-Circuit Resistance   1.5 max. megohms 

See next page. 

10000 

300 

-50 to +350 

14000 volts 

300 volts 

+70 to +470 vol ts 

26 to 59 26 to 59 volts 

26 to 59 26 to 59 volts 

36 43 gausses 

9-58 ELECTRON TUBE DIVISION 
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I4RP4-A 

PICTURE TUBE 

• Grid drive Is the op, rating condition in which the video s:gnal verie, 
tne grid—No.1 potential broth respect to c;rthode. 

• Brilliance and definition decrease with ecreasing altar voltage or 
ultor—to—grid—Ro.1 voltage. In general, the alcor voltage or ultor-
to—grid—No.1 voltage , hould not be less than 13.00C volts. 

" For JETEC Ion—Trap M.Ignet No.117, or egnivalent, located with the 
tailing edge of the pole pieces located over the gap between grid 
Ro.1 and grld Na.2 and rotated to give maximum brightness. 

For specimen PM ion—lrap magnet, such as Heppner Model Mo.ER37 or 
equivalent, located in optimum position and rotated to g;ve maximun 
brightness. Foe a given equipment application, the tolerance range 
for the st.'ength of toe PM ion—trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
tte specified minimum value by more than 6 gausses. This procedure 
will Insure use of a PM ion—trap magnet allowing adequate ad.austment 
topermit satisfactory performancewithout lass ofhighlighttrightness. 

u Cathodedrive is theoperatingcondition inwhich the videosiinal varies 
toe cathode potential w,th respect to grid No.1 and tie other electrodes. 

9-58 
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I4RP4-A 

PICTURE TUBE 

5095' 

SCREEN WIDTH 

12 14‘ MIN. 

  13 1/16"± 1/8' 

2 14" R. 

„ 4 
2 ± 1/4  

REFERENCE' 
LINE 

(NOTE 2) 

SMALL-SHELL 
DUODECAL 6- PIN 
BASE JETEC 

GROUP 4, N 2 86- 63 
(NOTE 3) 

SCREEN 
HEIGHT 

9 /2" 

MIN. 

INSULATING 
COATING 
(NOTE S) 

• 
21/4 "i 144' 

I 7/16"i 1/16' 

9-58 ELECTRON TUBE DIVISION 
RAID,0 CORPORAEION Of AMERICA, HARRISON, NEW JERSEY 

CE -8942R1A 



I4RP4-A 

PICTURE TUBE 

J-5F+ CE-3942R1B 
ELECTRON TUBE DIVISION 

¿APIO CDRPORATION OF AMERICA, HARRISON, NEW JERSEY 



I4RP4-A 
PICTURE TUBE 

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMINAL 
BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) OF 

± 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE- LINE GAUGE JETEC No.G-I16 ISHOwN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER-

ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 

CC' OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 2-3/4". 

NOTE 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 50 AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: BULGE AT SPLICE- LINE SEAL WILL NOT PROTRUDE BE-

YOND THE MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, 

DIAGONAL OR HEIGHT. 

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. 

9-58 
ELECTRON TUBE DIVISION 
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14RP4-A 
RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 

• Ef=6.3 VOLTS UM» MMMMMMMM MINIM 
• 111111M11111111•11111111MBRIII 
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CATHODE-DRIVE SERVICE 
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\e` I4RP4—A 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

= 6.3 VOLTS 

ULTOR-TO-GRID-N2 1 VOLTS = 10000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2 1 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = II", 81/4 " 

300 

250 

50 

— — — CAT 
GRI 

O 10 20 30 40 50 60 70 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

GRID-DRIVE SERVICE 

Eq = 6.3 VOLTS 

ULTOR VOLTS = 10000 

GRID N2 1 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF, 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I I"x 

HODE DRIVE   
D DRIVE 

1  
0 0 
00 

II I 
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.0K) coerounom OF AMISICA, FIAMOSAN., He W MOO' 

92CM-9014 



• 

e 

• 

• 

• 

• 

4RP4—A 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef= 6.3 VOLTS 

ULTOR-TO-GRID-No.1 
VOLTS = 8000 TO 14000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRIDNo.1 
TO GIVE FOCUSED RASTER 
CUTOFF. 

GRID-DRIVE SERVICE 

Ef 7: 6.3 VOLTS 

ULTOR VOLTS= 
8000 TO 14000 

GRIDNo.1 BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

à  

1•111 

'C'ATHODE DRIVE   IUmWImM 
GR I D DRIVE lagnunghlung 

••••••••• 

18 

16 

14 

0.6 

0.4 

02 

«MR  ••• 
I••• ••11•1 
IMI DINO 
••• UMW 
11 RIM 

I 111111111111111 Ii1111111111r8111111 

1:811.1.1111MIIIIIMMUUMhninial 

••••••••• 

11111111111111111111111111111111871iiiIiiiilliiiisins 
•re.•, 

1: 

• cm-.  
•  ••• 

MM. 
••/• 
DM, 

•••••••• 

RM. 
•••• 
••• 
••• 

•••• 
••• 
•••• 

I=  
 OEM 

 «MORS» MUM 
 •••••  
••• • •••IMII• MINI 
••• • MD. IMR• •••• 

••••• BOMB ma. 
 •••• MR« MM. 
  •••••••• •••T 
 ••••••• Ian. 

••••••• 'NM 
 •••• 

MORIN» 
 •••••• 
• •••••••••• 

 Mann. 
••••••••IIIIIM• 
 1111•0111, 

•1•••11•1••• 

W:r  

....••• 
 •••••• 
 ••••••• 
 ••••••• NM.  
 •••••••• ••••  
 •••••••• IM•  
 •11••••• MIMI  
 •••••••• «Men ••• • 
 MIIIMMII•  
 ViM••••  
 ••••••• •IMRI  
 MOO» Min  
•••••••• RIM.  
MD. R.• MM.  

 ••••••••  
 •••••••• RUM  
•011•1//RM RUM,  

 •••••• BIM  

1mm 
•••• 
•••• 

••• 
••••• 

••• 

0 10 20 30 40 50 60 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CS-8994R1 
R... CORPORATION or AMERICA, HARRISON, NEW 1E1ISEV 





I4WP4/14ZP4 
PICTURE TUBE 

• 

• 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Intended for use tn equipment having 
ser Leo heater-striné arranéement 

DATA 

General: 

Heater, for Unipotantial Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 t 5%  amp 
Warm-up time ( Average) . 11  sec 

For definitionof heater goaryn-up time and method of determining 
it, see sheet HEATER WARN-UP TINE 'MEASUREMENT at front of 
Receiving Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.I to all other electrodes  6 mitf 
Cathode to all other electrodes  5 µµf 

External conductive coating to ultar 11200 max. µµf 
't 800 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx.)  78% 

Phosphor (For Curves, ,ee front of this Se.tion) . P4--Sulfide Type 
Aluminized 

Fluorescence   
Phosphorescence 
Persistence  

White 
White 
Short 

Focusing Method Electrostatic 
Deflection Method Magnetic 
Deflection Angles Approx.): 

Diagonal   900 
Horizontal   85° 
Vertical   68° 

Electron Gun  Type Requiring No lon-Trao Magnet 
Tube Dimensions: 

Overall length   13-3/16" t 5/16" 
Greatest width   13-1/16" t 1/8" 
Greatest height  10-9/16" t 1/8" 
Diagonal   14" t 1/8" 
Neck length  5-1/2" t 3/16" 

Screen Dimensions Mnimum) 
Greatest width   12-1/16" 
Greatest height  9-1/2" 
Diagonal   13" 
Projected area   104 sq. in. 

Weight ( Approx.) 85 lbs 
Operating Pbsition  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  .1112A1/131 
Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, No.86-63) 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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PICTURE TUBE 

Basing Designation for BOTTOM VIEW  12E 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

10 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

GRID-DRIVE' SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE   f14000 max. volts 
9000 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 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 voltage (Ec5h) between g000 and 14000 volts 
and grid-/los voltage (Ee2h) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus*  0 to +350 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) 

see next page. 

  Sane value as determined for Ec ik 
except video drive is a positive voltage 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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PICTURE TI. BE 

Grid-No.4 Current  
Grid-No.2 Current   
Field Strength of Adjustable 
Centering Magnet .  

Examples of Use of Design Ranges: 

With ultor voltage of 
and gricl—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   

25 to +25 Pa 
-15 to +15 a 

0 to 8 gausses 

12000 volts 
goo volts 

0 to +350 volts 

-28 to -72 volts 

28 to 72 volts 

1.5 max. megohms 

CATHODE-DRIVEm 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   f14000 max. volts 
1 90000 min. volts 

GRID-No.4-TO-GRID-No.1 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 MaX. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-T0,-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 negativewith respect to cathode: 

During equipment warm-up period net 
exceeding 15 seconds   410 max. volts 

After equipment warm-up period . .   180 max. volts 
Heater positivew th respect to cathode  180 MaX, Volts 

A ,4 ,§, *.e : See next page. 
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PICTURE TUBE 

Equipment Design Ranges: 

With any ultor-to-grid-No. i voltage (Eca i) between g000 
and 14000 volts and grtd-No. 2-to-grtd-No.1 voltage Ecei) 

between 225 and &so volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus §  0 to +350 volts 

Cathode:to-Grid-No.1 
Voltage ( Ekgi l 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 ma 
Grid-No.2 Current   -15 to + 15 Ma 

Field Strength of Adjustable 
Centering Magnet'   

Examples of Use of Design Ranges: 

With u/tor-to-grid-
No.1 voltage of 

and utd-No.2-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 
Viceo Drive from 
Raster Cutoff 
(Black Level): 
White-level value   

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-Not potential with respect to cathode. 

Brilliance and definition decrease with decreasing altor voltage or 
ultor-to-grid-No.1 voltage. In general, the altor voltage or ultor-
to-grid-No.1 voltage should not be less than 8,000 volts. 

§. *,M i See next page. 

0 to 8 gausses 

12000 VOLES 

300 volts 

0 to +350 volts 

25 to58 volts 

-25 to -58 volts 
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PICTURE TUBE 

§ The grid-No.4 voltage or grid-No.4-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values ot ultor voltage ; or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage ( or grid-No.2-to-grid-No.1 
voltage) withir design ranges shown for these items. 

Distance from Reference Line for suitable PM centering ragmet should 
not exceed 2-1/4 . . Excluding extraneoLs fields, the center of the 
undeflected focused spot will fall witPin a circle having i/.-inch 
radius concentric w th the center of the Cube face. It is to be noted 
that the ,.arth's magnetic field can cause as much as 1/4- inch de-
f'ection of the spot from the center of the tube face. 

a Cathode drive is the operating condition in eh Ch the video signal 
varies the cathode potential with respect to grid No.1 and the other 
electrodes. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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PICTURE TUBE 
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PICTURE TUBE 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TER-

MINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF ± 300 . BULB TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINEGAUGEJETEC No.G-I16 1SHOWNATFRONT 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 9: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY 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 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- LINE SEAL WILL NOT PROTRUDE BE-

YOND THE MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, 

DIAGONAL, OR HEIGHT. 

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. 

9-58 ELECTRON TUBE DIVISION 
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RASTER -CUTOFF-RANGE CHARTS 

GRID- DRIVE SERVICE 
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CATHODE -DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO -GRID -Nel VOLTS=14000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N2 I TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I I" x 8 1/4  " 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 14000 

GRID N2 1 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 11"x a 1/4" 







I5GP22 
TRICOLOR KINESCOPE 

THREE-GUN SHADOW-MASK TYPE 

ELECTROSTATIC CONVERGENCE 

ELECTROSTATIC FOCUS 

MAGNETIC OEF1ECTION 

DATA 

General: 

Electron Guns, Three   Blue, G-een, Red 
Heater, for Unipotential Cathode of Each Gun, 

Paralleled with Each of the Other Two 
Heaters within Tube: 

Voltage ( AC or DC)   6.3 volts 
Current   1.8 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   7.5 µµf 

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 No No.3 Grids of Other Two 
Guns) to All Other Electrodes . 12 mr.if 

Grid No.4 ( Common to the Three 
Guns) to All Other Electrodes . . . . 7 µµ f 

3000 max. µµf 
External Conductive Coating to Ul tor.. . {1500 min. mr4f 

Faceplate, Spherieal   Clear Glass 
Screen, Fiat: 
Type   Metal—Backed, Tricolor, Phosphor—Dot 
Plate   Filterglass 

Light Transmission (Approx.)   .70% 
Size ( Rounded S'des--See Dimensional 

Outline) . . . 11—:/2" x8-5/8" 
Area   88.5 sq. in. 

Phosphor ( Three Separate Phosphors, collectively). . . . P22 
Fluorescence and Phosphorescence of 

Separate Phosphors, respectively . . . . Blue, Green, Red 
Persistence of Group Phosphorescence   Medium 
Dot Arrangement . Approx. 195,000 triarplar groups, 

each consisting of bluedot, green dot, 
and red dot ( total of 585,000 dots) 

Focusing Method   Electrostatic 
Convergence Method   Electrostatic 
Deflection Method   Magnetic 
Deflectior Angles ( Approx.) 

Horizontal   450 
Vertical   35° 

Tube Dimersions: 
Maximum Overall Length   26-1/8" 
Greatest Diameter: 

At faceplate   14-5/et 5/32" 
At metal flange   15-3/4" max. 

Weight   25 lbs 
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TRICOLOR KINESCOPE 

Mounting Position   Any 
Ultore Terminal 
Bulb   
Base   Small-Shell Bidecal 14-Pin (JETEC No.B14-103) 

BOTTOM VIEW 

Metal Flange 
J126 

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 

Connectie 
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: 

LLTOR' VOLTAGE   20000 max. volts 
ULTOR INPUT   150imax. 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 wi th, respect to cathode 180 max. volts 

Equipment Design Ranges: 

For ultor voltage (E,5 ) of 18000 to 20000 VOUS 

Grid-No.4 (Converging 
Electrode) Voltaget . . . . 42.5% to 51% of Ec5 volts 

Grid-N0.3 ( Focusing 
Electrode) Voltage . 12% to 19% of Ec5 volts 

e she ' 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 15GP22, the ultor function is performed by 
grid ao.5. Since grid 00.5. grid 00.6, and collector are connected to— 
gether within the tube, they are collectively referred to simply as 
.ultor . , for convenience in presenting data and curves. 

11 This value is the product of ultor voltage and average current measured 
at the ultor terminal with a dc ammeter. 

I See next page. 
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Grid—No.2 Voltage ( Each Gun) 
when circu.it 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 gur)   22.5% to50% 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 µamp 
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 from 

Screen Centero . . 1-1/4 inches 

Examples of Use of Design Ranges: 

For ultor voltage of 20000 Volts 

Grid—No.4 ( Converging 
Electrode) Voltaget . . 8500 to 10200 volts 

Grid—No.3 ( Focusing Electrode) 
Voltage . . . 2400 to 3800 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)   —45 ( o-100 volts 

Circuit Values: 

Grid—No.1—Circuit Resistance ( Each Gun). . 1.5 rex. megohms 
Dynamic Converging Voltage ( Approx.)" . . 900 volts 
Dynamic Focusing Voltage ( Approx.) .* . . . 225 volts 

f this range does not include the dc comopnent of the dynamic converging 
voltage. 

• Centering of the raster on the screen isaccomplished by pa,sing direct 
current of tse required value through each pair of deflecting coils to 
compensate for the raster shift resulting from optimum adjustments for 
convergence, color purity, and concentricity. 

▪ Peak—to—peak value. This ac voltage having essentially parabolic wave— 
form is synchronized with scanning and does not include any voltage 
develop.sd during the blanking time. 

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 2 
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TRICOLOR KINESCOPE 
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TRICOLOR KINESCOPE 
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I5GP22 

TRICOLOR KINESCOPE 

NOTE 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. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BERIGIOLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH FACEPLATE-SECTION AXIS 
AND HAVING A DIAMETER OF 3". 

MOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 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 /: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

MARCH 1, 1954 TUBE DEPARTMENT CE-8072R1C 
RADIO CORPORATION Of ERICA, HARRISON, NEW JERSEY 



16ANP4 

Picture Tube 

RECTANGULAR GLASS TYPE WITH INTEGRAL PROTECTIVE WINDOW 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
NO ION-TRAP MAGNET REQUIRED ALUMIN.ZED SCREEN 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all cther electrodes  5 pf 
Grid No.1 to all other electrodes  6 pf 

External corduct ive coating to anode. . 11200 max. Of 800 min. pf 

Heater Current at 5.3 volts  600 ± 30 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Elect ron Gin  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor ( r.r col ves, see frort of this sect i Or ) . P4---Sul ti de Type, 

Aluminized 

Faceplate and Prot.,ct ive Window  F i 1 tergl ass 
Light transm ssion ( Approx.)   60% 

Mechani cal : 
Weight ( Approx.)  9  5 lbs 
Overall Length 10  438" ± 0.312" 
Neck Length 4  125" ± 0.125" 
Projected Area of Screen 1-5 sc. in. 
External Conductive Coating: 

Type   Reçu) sr-Band 
Contact area for grounding  Near Reference Line 

For Add i t oral I nformat ion on Coat ings and Dimensions: 
See Picture- Tube Dimensional-Outiznes and Bulb J125 A sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC elo.J1-21) 
Base   Small-Button Neoeightar 7- Pin, Arrangement 1, 

(JEDEC No. 87-208) 
Basing Desi grat i cn for BOTTOM VIEW  8HR 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 3- Grid No.? 
Pin 4- Grid No.4 
Pin 6- Grid No.1 
Pin 7- Cathode 
Pin 8 - Heater 
Cap- Anode ( Gr id-No.3, 

Grid No.5, Screen, 
Collector) 

C - External Conductive 
Coat i ng 

RADIO CORPORATION OF AMERICA DATA 
Electronic Componeuts and Devices Harrison, N. j.4-65 



16ANP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  118000 max. volts 
110000 min. volts 

Grid-No.4 ( Focusing) 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   16.9 max. volts 
15.7 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 positivewith 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.I 

Anode Voltage  14000 volts 
Grid-No.4 Voltage  0 to400 volts 
Grid-No.2 Voltage  300 volts 
Cathode Voltage for visual extinction of 
focused raster  31 to 57 volts 

Maximum Circuit Value: 

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

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. 



I6AP4-A 
PICTURE TUBE 
ROUND METAL—SHELL 7YRE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

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

Faceplate, Spherical  Filterglass 
Phosphor (For Curves, .,e front of this Section) . PA—Sul fide Type 
Deflection Angle ( Approx.)   53o 
Electron Gun   'on-Trap Type Requiring 

External Single-Field Magnet 
Maximum Overall Length   22-5/16" 
Greatest Dianeter of Bulb  15-7/8" ± 1/8" 
Minimum Useful Screen Diameter   14-3/8" 
Operating Position  Any 
Ultor Terminal  Metal-Shell Lip 
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.85-57) 

Basing Designation for BOTTOM VIEW  12D 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Metal-Shell Lip - 
Ultor 
(Grid No.3. 
Conector) 

Maximum Ratings, Deslen-Center Values: 

ULTOR VOLTAGE  14000 max. volts 
GRID-No.2 VOLTAGE  410 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

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

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

After equipment warm—up period . .   150 max. volts 
Heater positive with 'espect tocathode 150 max. volts 

Maximum Circuit Values: 

Grid-No.1-CircJit Resisance   1.5 max. megohms 

Indicates a change. 

9-58  ELECTRON TUBE DIVISION DATA 
10010 C0110.1 AM, 2,CA .142,014 reW lf 





16AYP4 

Picture Tube 

(II) RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Direct Interelect-ode Capacitances: 
Cathode to all nth.r electrodes  5 Pf 
Grid No.1 to all other electrodes. . .   6 pf 
External conductive coating to anode .   1300 nax. Pf 

{  800 ndn. Pf 

Heater Curren-. at 6.3 volts  450 t 20 ma 
Heater Warm-Up Time ( Average)  11 seconds 
Electron Gun  Type Renpiring No lon-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this section). .P4--Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmiss on ( Approx.)   78% 

Mechanical: 

Weight ( Approx.)   8-1/2 lbs 
Overall Length   10-1/4" t 1/4" 
Neck Length  4-1/8" t 1/8" 
Projected Area of Screen   125 sq. in. 
External Conductive Coating: 

Type   Fegular-Band 
Contact area fo- grounding  Near Reference Line 

For Additionai In'ormation on Coatings and Dimensions: 
See Picture- Tub. Dimensional-Outlines andBulb J125ex sheets 
at front of thii; section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Iran-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 

G2 

G 

GA 
ANODE 

H 

Gi 

Cap- Anode 
(Grid No.3, 
Grid Nc.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val— 
ues are positive with respect to cathode 

ANODE VOLTAGE  d f20000 ma. x 
t12000 nn. 

volts 
volts 

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

DATA 

6-63 



16AYP4 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   .1-550 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  56.9 max. volts 
1.5.7 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 Heater positive with   300 max. volts e 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 posittve with respect to grid No.1 

Anode Voltage   16000 volts 
Grid-No.4 Voltage'  100 volts 
Grid-No.2 Voltage   300 volts 
Cathode Voltage for visual 

extinction of focused raster  28 to60 volts 
Field Strength of required 
adjLstable Centering Magnet   0 to8 gausses 

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 

The grid-No.4 voltage required for optimum focus of any individual tube 
will nave a value anywhere between - 100 and +300 volts. 

• 

• 

• 

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



16BGP4 

Picture Tube 

PAN-0-LY -- 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 114° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 Pf 
Cathode to all cther electrodes . . . . 5 Pf 

Externa f1300 max. External conductive coating to anode° . Pf 
1 800 min. pf 

Heater Ce-rent at 6.3 volts   450 ± 20 ma 
Heater Warm-Up Tine ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor (For Corve.., 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" t . 125" 
Projected Area of Screen  125 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Intormation onCoatings, Dimensions, and Deflec-
tion Angles. See PIcture-Tube Dsmenslonal-Outlsnes and Bulb 
J125 13 sheets at front of this Section 

Cap  Recessed Smell Cavity ( JECEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.57-208) 

Basing Designat.on for BOTTOM VIEW  8HR 

G4 ANODE 
Cap - Arode c 

G2 G1 (Grid m0.3, 
Grid No.5, 

Pin 1- Heater 
Pin 2- Grid Nc.1 
Pin 3 -Grid No.2 
Pin 4 - Grid No.4 
Pin 6- Grid Nc.1 
Pin 7- Cathode 
Pin 8- Heater 

GI 

Screen, 
Collector) 

C - External 
Conductive 
Coating 

0011111%, RADIO CORPORATION OF AMERICA DATA 
101' Electronic Components and Devices Harrison, N. J. 4-65 



16BGP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Alode Voltage   

Grid-No.4 Voltage: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   f550 max. volts 
t200 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: 

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.1 

Anode Voltage   16000 volts 
Grid-No.4 Voltageb  100 volts 
Grid-No.2 Voltage   300 volts 
Cathode Voltage for visual extinction 

of focused raster   28 to60 volts 
Field Strength of required adjustable 
centering magnet  0 to8 gauss 

Maximum Circuit Values: 

Grid-No.1-Circuit 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 and .900 volts with the combined 
cathode voltage and video—signal voltage adjusted to give an anode cur— 
rent of 100 microamperes on a 9— inch by 12— inch pattern from an RCA-2F21 
monoscope. or equivalent. 

f20000 max. 
112000 min. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

volts 
volts 

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



MAGNETIC FOCUS 

I6DP4-A 
PICTURE TUBE 

ROUND GLASS TYPE 

MAGNET C DEF-ECTION 

DATA 

General: 

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

Faceplate, Spherical  rilterglass 
Phosphor (For Curves, see front of this Section). .P4--Sulfide Type 
Deflection Angle ( Approx  )  60° 
Electron Gun  Ion-Trap Type Requiring 

External Single-Field Magnet 
Overall Length . 20-3/4" t 1/4" 
Greatest Diameter of Bulb   15-7/8" t 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.135-57) 

Basing Designation for BOTTOM VIEW  12D 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 

Pin 12- Heater 
Capà-Ultor 

(Grid No.3, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE   15000 max. volts 
GRID-No.2 VOLTAGE   410 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value   125 max. volts 
Positive-bias va:ue   0 max. volts 
Positive-peak va'ue   2 max. volts 

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

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

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

Maximum Circuit Values: 

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

L Cap may be aligned with either vacant pin position 6 or vacant pin 
position 3. 

.. Indicates a change. 

9-58 ELECTRON TUBE DIVISION 
RADIO ¡:Cll•OPAT ' ON OF MI. I ICA MARRISCN NE W lf Rif 

DATA 
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MAGNETIC FOCUS 

16GP4- 13 
PICTURE Tt RE 
ROUND METAL-ShLLL [ YU> 

MAGNETIC DEFLEClION 

DATA 

General: 

Heater, for Unipoteotial Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 ± 105  amp 

Faceplate, Spherical  Frosted Filterglass 
Phosphor ( Far Curves, see front of this Section) . P4---Sulfide Type 
Deflection Angle ( Approx.)   70° 
Electron Gur   Ion-Trap Type Reouiring 

External Single-Field Magnet 
Maximum Overall Length   17-11/16" 
Greatest Diameter of Bulb  15-7,8" t 1/8" 
Minimum Useful Screen Diameter   14-3/8" 
Operating Position  Any 
Ultor Terminal  Metal- Shell Lin 
Base . . Small-She)  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 

Metal-Shell U P-
UliCr 
(Grid No.3, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  14000 max. volts 
GRID-1,10.2 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 negativewith respect tocathode: 

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

After equipment warm-up period . .   150 max. volts 
Heater pos .tivewith respect to cathode  150 max. volts 

Maximum Circuit Values: 

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

Indicates a change. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORr011ATION OF AMERICA. HARRISON. NEW 1E1ISEV 

DATA 





MAGNETIC FOCUS 

I6LP4-A 

PICTURE TUBE 
ROUND GLASS TYPE 

MAGNETIC DEFLECTION 

DATA 

General: 

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

Capacitance between External Conduc-
tive Coating and Ultor   PO> 

Faceplate, Spherical  1 750 min. pf Filterglass 
Phosphor (For Curves, see front of this Section) . P4--Sultide Type 
Deflection Angle ( Approx.)   52° 
Electron Gun   Ion-Trap Type Requiring 

External Single-Field Magnet 
Overall Length   22-1/4" t 3/8" 
Greatest Diameter of Bulb  15-7/6" t 1/8" 
Minimum Useful Screen Diameter   14-1/2" 
Operating Position  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Base . . Snell-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 

Cap&-Ultor 
(Grid No.3, 
Collector) 

C - External 
Conductive 
Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  14000 max. volts 
GRID-No.2 VOLTAGE  410 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativew th respect to cathode: 

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

After equipment warm-up period . .   125 max. volts 
Heater positivewith respect tocathoce  125 max. volts 

Maximum Circuit Values: 

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

a Cap may be aligned with either vacant pin position 6 dr decent pin 
position 3. 

..—Indicates a change. 

9-58 ELECTRON TUBE DP/MRCR4 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

DATA 

-•-





16RP4A 

Picture Tube 

e RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

GENERAL DATA 
Electrical: 

Direct Interelectrooe Capacitances: 
Cathode to an other electrodes . . . . 5 pf 
Grid No.: to all cther electrodes . . . 6 Of 

External conductive coating to anode. . {1500 max. pf 
750 min. pf 

Heater Current at 6.3 volts   600 t 30 ma 
Electron Gun  Ion-Trap Type Requiring 

External Single-Field Magnet 

Optical: 

Phosphor (Fer Curves, see front of this section). P4---Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  66% 

Mechanical: 

Weight ( Approx  16 lbs 
Overall Length  18-3/4" ± 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  139 sq.in. 
External Conductive Caating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dingensional-Outlinesand Bulb.1129.418 sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC Mo.J1-21) 
Base. . . Smail-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 

Basing Des;gnation for BOTTOM VIEW  12N 

ANODE 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11 - Catnode 
Pin 12- Heater 

Cap- Anode 
(Grid No.3, 
Screen, 

02 Collector) 
C - External 

Conductive 
Coati mg 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified. voltagevalues 
are Positive with respect to cathode 

ANODE VOLTAGE   17500 max. 
GRID-No.2 VOLTAGE   450 max. 

volts 
volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. j. 

DATA 
4-63 



16RP4A 

GRID-No.1 VOLTAGE: 
Negative bias value   140 max. volts 

0 max. volts 
Positive peak value   2 max. volts e Positive bias value   

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 e 
After equipment warm-up period. 165 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  165 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltagevalues 
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 

• 

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



I6RP4/16KP4, 
16RP4-A/I6KP4-A 
PICTURE TUBES 
RECTANGULAR GLASS TYPES 

MAGNETIC FOCUS MAGNETIC DEFLEC.TION 

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 anc Ultor   f1500 max. MPf 

1 750 min. puf 
Faceplate, Spherical  Fiterglass 
Phosphor ( For Curves, 

see front of this 
Section). • • • • • 

Type 16RP4 
P4--Sulfide Type 

Type 26RP4-A 
P4--Sulfide Type 

Aluminized 
Deflection Anales ( Approx.): 

Diagonal   
Horizontal   65° 
Vertical   50° 

Electron Gun   Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensiors: 
Overall length   18-3/4" ± 3/8" 
Greatest wicth   14-3/4" t 1/8" 
Greatest height  11-1/2" t 1/8" 
Diagonal   16-1/B" t 1/8" 
Neck length  7-1/2" t 3/16" 
Radius of curvature of faceplate ( External surface). . 27" 

Screen Dimensions ( Minimum): 
Greatest width   13-1/2" 
Greatest height  10-1/8" 
Diagonal   14-7/8" 
Projected area   131 sq. in. 

Operating Position  Any 

Cap  Recessed Small Cavity (JETEC No.J1-21) 
Rase . . Small-Shell Duodecal 5- Pin (JETEC Group 4, Ro.B5-57) 

Basing Designation for BOTTOM VIEW  12N 

700 

Pin 1- Heater 
Pin 2— Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Maximum Ratings, DisIgn-Center Values: 

ULTOR VOLTAGE  
GRID-No.2 VOLTAGE  

Cap- Ultor 
(Geic No.3, 
Collector) 

C- External 
Conductive 
Coating 

16000 max. 
410 max. 

volts 
volts 

..—indicates e change. 

9-58 ELECTRON TUBE DIVISION 
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\e'se:ze 
16RP4/16KP4, 

16RP4—A/I6KP4—A 
PICTURE TUBES 

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

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warn- up period 
not exceedina 15 seconds   410 max. volts 

After equipment warm-up period . .   150 MAX. volts 
Heater positivewith respect to cathode  150 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 ELECTRON TUBE DIVISION DATA 
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MAGNETIC FOCUS 

I6T P4 

PICTURE TUBE 
RECTANGULAR GLAS TYPE 

MAGNETIC DEFLECTION 

DATA 

General: 

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

Capacitance between External Conduc-
tive Coating and Ultor   f2000 max. miA" 

1 750 min. 
Faceplate, Spherical   Filterglass 
Phosphor ) or Curves, see front of this Section) . P4—Sul fide Type 
Deflection Angles ( Approx.): 

Diagonal   70° 
Horizontal   65° 
Vertical   50° 

Electron Gun   Ion-Trap Type Pequiring 
External Single-Field Magnet 

Tube Dimensions: 
Overall length   18-1/8" t 3/8" 
Greatest width   14-3/4" t 1/8" 
Greatest height  11-1/2" t 1/8" 
Diagonal   16-1/8" t 1/8" 
Neck length  6-718" t 3/16" 
Radius of curvature of faceplate ( Externa surface). . 27" 

Screen Dimensions ( Minimum): 
Greatest width   13-1/2" 
Greatest height  10-1/8" 
Diagonal   14-7/8" 

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 

Cap- 1.11 tor 
(Grid No.3, 
Collector) 

C - External 
Conductive 
Coating 

Maximum Ratings, Destgn -Center Values: 

ULTOR VOLTAGE  14000 max. volts 
GRID-No.2 VOLTAGE  410 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias va'ue  0 max. volts 
Positive-peak value  2 max. volts 

..incticates a change. 

9-58 ELECTRON TUBE DIVISION 
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I 6T P4 

PICTURE TUBE 

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 . .   150 max. volts 
Heater positivewith respect to cathode  150 max. volts 

Maximum Circuit Values: 

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

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

DATA 



MAGNETIC FOCUS 

I6WP4-A 

PICTURE TUBE 
ROUN[ ASS TYPE 

MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Uripotential Cathode: 
Voltage  6.3 
Current  0.6 ± 

Capacitance between External Conduc-
tive Coating ana Ultor   

  ac or dc volts 
 amp 

f1500 max. pf 
1 750 min. paf 

Faceplate, Spherical  filterglass 
Phosphor (For Curven. 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" t 3/8" 

15-7/8" ± 1/8" 
  14-1/2" 

Operating Positior  Any 
Cap ...... . . . . Recessed Small Cavity (JETEC No.J1-21) 
Base . . . Small-She'l Duodecal 5-Pin ( JETEC Group£, No.85-57) 

Basing Designation for BOTTOM VIEW   12N 

Greatest Diameter 00 Bulb 
Minimum Useful Screen Diameter 

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

Negative-Dias value  
Positive-bias value  
Positive-peak value  

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathcde: 

During equipment warm-up period 
not exceeding 15 seconds   

After equipment warm-up period . .   
Heater positivewith respect to cathcde  

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   

• 

Caoà -Dltor 

(Grid No.3, 

Collector) 
C - External 

Conductive 
Coaling 

16000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. 
125 max. 
125 max. 

volts 
volts 
volts 

1.5 max. megohms 

For X-ray shirldtng consIderattons, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

Cap may be aligned with either vacant pin positon 6 of* vacart pin 
position 3. 

..inclicales a change. 
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17AVP4/17ATP4 
PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

The 17AVP4/17ATP4 is the same as the 17AVP4-A/17ATF4-A except 
that it utilizes a nn-aluminized phoephor. 

9-58 DATA ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON NEW JERSEY 





I 7AV P4--A/17ATP4-A 
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 i 10%  amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . . 6 P.04.f 
Cathode to all ocher electrodes  5 µµf 

External conductive coating to ultor .   11500 max. µµf 
1.1000 min. µµf 

Faceplate, Spherical  Filterglass 
Light transmission ( Approx.)   74% 

Phosphor (Fo- Curves, see front of this Section). P4—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   90° 
Horizontal   85° 
Vertical   68° 

Electron Gun   Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Overall ' ength   15-5/8" ± 3/8" 
Greatest width   15-25/64" ± 1/8" 
Greatest height  12-9/32" ± 1/8" 
Diagonal   16-5/8" ± 1/8" 
Neck length  6-1/2" ± 3/16" 

Screen Dimensions ) Minimum): 
Greatest width   14-5/16" 
Greatest height  11-1/8" 
Diagonal   15-9/16" 
Projected area   149 sq. in. 

Weight ( Approx.)   15 lbs 
Operating %sition  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Bulb   J133 Fl/G1 
Base . . Small-Shell Duodecal 6-Pin ( JETEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1- Heater Cap-Ultor 
Pin 2- Grid No.1 (Gric No.3, 
Pin 6- Grid No.4 Grid No.5, 
Pin 10- Grid No.2 Colector) 
Pin 11- Cathode C C - External 
Pin 12--(eater 2 ii Conductive 

Coaing 
...Indicates a change. 

12 
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I 7AV P4-A /I 7AT P4-A 

PICTURE TUBE 

GRID-DRIVE' SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to cathode 

Maximum Ratings, Design- Center Values: 

ULTOR VOLTAGE   16000 max. volts 
GRID-No.4 ( 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 u/tor voltage (E05 ,) between tzoodi and tb000 volts 
and grid-No.2 voltage (É,,h) between zoo and soo volts 

Grid-No.4 Voltage for 
focus with ultor 
current of 100 ma   -0.4% to +2.2% of Ec5 k volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster  -9.3% to -24% of Ec2 k volts 

Grid-No.1 Video Drive from 
RasterCutoff ( Black Level): 
White-level value 
(Peak positive)   9.3% to 24% of Ec2k volts 

Grid-No.4 Current   -25 to +25 pa 
Grid-No.2 Current   -15 to +15 P2 

"   
1/ 6000 

Ion-Trap Magnet Current 1E c5k 
(Average) s 30 

16000 

Minimum Field Strength of Ec5k 
FM Ion-Trap Magnet § . . .   1/ x 33 gausses 

Field Strength of Adjustable 
Centering Magnet  0 to 8 gausses 

see next page. 

na 
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17AVP4-A/I7ATP4-A 

PICTURE TUBE 

Examples of Use of Design Ranges: 

With ultor voltage of 1.1000 16000 volts 
and grid-No.2 voltage of 300 300 volts 

Grid-No.4 Voltage or 
focus with ultor 
current of 100 ma . . -55 to +310 -65 to +350 volts 

Grid-No.1 Voltage tor 
visual extinction of 
focused raster  -28 to -72 -28 to - 72 volts 

Grid-No.1 Video Drive 
from Raster Cuto'f 
(Black Level): 
White-level value 
(Peak positive)   28 to 72 28 to 72 volts 

Minimum Field Strength of 
PM Ion-Trap Magnet. . . 31 33 gausses 

Maximum Circuit Values: 

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

CATHODE-DRIVE' SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.1 

Maximum Ratings, Design- Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  
GRID-No.4-TD-GRID-No.1 VOLTAGE: 

Positive value  
Negative value  

GRID-No.2-7)-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   
Negative-peak value   

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

During equipment warm-up period not 
exceeding 15 seconds  

After equipment warm-up period  
Heater positive with respect to cathode   

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Ee,g 2) between 12000 le 
and 16000 volts and grid-No.2-to-grid-No.1 voltage (E02el) 

between 220 and 640 volts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus with ultor 
current o' 100 ma   

s.. next page  

16000 wax. 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 

410 max. volts 
180 max. volts 
180 max. volts 

0% to 2.6% of E0591 volts 

9-58 
ELECTRON TUBE DIVISION 
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I 7AV P4-A/1 7AT P4-A 

PICTURE TUBE 

Cathode-to-Grid-No.1 Voltage 
for visual extinction 
of focused raster 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value 
(Peak negative) 

Grid-No.4 Current   
Grid-No.2 Current   

Ion-Trap Magnet Current 
(Average) 

8  5% to 19.4% of Ec2g1 volts 

8  5% to 19.4% of Ec2g , 
-25 to +25 
-15 to +15 

Minimum Field Strength of 
PM Ion-Trap Magnet § . • • • 

Field Strength of Adjustable 
Centering Magnet  

Examples of Use of Design Ranges: 

With ultor-to-grid-No.1 
voltage of 

and grid-No.d-to-grid No.1 
voltage of 

Grid-No.4-to Grid-No.1 Voltage 
for focus with ultor 
current of 100 ma   

Cathode-to-Grid-No.1 Voltage 
for visual extinction 
of focused raster   

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value 
(Peak negative)   

Minimum Field Strength of 
FINI Ion-Trap Magnet  

'V 16000 16000 

iEc 591 

,v 16000 

O to 8 

volts 
Ma 
ma 

x 30 ma 

x 33 gausses 

gausses 

14000 ib000 volts 

300 300 volts 

0 to 365 0 to 415 volts 

25 to 58 25 to 58 volts 

25 to 58 25 to 58 volts 

31 33 gausses 

Maximum Circuit Values: 

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

• 

it 

Grid drive is the operating condition in which the video signal varies 
the grid—No.1 potential with respect to cathode. 

Brilliance and definition decrease with decreasing ultor voltage or 
ultor—to—grid—No.1 voltage. In general, the ultor voltage or ultor—to— 
grid—No.1 voltage should not be less than 12,000 volts. 

For JETEC Ion—trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No.1 
and grid No.2 and rotated to give maximum brightness. 

See next page. 
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I 7AV P4-A /17ATP4-A 

PICTURE TUBE 

For specimen PM ion-trap magnet, such as neppner Model No.6637, or 
equivalent, locate0 . n optimum posit ion and rotated to ¡ ive maximum 
or ightness. For a psi,' equipment appl icat ion, the tolerance ran9e for 
the strength of the PM ion-trap magnet should be added ta the minimum 
value. Tie maximum strength of this magnet should not exceed the 
specif ied minimum value by more than 6 gxusses. This procedure will 
insure use of a PM ion-trap magnet alloeing adequate ad ju..tment to 
permit sat sfactory p.rformance without loss of highl ight brightness. 

a Cathode dr ive is the operat ing cond it ion in which the v ideo s i gra 1 var ies 
the cathode potent ial with respect to gr id 10.1 and the other electrodes. 

For X-ray ghielding considerations, see sheet 

X-RAY PREntUTIONS FOR CATIME-RAY TUBES 
at front of this Section 

9-58 
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CE-8341R2A 9-58 

I 7AV P4-A/ I 7AT P4-A 

PICTURE TUBE 
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17AVP4-A/I7ATP4-A 

PICTURE TUBE 
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I 7AVP4—A / I 7AT P4—A 

PICTURE TUBE 

MOLD-MATCH LINE 
V MIN.* 
F- 1 

SEE NOTE 6 4 
*MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL  

SPLICE LINE 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-

NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF 30° . uLTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINEGAUGEJETEC No.G-I16 ( 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: SOCKETFORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 2-3/4". 

NOTE THEDRAWINGSHOWS THE MINIMUM SIZEAND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 

ACTUALAREA OF THISCOATING WILL BE GREATERTHANTHE CONTACT 

AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EXTERNAL 

CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDI-

CATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HE GHT 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. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, MADISON, NEW JERSEY 
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17AVP4 -A/I7ATP4-A 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR-TO-GRID-N21 vOLTS=I6000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID N21 
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 N2 I BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS. 

RASTER SIZE = 14" x 10 1/2" 
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I7BVP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater hautne 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 Conduc-
tive Coating and Ultor  f1500 max. µµf 

11000 min µµf 
Faceplate, Spherical   Filterglass 
Phosphor (For Curves, see front of tills Section). .Fg--Sulfide Type 

Aluminized 
Deflection Angles ( Approx.): 

Diagonal  110° 
Horizontal 
Vertical   

Electron Gun 

Tube Dimensions: 
Overall length  
Greatest width  
Greatest height   
Diagonal  
Neck length   
Radius of curvature of 

faceplate ( External surface) 
Screen Dimensions ( Minimum): 

Greatest width 
Greatest height 
Diagonal  
Projected area  

Operating Position 
Cap   
Base 

105° 
870 

  Ion-Trap Type Requiring 
External Single-Field Magnet 

13-1/4" t 5/16" 
15-5/8" t 1/8" 
12-3/4" t 1/8" 

16-9/16" t 1/8" 
6-1/8" t 3/16" 

20-3/4" 

  14-3/4" 
  11-11/16" 

15-3/4" 
155 sq. in. 
  Any 

Recessed Small Cavity EDEC No.J1-21) 
  Special (JEDEC Na.B6-185) 

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 

Maximum Ratings, Dessgn -Center Values: 

ULTOR VOLTAGE . . . . . .  16000 max. 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value  1000 max. 
Negative value  500 max 

GRID-No.2 VOLTAGE   500 max. 

volts 

volts 
volts 
volts 

8-59 
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17BVP4 

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 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 

Maximue Circuit Values: 

Grio-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 

8-59 ELECTRON TUBE DIVISION 
10010 CORPORA/ION OF AMEINCA, HARRISON, NEW JERSEY 

DATA 
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Picture Tube 

• RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes. . 6 Pf 

f1500 max. Pf External conductive coating to anode . 
11000 min. pf 

Heater Current at 6.3 volts  600 ± 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-Tube Dtmensional-OutlInes and Bulb J133 F/G 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases ( Alternates): 
Small-Sheil Duodecal 6- Pin ( JEDEC Group 4, No.136-63) 
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 

Gp 

H 

02 

Cap - Anoae 
(Grid No.3. 
Grid No.5, 
Screen, 
Collector) 

C-Exterral 
Conductive 
Coating 

Indicates a change. 

RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison. N. J. 4-63 
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--Maximum and Minimum Ratings, Desten-Marimum Values: 

Unless otherwise specified, voltage values 
are Positive with resPect to cathode 

f17500 max. 
111000 min. ANODE VOLTAGE  

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   116 ..9 max. volts 
57 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 

volts 
volts 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

-.Indicates a chanr. 

RADIO CORPORATION OF AMERICA I • 

Electron Tube Division Harrison. N. J. 
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Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Lirect In'erelectrcde Capacitances: 
Cathode to .ill other electrodes   7 pf 

Grid No.I to all other electrodes . . .   . 6 Of 

• { 1500  External conductive coating to anode. . max. Pf 
750 min. pf 

Heater Current at 6.3 volts   600 t 60 ma 
Electron Gun Type Requiring 

No Ion-Trap Magnet 

Optical: 

Phosphor (cor Corv,s, see front of this Section) . P4--Sul f ide Type, 
Aluminized 

Faceplate. Spherical   Filte ,glass 
Light transmission ( Approx  )  74% 

Mechanical: 

Weight ( Aoprox  )  18 lbs 
Overall Langt1  19-3/16" t 3/8" 
Neck Lengtn   7-L/2" t 3/16" 
Projected Area of 5creen  149 sq. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding Near Re7erence Line 

For Addittonal Information on Coatirgs and Dimensions: 
See Picture-Tubehmensional-Outlzpes and Bulb J133BID sheets 
at front of this section 

Cap  Recessed Small Cavity ( JEDEC No. il-21) 
Base • Small-Shell Duodecal 5-Pin ( JEIDEC Group 4, 

N0. 35-57) 
Basing Designation for BOTTOM VIEW  12N 

ANODE 

Pin 1- Heater Cap- Anode 
Pin 2- Grid Na.1 (Grid No.3, 
Pin 10- Grid Na.2 C Screen, 
Pin 11- Cathode Collector) 
Pin 12- Heater o G C -External 

Concuct ive 
Coating 

0(141% RADIO CORPORATION OF AMERICA 
la> Electronic Components and Devices Harrison, N. J. 

DATA 

3-64 
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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 e 
After equipment warm-up period. . 165 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  165 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise 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 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

e 

• 

RADIO CORPORATION OF AMERICA e 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS 'THE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

Witt Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all olher electrodes . . . . 5 Of 
Grid No.1 to all other electrodes . . . 6 pf 

External conduct:ve coating to anode. . 11500 max. Pf 
t 800 m n. pf — 

Heater Current at 8.4 volts   450 t 45 ma 
Heater Warm-lip Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phcsphor !For Corms. see front of this :.ection). P4--Sulfide Type, 

Aluminized 
Faceplate, SPnerical   Filterglass 

Light transilission (Approx  )  78% 

Mechanical: 

Weight ( Approx  )  10 lbs 
Overall Lengtn  12-9/16" + 1/4" - 9/16" 
Neck Length   5-7/16" + 1/8" - 7/16" 
Projected Area of Screen  155 sq. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area fcr grounding  Near Reference Line 

For Addit,onal Information on Coatings and Dimensions: 
See Picture-Tube Dimenstonal-Outlines and Bulb J132 1/2 AIR 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases ( Alternates): 
Small-Button Eightar 7-Pin, Arrangement 2 (JEDEC No.87-183) 
Small-Button Neoeightar 7-Pin, Arrangementl (JEDECNo.B7-208) 
Basing Designation for BOTTOM VIEW   8HR 

ANODE 
Pin 1- Heater G4 C Cap - Anode 
Pin 2 - Grid No.1 (Grid No.3, 
Pin 3 - Grid No.2 Ge GI Grid No.5, 
Pin 4 - Grid No.4 Screen, 
Pin 6 - Grid No.1 Collector) 
Pin 7 - Cathode 7 C - External 
Pin 8- Heater G Conductive 

Coating 

...Indicates a change. 

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

DATA 
4-63 
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-.- Maximum and Minimum Ratings, Design-Maximum Valve,: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

  f17600 max. volts 
111000 min. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.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 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
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  0 to400 volts . 
Grid-No.2 Voltage  400 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster   -36 to -94 volts 

ANODE VOLTAGE 

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 

• 

• 
Indicates a change. 

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

RECTANGULAR GLASS TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

V 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DCJ 
Current 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . .   6 
Cathode to all other electrodes  5 

 11500 
11200 

External conductive coating to ultor . 

Faceplate, Spherical   
Light transmission ( Approx.) 

Phosphor (For Curves, see front of this Section) • P4—Sulfide Type 
Alaminized 

White 

63 volts 
0  6 t 10% amp 

mmf 
ymf 

max. pf 
min. iauf 
Filterglass 

Fluorescence   
Phosphorescence  

Persistence  
Focusing Method 
Deflection Method  
Deflection Angles ( Approx.): 

Diagonal   
Horizontal   
Vertical   

Electron Gun  Type Requiring No 
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 cf 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 Positiol  Any 
Cap Recessed Smafl Cavity (JEDEC No. J1-21) 
Bulb   J132-1/2 Cl/D1 
Base   Short Small—Shell Duodecal 6—Pin 

JEDEC Group 4, NO.86-203) 

Basing Designation for BOTTOM VIEW  12L 

79% 

White 
Medium—Short 
Electrostatic 

Magnetic 

Pin 1— Heater 
Pin 2— Grid Ne.1 
Pin 6— Grid No.4 
Pin 10— Grid No.2 
Pin 11 — Cathode 
Pin 12 — Heater 

900 

85° 
68° 

lon—irap Magnet 

Cap—Ulter 
(Grid No.3, 
Gr;d No.5, 
Collector) 

C — External 
Conductive 
Coating 

10-59 ELECTRON TUBE DIVISION 
10010 CORRORMION OF AME RICA HARRISON, NEW IMO' 

DATA 1 
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PICTURE TUBE 

GRID-DRIVEA SERVICE 

Unless otherwise specified, voltage values 
are Postttve with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  f16000 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-N0.1 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 u/tor voltage (Ec 5k) between ta000. and 1600o volts 
and grid-Ro.a voltage ( Ec2k) 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 Grtd-Ortve Service 
Grid-No.1 Video Drive 

From Raster Cutoff 
(Black level): 
Whi:-level  value 
(Peak positive)   Same value as determined for 

Eck except video drive is a 
positive voltage 

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  

-25 to +25 
-15 to +15 Ma 

Ma 

0 to 8 gausses 

tb000 volts 
300 volts 

-50 to +350 volts 

-28 to -72 volts 

10-59 ELECTRON TUBE DIVISION 
10010 CORPORATION OF AMERICA, MARRISON, NEW ARSE,' 

DATA]. 
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PICTURE TUBE 

volts 

Grid-No.1 V'deo Drive from Raster 
Cutoff ( B'ack level): 
White- level value  28 to 72 

Maximum Circuit Values: 

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

CATHODE-DRIVE. SERVICE 

Untess otherwise specified, voltage values 
are positive with respect to ' rid No.1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  f16000 max. volts 
112000 min. volts 

GRID-No.4-TO-GRID-lio.1 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-Mo.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-No.1 voltage (Ecal ) between 
l2000 4 and ib000 volts and grid-No.a-to-grid-
No.1 voltage ( Ec 2g1) 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) 'or 
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 

9i except video drive is a 
negative voltage 

Grid-No.4 Current  -25 to +25 pa 

10-59 ELECTRON TUBE DnitSION 
11A0.0 CO81.0.010.1 Of »0E11CA. MAYRISOMI, 141W AMY 

DATA 2 
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PICTURE TUBE 

Grid—No.2 Current  —15 to +15 µa 
Field Strength of Adjust— 

able Centering Magnet'   0 to 8 gausses 

Examples of Use of Design Ranges: 
With ultor-to-gricl-

No.i voltage of  to5000 volts 
and gricl-No.2-to-gricl-

N0.1 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—Circuit Resistance 1  5 max. megohms 

• Grid drive is the operating condition in which the video signal varies 
the grid-No.I potential with respect to cathode. 

• This value is a working design-center minimum. Theequivalent absolute 
einieum ultor- or ultor-to-grid-No.1 voltage is 10,000 volts, below 
which the serviceability of the 12CfPit 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.; voltage or grid-No.x-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage ( or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage ( or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/2.. 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 earths magnetic field can cause as much as I/2- inch deflec-
tion of the spot from the center of the tube face. 

Is 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 X-ray shielding consideratIons, see sheet 
1-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

10-59 ELECTRON TUBE DIVISION 
10010 CORPOIATION OF AMERICA. HAIIIISON. 50w IMF, 

DATA 2 



Ef= 6.3 VOLTS 
ULTOR-TO-GRID-N-2 1 VOLTS = 12000 TO 16000 
GRID-N24-TO-GRID-N2 1 VOLTS ADJUSTED   

FOR FOCUS. 

ELECTRON TUBE onnsioN 92C5-10247 
.Dr0 CO.P.”7 I,/ OF AM, 01 (A, MARMON, NEW JERSEY 
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PICTURE TUBE 
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PICTURE TUBE 
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PICTURE TUBE 

mAx. 
23/A," 

(NOTES 6 67) 

1- 
SPLICE LINE 

1- 
/16 7 NOTE 7 

MAX. 16  

7 " 

(NOTE 8 ) MAX. 
(NOTE 8) DETAIL 

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 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 SEATED IN GAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 9: SOCKET FOR THIS BASE SHOULDNOT BE RIGIDLY MOUNT-

ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 

CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 

WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 8: MEASURED 2-9/32" ± / 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 I/8" BE-

YOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR 

DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

ROTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF 

THE BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE 

FOR THE MAXIMUM DIMENSIONS OF THE BULGE. 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMEINCA, HAIIISON, NEW SEISES 

CE -10261C 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE -DRIVE SERVICE 
E/ = 6.3 VOLTS 
ULTOR-TO-GRID-Nol VOLTS =I6000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID Nal TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE . 14"3.101/2 ” 

If 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N41 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVER/GE BRIGHTNESS. 

RASTER SIZE = 14X101/12« 

WWI 1.1_11 UHL 1111111 ilE   
CORDINATES OF SCREEN: X=0.270, r3.300   

• •••• 
---CATHODE DRIVE 

GRID DRIVE 

0 
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••• 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
80 

ELECTRON TUBE DIVISION 92CM-924I 
RADIO CORPORATION OF AMERICA. MARMON. NEW JERSEY 





MAGNETIC 

I 7CP4 

PICTURE TUBE 
RECTAKGULAR METAL—SHELL TYPE 

MAGNETIC DEFLECTION 

DATA 

General: 

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

caceplate, Spherical  Frosted Fiterglass 
%osphor (For Curves, see front of this Section) . P4—Su' fide Type 
Deflection Angles ( Approx.): 

Diagonal   700 
Horizontal   66° 
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  16-13/15" ± 3/16" 
Neck length  7-3/16" t 3/16" 
Radius of curvature of 

faceplate ( Externa surface)   30" 
Screen Dimensions ( Min'mom): 
Greatest width   lz-3/8" 
Greatest height  10-11/16" 
Diagonal   15-1/4" 

Operating Position Wry 
Ultor Terminal  Metal-Shell Lip 

Duodecal 5-Pin (JETEC Group 4, No.B5-57) 
for BOTTOM VIEW  12D 

50° 

Base . . Small-Shell 
Basing Designation 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

Maximum Ratings, Design-Center 

ULTOR VOLTAGE  
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative-bias value  
Positive-bias value  
Positive-peak value  

Values: 

Metal-Shell L'p - 
Ultor 
(Grid No.3, 
Collector) 

16300 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

.—Indicates a hange. 

9-58 ELECTRON TUBE DIVISION 
RACK/ CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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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 X-ray shteldIng considerat;ons. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of tills Sectzon 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OE AMERICA. HARRISON, NEW JERSEY 
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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   
Heater Warm-Up Timm ( Average) 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . 
Cathode to all other electrodes . . . 

External conductive coating to ultor. 

Electron Gun  Type Requini 

Optical: 

Faceplate   
Light transmission ( Approx  )  

Phosphor (for Curves, see front of this section). P4— Sulfide Type, 
Aluminized 

600 ± 5% 
11 

Ma 

seconds 

Mechanical: 

Operating Position  Any 
Weight ( Approx  )  10 lbs 
Overall Length  12-5/16" ± 5/16" 
Neck Length   5-3/16' t 3/16" 
Projected Area of Screen  155 sc. in. 
External Conductive Coating: 
Type  Modified Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Ptmenstonal-Outlttes and Bulb Jz32-1/2 A/6 
sheets at the front of this section 

Cap  Recessed Smal• Cavity (JEDEC No.J1-21) 
Base  Special 6-Pin (JEDEC No.B6-185) 

Basing Designation for BOTTOM VIEW  7FA 

. 6 mmf 

. 5 µµf 
f1400 M3X. mmf 

• t 900 min. Mmf 
nq No Ion-Trap Magnet 

Filterglass 
77% 

H 

Pin 2- Cathode 
Pin 3-Heater 
Pin 4- Heater 
Pin 5-Gr•d No.1 
Pin 6- Grid No.4 
Pin 7- Grid 110.2 

Maximum Ratings, Design-Martmum 

ULTOR VOLTAGE   17600 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

Values: 

Cap- Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C- External 
Corductive 
Coating 

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

DATA 

3-62 
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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: 

Ifith ultor voltage of 24000 volts 
and grzd-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus   -50 to +350 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 
Electron Tube Division Harrison, N. J. 



I 7CY P4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 
Heater, for Unipotential Cathode: 

Voltage ( AC or DC)  
Current   

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 
Cathode to all other electrodes . . . . 

External conductive coating to ulto-. . 

Faceplate, Spherical   
Light transmission ( Approx  ) 

Phosphor (for Curves, see front of this Section). . P4—Sul f ide Type 
Aluminized 

Fluorescence  White 
White Phosphorescence 

Persistence  Medium-Short 
Focusing Method   E-ectrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  900 
Horizontal  85° 
Vertical   68° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  14" t 3/8" 
Greatest width  15-5/8" ± 1/8" 
Greatest height   12-3/4" t 1/8" 
Diagonal  16-9/16' i 1/8" 
Neck length   4-1/2" ± 3/16" 
Radius ofcurvaturEof 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 

6.3 volts 
0.6 amp 

6 ppf 
5 pgf 

51500 MaX. mgf 
11000 min. me 

Filterglass 
77% 

Short Small-Shell Duodecel 6-Pin 
(JEDEC Group 4, No.86-203) 

Basing Designation for BOTTOM VIEW  12L. 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Cap-U'tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION Oi .AERICA. HARRISON. NEW JERSEY 

DATA 1 



I7CYP4 

PICTURE TUBE 

GRID-DRIVEL SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 
ULTOR VOLTAGE {16000 max. volts 

12000e 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 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 pesitivewith respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Ec 5h) between 12000 and tb000 volts 
and grid-No.2 voltage (Ec2 k) between 200 and 5oo volts 

Grid-No.4 Voltage for focus 4 . . . -50 to +350 volts 
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)  Same value as determined for 

Eck except video drive is a 
positive voltage 

Grid-No.4 Current  -25 to +25 µa 

Grid-No.2 Current  -15 to +15 ga 
Field Strength of Adjust-

able Centering Magnet 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No.o voltage of 

Grid-No.4 Voltage for 
focus  -50 to +350 volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster   -28 to -72 volts 

tb000 
300 

volts 
volts 

4-60 ELECTRON RAE DEVERON 
SACIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

DATA]. 
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PICTURE TUBE 

volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  28 to 72 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

CATHODE-DRIVEm 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  f16000 max. volts 
112000. min. volts 

GRID-No.4-101-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value   1000 nax. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value  200 max. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

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

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

After equipment warm-up period . . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Ece il be-
tween 120004 and 16000 volts and grid-Ho.2-to-
grid-No.1 voltage (Ecal ) between2a5and6govolts 

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)  Same value as determined for 

Ekgi except video drive is a 
negative value 

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 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA. eutriao“. NEW 11111.1 

DATA 2 



I7CY P4 

PICTURE TUBE 

Example of Use of Design Ranges: 

With ultor-to-grid-
No.1 voltage of tó000 volts 

and grid-No.2-to-grsd-
No.: voltage of 300 volts 

Srid-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-Circuit Resistance 1  5 max. megohm 

Grid drive egf11«,;',Vilhc:Igà'nte cv=ethe video signal varies 

é This value is a working design minimum. The equivalent absolute ninimult 
ultor ( or ultor-to-grid-No.1) voltage is 11,000 volts, below which the 
serviceability of the 1TCYP4 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 utter-
to-grid-No.1) voltage is never less than 11,000 volts. 

é The grid-No.4 voltage required for optimum focus of any individual tube 
will have a value between - 50 and 4550 volts independent of ultor 
current and will remain essentially constant for values of ultor voltage 
or grid-No.2 voltage within design ranges shown for these items. 

§ The grid-No.4-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-to-grid-No.1 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 2-1/4r. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within e circle having 5/0- 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. 

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 

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 I7CYP4to 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. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OR »AFRICA, NARRISON, him 1FRSRY 
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I7CYP4 

PICTURE TUBE 

LSCREEN WIDTH I4' MIN. 

23/4"R. 
2"t14.1:' 
f 

SHORT SMALL- SHELL DUODECAL 6- PIN BASE JEDEC GROUP 4, NITB6-203 (NOTE 3) 

SCREEN HEIGHT III,j‘ MIN. 

4 3.5eR. -¡-_. REFERENCE LINE (NOTE 2) 

4-60 ELECTRON TUBE DIVISION CE-10383A 
RADIO CORPOtATION Of AfetICA, 11A11.1SC•4. NEW AIM 
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I7CYP4 

PICTURE TUBE 

4-60 CE-10383B 
ELECTRON TM DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 



I 7CY P4 

PICTURE TUBE 

1 „ I 
li MAX. e 23/: 

- (NOTES 6 a 7.) 

4  4 [ SPLICE LINE 

t 
-1/1Ei ' t- 7 . ...1.--------------- SEE NOTE 7 
MAX. /16 

(NOTE 8 ) MAX. 
(NOTE 8 ) DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-

NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF ± 30 0 . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINEGAUGEJEDEC No.G-I16 ( SHOWN AT FRONT OF THIS 

SECTION) AND WITH TUBE SEATED INGAUGE, THE REFERENCE LINE 

IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 

GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR 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 SHOWSTHEMINIMUM 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 3: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

MOTE 6: MEASURED 2-9/32" ± 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 I/4", BUT AT ANY POINT AROUND 

THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN la" BE-

YOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR 

DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

ROTE 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. 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF A/MICA, NARIISCRE, NEW JERSEY 

CE-10383C 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

EP = 6.3 VOLTS 

ULTOR-TO -GRID- WTI VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N21 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x10 1/2 " 

MMMMM 

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 " 

— CATHODE DRIVE 
GRID DRIVE 
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I7DAP4 
PICTURE TUBE 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heaterhautnecontrolled warm-up ttme 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  2.68 t 10% volts 
Current at 2.68 vo'ts   0.45 amp 
Warm-up time ( Average)  11 sec 

Capacitance between External Conductive 
Coating and Ultor  f1400 max. ggf 

1 900 min. mgf 
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  10-11/16" t 3/16" 
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   3-9/16" t 1/16" 
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. 

Operating Position  Any 
Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.67-208) 
Basing Designation for BOTTOM VIEW  BJK 

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-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C-Exte-nal 
Conductive 
Coating 

Maximum Ratings, Des;en-Center Values: 

ULTOR VOLTAGE . . . . .  16000 max. 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value  850 max. 
Negative value  630 max. 

GRID-No.2 VOLTAGE   500 max. 

volts 

vo'ts 
volts 
volts 

4-60 
ELECTRON TUBE DIVISION 

RADIO DOWORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 
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PICTURE TUBE 

GRID-No.1 VOLTAGE: 
Negative-peak value   360 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 X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 ELECTRON TUBE DIVNION 
toe COIFOIIATION OF A/MICA. FORRISCW, POW »MY 

DATA 
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PICTURE TUBE 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater havin# controlled ware-up taw 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6  amp 
Warm-up : ime ( Average) . 11  sec 

For definition of heater saani,up time and method of determining 
st, see sheet NEATER WARN-UP TINE MEASURENENT at _front of 
Receiving Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 6 µµf 
Cathode to all other electrodes  5 µµf 

f1500 max. µµf External conductive coating to ultor . . 
11000 min. µµ f 

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   105° 

. Vertical   87° 
Electron Gun  Type Requiring No ( on-Trap Magnet 
Tube Dimensions: 
Overall length   
Greatest width   
Greatest height  
Diagonal   
Neck length  

Screen Dimensions ( Minimum): 
Greatest width   
Greatest height  
Diagonal 
Projected area   155 sq. in. 

Weight ( Approx.)   10 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.j1-21) 
Bulb   J132-1/2 Al/B1 
Socket  Ucinite Part No.115446, or equivalent 
Base  Small- Button Neoeightar 7- Pin, Arrangement 1, 

(JEDEC No.137-208) 

10-11/16" t 1/4" 
15-5/8" t 1/8" 
12-3/4" t 1/8" 

16-9/16" t 1/8" 
3-9/16" t 1/8" 

14-3/4" 
11-11/16" 

1%-3/4" 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CO”ORATION Or AMERICA. HARRISON. NEW 'testy 
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PICTURE TUBE 

Basing Designation for BOTTOM VIEW  8JR 

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 

GRID—DRIVE* SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design- Center Values: 

ULTOR VOLTAGE   116000 max. volts 
112000. min. volts 

GRID-No.3 VOLTAGE   650 max. volts 

GRID-No.2 VOLTAGE   {550 max. volts 
300 min. volts 

GRID-No.1 VOLTAGE: 
Negative- peak value   
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  410 max. volts 

After equipment warm-up period. . .   180 max. volts 
Heater positivewith respect to cathode   180 max. volts 

Equipment Design Ranges: 

With any id to r voltage (E,,k, between 12000 and ió000 volts 
and grid—%o.2 voltage (E,,k) between goo and 550 volts 

Grid-No.3 Voltage for 
focus §  0 to 400 volts 

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.3 Current   
Grid-No.2 Current   

200 max. volts 
140 max. volts 

0 max. volts 
2 max. volts 

Same value as determined for 
Ecik except video drive is a 

positive voltage 
-25 to +25 Pa 
-15 to + 15 Pa 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Of AMERICA wOMSON. NEW JERSEY 
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PICTURE TUBE 

Field Strength of Adjust-
able Centering Magnet. . . 0 to 12 gausses 

Examples cf Use of Design Ranges: 

With ultor voltage of tócioo 26coo 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): 
White-le/el value   34 tu 63 43 to 78 volts 

Maximum Circuit Values: 

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

CATHODE-DRIVE• SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.: 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  116000 max. volts 
112000 min. volts 

GRID-No.3-TO-GRID-No.1 VOLTAGE  650 max. volts 
GRID-No.2-TO-GPID-No.1 VOLTAGE  690 max. volts 

GRID-No.2-TO-CATHODE VOLTAGE  f550 max. volts 
t300 min. volts 

CATHODE-TO-GRID-No,1 VOLTAGE: 
Positive- peak value   200 max. volts 
Positive- Dias value   140 max. volts 
Negative- Dias 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 poitive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any IA to r-to-gri d-No. i voltage (Ec5g1) between 12000 

and 16000 volts and grid-No. 2- to-grid-No. u voltage (Ec2gil 
between goo and 690 volts 

Grid-No.3-ta-Grid-No.1 
Voltage far focus §  0 to 400 volts 

6-59 ELECTRON TUBE DIVISION TENTATLVE DATA 2 
IIA010 CORPOMION OF EMEEICA. MAEEISON, NEW AMY 
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PICTURE TUBE 

Cathode-to-Grid-No.1 
Voltage ( Ekgi) for 
visual extinction 
of focused raster  

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black level): 
White- level value 
(Peak negative)   

See Raster-Cutoff-Range Chart 
for Cathode- Drive Service 

Same value as determined for 
Ekgi except video drive is a 

negative voltage 
Grid-No.3 Current  -25 to +25 ga 
Grid-No.2 Current  -15 to +15 ga 
Field Strength of Adjust-
able Centering Magnet é . . 0 to 12 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grsd-
No.1 voltage of 16000 16000 volts 

and grid-No.2-to-grid-
No.1 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 

a Grid drive Is the operating condition In which the video signal varies 
the grid—Not potential with respect to cathode. 

This value is a working design—center minimum. The equivalent absolute 
minimum ultor— or ultor—to—grld—No.1 voltage Is 11,000 volts, below 
which the serviceability of the 17041,4 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. 

W The grid—No.3 voltage required for optimum focusof any Individual tube 
may have a value anywhere between 0 end 400 volts and Is a function of 
the value of the ultor voltage, ultor current, and grld—No.2 voltage. 
It changes directly with the ultor voltage at the rateofaPPrO.ImatalY 
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 the 1704P4 has a narrow depth of focus, it is necessary to 

6-59 ELEC1RON TUBE DIVISION TENTATIVE DATA 2 
UDIO COME/MOW Of »MICA. MAIIIISON. NEW JERSEY 
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PICTURE TUBE 

4 Distance Crow Reference Line for suitable Pk centering magnet should 
not exceed 2-1/4 . . Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having e5/14- Inch 
radius concentric with the center of the : utie face. It i, 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. 

provide means such as a potentiometer or a 4- tap switch ' or adjusting 
the focusing voltage. In general, commercially acceptable focus is 
obtained if the focusing voltage Is w.thIn 75 volts of the value 
required for optimum focus and If the focusing voltage is maintained 
to within 75voltsof the optimumvalueduring line-voltage fluctuations. 

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, Vass cover 

over the face of the I7DKP4 to protect it from being struck 

accidentally and to protect against possible damage resulting 

from tube implosion under some abnormal condition. This 

sa.ety cover can also provide X-ray protection wher required. 

For X-ray shielding considerations. see sheet 

I-RAY PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

6-59 ELECTRON TUBE DIVISION TENTATriE DATA 3 
RADIO CORPORATION Of AMERICA, HARRISON NEW JERSEY 
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PICTURE TUBE 
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PICTURE TUBE 

6-59 E-9929R1R 
ELECTRON TUBE DIVISION 
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PICTURE TUBE 

SPLICE LINE 

SEE NOTE 7 

MAX. t- 716 
(NOTE 8 ) MAX. 

(NOTEN) DETAIL 

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 j 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINEGAUGEJEDEC 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 3: SOCKETFORTHISBASESHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE 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 eue ems 
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. 

NOTE 6: MEASURED 2-9/32" ± / 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 I/8" BEYOND 

THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON 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,OREQUIVALENT. 

NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 

FROM REFERENCE LINE. 

6-59 ELECTRON TUNE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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4=6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS.12000 TO 16000 
GRID-N13-TO-GRID-N21 VOLTS ADJUSTED 

FOR FOCUS. 



I7DKP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ep= 6.3 %/13LTS 

ULTOR-TO-GRID-N21 YULTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2 1 TO GIVE 
FOCUSED RASTER CUTOFF. 

'ASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

- ASTER SIZE = 14»x 10 I/2" 

GRID-DRIVE SERVICE 

Ep = 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 = lex 10 1/2 " 
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CATHODE- DRIVE SERVICE 

Er= 6.3 VOLTS 

ULTOR-TO-GRID-N2 I 
VOLTS=I2000 TO 16000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N.21 TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID- DRIVE SERVICE 

Er = 6.3 VOLTS 
ULTOR VOLTS= 12000 TO 16000 
GRID N21 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

- num::  ...... ••••••••••••••••••:........ 

--CATHODE DRIVE   
GRID DRIVE 

•Inn:111:••• .......  
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1100 MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 5.3 volts  450 t 5% ma 
Heater Warm-Up Time ( Average)  11 seconds 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. . . 6 meif 
Cathode to all other electrodes. . . . 5 mgf 

External conductive coating to ultor . f 172ÓÓ r 'n': mgf 
mmf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission ( Approx.)   77% 

Phosphor (ror Curves, see front of this Section) , RI—SO f cle Type. 
Aluminized 

Mechanical: 

Operating Position  Any 
*eight ( Approx.)   10 lbs 
Overall Length   12-1/8" t 1/4" 
Neck Length  5" t 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 Dimens:cns: 
See Picture-Tube Dtmensional-Outlines and Bulb J132-212 A/8 
sheets at the front of this section 

Cap  Recessed Small Cavity (JEDEC Nc.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- UT tor 
(Grid No.3, 
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-Maximum Valves: 

ULTOR-TO-GRID-No.1 VOLTAGE  17600 max. volts 
GRID-No.4-TO-GRID-No.1 ( FOCUSING) 

VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE  70 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

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

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.i voltage of 14500 volts 
and grid-No.2-to-grid-No.i 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. 1 
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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 tc all other electrodes. . . 4.15 Pf 

External conductive coating to anode . f1400 max. pf 
1 900 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 Ccrves. see front of this Section). . P4--Sulfide Type, 

Aluminized 
Faceplate, Spherical Fil -erglass 

Light transmission ( Approx.)   77% 

Mechanical: 

Weight ( Approx.)   10 lbs 
Overall Length   10-13/16" t 3/16" 
Neck Length  3-11/16" ± 1/16" 
Projected Area of Screen 155 sq. in. 
External Conductive Coating 
Type   

Contact area for grounding  Near Reference Line 
For Additioral Information on Coatings and Dimensions: 
See Picture- Tube D:menslonal-OutItnes and Bulb J132-z/d AIB 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7- Pin, Arrangement 1, 

(JEDEC bio.B7-208) 
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 

G 

62 

64 

Modified-Band 

Cap- Anode 
(Grid No.3, 

6 2 Grid No.5. 
Screen, 

ANODE Collector) 
C - External 

Conductive 
Coating 

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

DATA 
4-63 
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Maximum and Minimum Ratings, Desten-Naxtmum Vaiues: 

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  {2.9 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 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 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

• 

• 
RADIO CORPORATION OF AMERICA e.‘ 
Electron Tube Division Harrison, N. J. Ntan 
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PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater havin¡ controlled warm-up time 

djà 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 volts 
Current   0.6 amp 
Warm-up time ( Average)  11 sec 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . 6 mea 
Cathode to all other electrodes   5 µµf 

External conductive coating to ultor. .   f1500 max. jAgf 
11000 min. uuf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  78% 

Phosphor (For Curves, see front of this section) . P4—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence  Medium-Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  110° 
Horizontal  105° 
Vertical  87o 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  11-1/4" t 3/16" 
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   4-1/8" t 1/8" 
Radius of curvature of 

faceplate ( External surface)  20-3/4" 
Screen Dimensions ( Minimum): 

Greatest width  14-3/4" 
Greatest height   11-11/16" 
Diagona'  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 Al/B1 
Socket  Ucinite Part No.115446, or equivalent 

4-60 ELECTRON TUBE DIVISION DATA 1 
RADIO COIIPORATION Of AWEICA. DARRISOW NEW JERSEY 



Base 

I7DSP4 

PICTURE TUBE 

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 val-
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE   118000 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 voltage (Sc 5h) between 12oode and 28000 volts 
and grid-No.2 voltage (E0 ) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus*  0 to 400 volts 

Grid-No.1 Voltage ( Ecik) 
fdr 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 

Eq. ', except video drive is a 
positive voltage 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF ANERICA, MARRISON. NEW JERSEY 
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I7DSP4 

PICTURE TUBE 

Grid-No.4 Currert  -25 to +25 Pa 
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 160oo 16000 volts 
and grid-No.2 voltage of 300 goo volts 

Grid-No.4 Voltage for 
focus  0 to 400 0 to 400 volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster   -38 to -72 -45 to -90 volts 

Grid-No.1 Video Drive 
from Raster Litoff 
(Black level): 
White-level value  38 to 72 45 to 90 volts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 1  5 max. megohms 

CATHODE- DRIVE. SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Center Values: 

  f18000 max. volts 
112000, min. volts 

GRID-No.4-70-GRID-No.1 ( FOCUSING) 
VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-70-GRID-N0.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRD-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 

ULTOR-TO-GRID-No.1 VOLTAGE 

4-60 ELUTION TUBE DIVISION 
RADIO CO*FORATION OF NIttICA. NAIMION, 1•11W WISPY 

DATA 2 



I7DSP4 

PICTURE TUBE 

Equipment Design Ranges: 

With any ultor-to-grid-No.i voltage (Soo,» between 12000. 
and 18000 volts and grid-No.o-to-gricl-No.1 voltage (E 21 ) 

between oo5and6go volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus§  

Cathode-to-Grid-No.1 Voltage 
(Ekgi ) for visual extinction 
of focused raster   

0 to 400 volts 

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 

Ek gi except video drive is a 
negative value 

Grid-No.4 Current   -25 to +25 ma 
Grid-No.2 Current   -15 to +15 ma 
Field Strength of Adjust-
able Centering Magnet*. . . . gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
No.1 voltage of 16000 16000 volts 

and gricl-No.2-to-grid-
No.i voltage of 300 goo volts 

Grid -No.4 -to -Grid -No.1 
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 

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 17DSP4 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. 

W The grid-Ho.4 ( or grid-No.4-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 ELECTRON TUSE Dnimacm 
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I7DSP4 

PICTURE TUBE 

Distance from Reference Line for suitable PM centering maxnet should 
not exceed 2-1/8.. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within x 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. 

Cathode drive is the operating condition in which the video signal 
varies the zathode potential with respect to grid mo.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 resu.ting 

from tube implosion under some abnormal condition. This 

safety cover can also provide X—ray protection when required. 

For I— ray shielding considerations, see sheet 

I—RAY PRECAUTIONS FOR CATHODE—RAY TURES 
at front of this Section 

4-60 ELEC1RON TUBE DIVISION 
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PICTURE TUBE 
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I7DSP4 

PICTURE TUBE 

1/ MAX. 
234," - 

- (NOTES 6 87) 

SPLICE LINE 

/I6 NOTE 7 
7 7, • 
MAX. '16 

(NOTE ) MAX. 
(NOTE 8) 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 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. 

NOTE 3: SOCKET FOR THIS 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" t I/32" FROM THE PLANE TANGENT 

TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/8" BEYOND 

THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-

SIONING THE ENVELOPE WIDTH, DIAGONAL. AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON 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. 

4-60 ELECTRON TUBE DM9ON 
RADIO CORPOWION 01 NUM., HARRISON, MEW /EMT 
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E f = 6.3 VOLTS 
ULTOR-TO-GRID-N!l VOLTS = 12ceo TO 18000   
GRID-N8 4- TO-GRID- N21 VOLTS ADJUSTED 

FOR FOCUS. 



I7DSP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR-TO-GRID-N2 1 VOLTS=I6000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2 I TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x10 1/2 " 

GRID-DRIVE SERVICE 

Eç = 6.3 VOLTS 

ULTOR VOLTS = 16000 
GRND N21 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x 10 1/2 " 
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17DXP4 

Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

DATA 

General: 

Heater, for Llnipotential 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 µµf 
Cathode to all other electrodes . . . 5 mgf 

External conductive coating to ultor. . 11500 max. µgf 
11000 rhirl. ggf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  77% 

Oh()SphOr ( For croes. see front of this section(. . P4—Sl.if ide Type 
Almminized 

Fluorescence  White 
Phosphorescence   White 

Persistence  Medium Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  110° 
Horizontal  105° 
Vertical  87° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall lencth  10-11/16" t 1/4" 
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   3-9/16" t 1/8" 
Radius of curvature of faceplate 

(External surface)  20-3/4" 
Screen Dinensions (tlinimum): 
Greatest width  14-3/4" 
Greatest height   11-11/16" 
Diagonal  15-3/4" 
Projected area  155 so. in. 

10 lbs 

Operating Position  Any 
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.87-208) 

Weight ( Approx  ) 

6.3 volts 
0.45 amp 

11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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17DXP4 

Basing Designation for BOTTOM VIEW  8JR 

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 

GR ID- DR I VE SERV ICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  f16000 max. volts 
120004 min. volts 

GRID-N0.3 ( FOCUSING) VOLTAGE   650 max. volts 

GRID-No.2 VOLTAGE  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 val ue  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. vol ts 

After equipment warm-up period . .   180 max. volts 
Heater posit ive with respect to cathode  180 max. vol ts 

Equipment Design Ranges: 

With any ultor voltage (Ecoi) between 12000 and i6000 volts 
and grid-No.2 voltage (Ee 2h) between goo and 55o volts 
Grid-No.3 Vol tage for 

focus §   0 to 400 volts 
Grid-No.1 Voltage ( Ec ik) 

for visual extinction 
of focused raster See Roster- Cutoff- Range Chart 

for Grid-Drive Service 
Grid-No.1 Video Drive from 

Raster Cutoff 
(B1 ack level ): 
White- level val ue 
(Peak posit ive)  Same value as determined for 

Ecik except video drive is a 
positive vol tage 

Grid-No.3 Current  -25 to +25 ia 
Grid-No.2 Current  -15 to + 15 bta 

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



17DXP4 

7ield Strength of Adjust-
able Centering Magnets . . 0 to 12 gausses 

Examples of Use of Design Ranges: 

With u/tor voltage of 16000 16000 volts 
and grtd-No.a voltage of poo 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): 
White- level value  34 to 63 43 to 78 volts 

Maximum Circuit Values: 

Grid-No. 1- Circuit Resistance 1  5 max. megohms 

CATHODE- DRIVE. SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid 110.1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   116000 max. volts 
112000e mir. volts 

GRID-No.3-1-0-GRID-No.1 ( FOCUSING) 
VOLTAGE   650 max. volts 

GRID-No.2-TO-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 to cathode: 

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

After equipment warm-up period. . .   180 max. volts 
Heater cositive with respect to catIode  180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.i voltage (E0011 ) between 
12000 and 16000 volts and grid-No.2-to-grid-
No.1 voltage (Ec211 ) between goo and 690 volts 

Grid-No.3-to-Grid-Mo.1 
Voltage for focus §  0 to 400 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Cathode-to-Grid-No.1 
Voltage ( Ekg ,) for 
visual extinction 
of focused raster  See Raster-Cutoff-Range Chart e 

for Cathode-Dr:ve Serv:ce 
Cathode-to-Grid-No.1 

Video Drive from 
Raster Cutoff 
(Black level): 
White- level value 
(Peak negative)   Same value as determined for 

Ekg , except video drive is a 
negative voltage 

Grid-No.3 Current   -25 to +25 µa 
Grid-No.2 Current   -15 to + 15 Ya 
Field Strength of Adjust-

able Centering Magneté. 0 to 12 gausses 

Examples of Use of Design Ranges: 

ellth ultor-to-gr:d-
No.: voltage of 16000 16000 volts 

and grld-No.2 to-grid-
No.t voltage of goo 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 tplglratlit hcc,!=in t,i,ncy=et.he video signal varies 

the grid—Mo.1 0 This value is a working design—center minimum. The equivalent absolute 
einivtue ultor— or ultor—to—grid—No.1 voltage is 11.000 volts, below 
which the serviceability of the 1700PN 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. 

'5 The grid—No.3 voltage required foroptimum focus of any individual tube 
may have a value anywhere between 0 and 000 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 
06 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 foreach 100—microampere change in ultor current. 
Because the 170XPN has a narrow depth of focus, it is necessary to 
provide means such as a potentiometer or a N— 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 fl) 
required for optimum focus and if the focusing voltage is maintained 
to within 75 voltsoftheoptimumvalueduringline—voltage fluctuations. 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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à Cistance from Reference Line for suitable PM centering magnet should 
not exceed 2-I/10. Excluding extraneous fields, the center of the 
undeflected fozused spot will fall within a circle having a 5/16- inch 

Ill, radius concentric wit -, the center of the tube face. It is to be noted 
that the eartros magnetic field can cause as each as 1/2- inch de-
flection of th., spot from the center of the tube face. 

II Cathode drive is the operating conditicn in which the video signal 
varies the cathode potential with respect to grid M0.1 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 sha:ter-proof, g!ass cover 

over the face of the I7DXP4 to protect it from being struck 

accidentally and to protect againstpossibledamage resulting 
from tube implosion under some abnormal condition. This 

safety covercan also provide X-ray protection wher required. 

For X-ray shielding' considerations. see sheet 
X-RAY PRECAUTIONS FOR CATFODE-RAY TUBES 

at front of this Sectson 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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SCREEN WIDTH 
14 3/4" MIN. 

16 5/¡," ± Va" 
(NOTE 6) 

21/27R 

12"R. 

y AXIS-" ' f 
I I/8" t %a" 

X AXIS 

REFERENCE 
LINE 

(NOTE 2) 

SCREEN 
HEIGHT 

III/1t:' 

MIN. 

,13,;=1/8" 
t 

SMALL-BUTTON NEOEIGHTAR 
7- PIN BASE, 

ARRANGEMENT I. 
JEDEC N2B7-208 

(NOTE 3) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7 

12 3/4 " 

21/8" 

(NOTE 6) 

SPLICE LINE 
(SEE DETAIL) 

6" R. 

3k2 R. 

L114 

 evig 

N ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC NO JI-21 

(NOTE I) 

. RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 
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23 i/8 bAAX-

- (4 (NOTES 6 & 

MAX. 7 . /16 
(NOTE 8) MAX. 

(NOTE 8) 

SPLICE LINE 

SEE NOTE 7 

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 ISHOWN AT FRONT OF THIS 

SECTION( AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 

IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ( OF THE 

GAUGE WITH THE GLASS FUNNEL. 

MOTE 8: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TOMOVE 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 8: MEASURED 2-9/32. ± 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 1/8. 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. 

NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 

FROM REFERENCE LINE. 

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



17DXP4  
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
4=6.3 VOLTS 
ULTOR VOLTS.12000 TO 6000 
GRID-N23 VOLTS ADJUSTED FOR FOCUS 

300 400 
GRID-N22 VOLTS 

500 

u ............. 
........ NO ..... 

........ 111111••••• 

...... ••••••••• 

..... ••••1••••• 

..... •••••••••• 

..... ••••••• 

• ........ ••••••• 

IMO ..... ......... 
1111 ..... «1•111{. ..... 

92CS-9930 

Cathode-Drive Service 

Ee 6 6.3 VOLTS 
ULTOR-TO-GRID-NRI VOLTS=I2000 TO 16000 
GRID-N23-TO-GRID- N21 VOLTS ADJUSTED 

FOR FOCUS. 

a  110  
• ..11111111111111111UMINIIII  

numumm llmil  
s•En acurz. 

•••••••••• •••••••• 
••••••••• 

kiln um —um re 

...  ,•—•  
pi !Lae 

I 111111111111111 
• 11111111111111111110.1 

60 

40 

2 
Imnuuumnii 1111111 11181111111 
111911111111111.1111111n 

IP I II Eishu 
!PO% q  •ha 

300 400 500 
GRID-N25-TO-GRID- N21 VOLTS 

92G5-9931 

r . RADIO CORPORATION OF AMERICA 
Ile Electron Tube Division •larrisan, N. J. 

DATA 5 

8-60 





<.> 

I 7GP4 
PICTURE TUBE 

RECTANGULAR METAL—SHELL TYPE 

ELECTROSTATIC FUCUS MAGNETIC DEFLECTION 

DATA 

General: 

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

Faceplate, Spherical  Frosted F:lterglass 
Phosphor (For Curves, see front of this section) . P4—Su'f ide 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   19-5/16" 
Greatest width at lip  15-15/16" t 1/8" 
Greatest height at lip   12-1/4" t 1/8" 
Diagonal at lip  16-13/16" ± 3/16" 
Neck length  7-1;2" ± 3/16" 
Radius of curvature of faceplate ( External surfar:e). . 30" 

Screen Dimensions 1Minimum): 
Greatest width   14-3/8" 
Greatest height  10-11/16" 
Diagonal   15-1/4" 

Operating Position  An 
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 Values: 

ULTOR VOLTAGE  16000 max. volts 
GRID-N0.4 ( 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 

.-Indicates a change. 

9-58 ELECTRON TUBE DIVISION 
ItACTIO CORPORATION OF AMERICA. NARRISON. NEW /EMT 

DATA 



I7GP4 

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 X—ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



17HP4C 

Picture Tube 

• RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: e Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes. . .   6 Pf 

External conductive coating to anode .   1 f1500 max. Pf 
750 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Electron Gun   Type Requiring 

No lon-Trap Magnet 

• Optical: Phosphor (For Curves, see front of this Section). .P4--Sul fide Type. 
ATuminized 

Faceplate, Spherical   FiTterglass 
Light transmission ( Approx.)   74% 

Mechanical: 

Weight ( Approx.)   18 lbs 
Overall Length   19-3/16" ± 3/8" 
Neck Length  7-1/2" ± 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J133 3/0sheets 
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 

04 

Pin 1- Heater ANODE b Cap- Anode 
Pin 2- Grid No.1 • (Grid No.3. 
Pin 6- Grid Nc.4 Grid No.5, 
Pin 10- Grid No.2 Screen, 
Pin 11- Cathode lector) 
Pin 12- Heater 2 C — External 

Conductive 
GI K Coating 

H H 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE  17500 max. volts 
GRID-No.4 ( FOCUS,NG) VOLTAGE: 

Positive value   ... . 1100 max. volts 
Negative value   550 max. volts 

RADIO CORPORATION OF AMERICA DATA 

Electronic Components and Devices Harrison. N. j. I-64 



17HP4C 

GRID-No.2 VOLTAGE  nO 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 otherwtse sPectfled. 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 
X-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 ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Direct Irterelec -rode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to a'l other electrodes- . .   6 Pf 

External conductive coating to anode 5150C max. pf 
1 750 min. pf 

Heater Current at 5.3 volts  600 t 30 ma 
Electron Gun   Type Requiring 

No lor-Trap Magnet 
Optical: 

Phosphor (For Curves, see front of this Section). P4--Sulfide Type, 
Aluminized 

Faceplate, Cylindrical   Filterglass 
Light transmistion ( Approx.)   66% 

Mechanical: 

Weight ( Approx.)   19 lbs 
Overall Length   19-3/16" t 3/8" 
Neck Length  7-1/2" t 3/16" 
Projectec 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-TubeDimensional-Outlines and Bulb ji,' Ci  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   12L 

04 

Pin 1 — Heater ANODE 

Pin 2- Grid No.1 
Pin 6 - Grid No.4 
Pin 10- Grid No.? 
Pin 11- Cathode 
Pin 12- Heater 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Co!lector) 

G2 C - External 
Conductive 

01 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 mix. volts 
Negative value  550 mix. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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17LP4B 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

F.EATER 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 otherun se specified, voltage values 
are Posstive 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 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



I7HP4/17RP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNET IC DEFLECTION 

The 17884/271,64 is the saneas the 17HP4-8/17R84-C except th--]at 
it util izes a non-aluminized phosphor. 

9-58 DATA ELECTRON TUBE DIVISION 
RAMO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 





17HP4-B/17RP4-C 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 

LOW—VOLTAGE ELECTWCSTATIC FOCUS 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Uniaotential Cathode: 
Voltage  6.3 
Current  0.6 t 107..  amp 

Capacitance between External Conduc-
tive Coat;ng and Jltor   f1500 max. µµf 

I. 750 min. µµf 
Faceplate, Spherical  Filterglass 
Phosphor (Far Curves, see front of this Sect ion). . P4—Sulfide Type 

Aluminized 
Deflection Angles (Approx.): 

Diagonal   70° 
Horizontal   65° 
Vertical   50° 

Electron Gur   Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Overall length   19-3/16" t 3/8" 
Greatest width   15-25/,64" t 1/8" 
Greatest height  12-9/32" t 1/8" 
Diagonal   16-5/8' t 1/8" 
Neck length  7-1/2" t 3/16" 
Radius o7' curvatire of faceplate ( External surface). . 27" 

Screen Dimensions (Minimum): 
Greatest width   14-5/16" 
Greatest height  11-1/8" 
Diagonal   15-9/16" 
Projected area   49 sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Rase . . Small-Shel' Duodecal 6-Pin ,JETEC Group 4, No.86-63) .... 
Basing Designation for BOTTOM VIEW  12L 

ac or dc volts 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6 - Gric No.4 
Pin 10-Gric No.2 
Pin 11- Cathode 
Pin 12- Heater 

Cap- Ultor 
(Grio No.3. 
Gria No.5, 
Collector) 

C - External 
Conductive 
Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  16000 max. volts 
GRID-elo.4 ( FOCUSING) VOLTAGE: 

Positive va'ue   1000 max. volts 
Negative value   500 max. volts 

GRID,No.2 VOLTAGE  500 max. volts 

..Indicstes a change. 

9-58 DATA 
ELECTRON TUBE DIVISION 

RAOTO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



17HP4-B/I7RP4-C 

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 X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
15010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 



17LP4/17VP4 
PICTURE TUBE 
PECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELEC7POSTATIC FOCUS MAGNETIC DEFLECTION 

The 17LP4/17VP4 is tne sameasthe 17LP4—A/17VP4-13 except that 
it utilizes a non-aluminized phosphor. 

9-58 DATA 
ELECTRON TUBE DIVISION 

RAMC CO”ORATION OF AWRICA. HARRISON. NEW SEISES 
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17QP4B  

Picture Tube 
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . . 5 Pf 
Grid No.1 to all other electrodes. . . 6 Pf 
External conductive coating to anale . { 1500 mas. Pt 

Heater Current at 6.3 volts  750 min. 600 t 60 pf ma 
Heater Warm-Up Time ( Average)  11 seconds 
Electron Gun  Type Reouiring No Ion-Trap Magnet 

Optical: 

Phosphor [For curses, see front of this ct ion). P4--Sulfide Type, 
Aluminized 

Faceplate  Filterglass 
Light transmiss'on ( Approx.)   74% 

Mechanical: 

Weight ( Approx.)   19 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 Pegular-Band 
Contact area for grounding   Near Reference Line 

For Addit anal Information on Coatings, Dimensions. and De-
flectior Angles: 
SeePicture-Tube Dimensional-Outlines and Bulb Ju.3 C/E sheets 
at from of this section 

Cap  Recessed Small Cavity ( JEU:1 No.J1-21) 
Bare   Small-Shell Duodecal 5- Pin (JEDEC Group 4, 

No. B5-57) 
Basing Designation for BOTTOM VIFV-   12N 

ANODE 

Pin 1- Heater 
Pin 2- Grid Nc.1 
Pin 10- Grid Na..2 
Pin 11- Cathode 
Pin 12- Heater 

H H 

Cap- Anode 
1.7.,rid No.3, 
Screen, 
Col I ector) 

C - External 
Conduct ive 
Coating 

Maximum and Minimum Ratings, oesign-Maximum Values: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Anode Voltage  20000 max. 
Grid-No.2 Vol tate   550 max. 

volts 
volts 

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

DATA 
to-63 



170P4B 

(rid-No.1 Voltage: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive pèak 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 otherulse sPecif;ed, voltage val-
ues are positIve wtth 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 

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. 



MAGNET 12 FCCUS 

I7QP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

MAGNETIC DEFLECTION 

960 
V 

The 17QP4 is the same as the 17QP4—A except that it utilizes 
a non-a/umintzed thoskhor and has a maximum ultor-voltage 
rating of : 6,000 volts together with a maximum gr2d-No.2-
voltage rating of 41 0 volts. 

9-58 DATA 
ELECTRON TUBE DIVISION 

114,10 CORPOIATION OF AMERICA. .1111110.4. NEW /EWE 





I7QP4 -A 

PICTURE TUBE 
RECTANGJLAR GLASS TYPE 

MAGNETIC FOCUS 
ALUMINIZED SCFEEN 

MAGNETIC DEFLECTION 

DATA 

General: 

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

Capacitance betweer External Conduc-
tive Coating and Ultor   {1500 max. µµf 

750 min. µµf 
Faceplate, Cylindr:cal  Filterglass 
Phosphor (For Curses, see front of this Section). . P4--Sulfide Type 

Alminized 
Deflection Angles ¡ Approx.): 

Diagonal   
Horizontal   65° 
Vertical   50° 

Electron Gun   Ion-Trap Type Requiring 
External Single-Feld Magnet 

Tube Dimensions: 
Overall length   19-3/16" t 3/8" 
Greatest width   15-25164" t 1/8" 
Greatest height  12-9/37 t 1/8" 
Diagonal   16-5/8" t 1/8" 
Neck length  7-1/2" t 3/16" 
Radius or curvature of faceplate 

(External horizontal surface)  27" 
Screen Dimensions (Minimum): 
Greatest wicth   14-1/4" 
Greatest height  10-3/4" 
Diagonal   15-5/16" 
Projected area   140 sq. in. 

Operating Postior  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 

70° 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

MetiMUM Ratings, Design-Center Values: 

ULTOR VOLTAGE  
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative-bias value 
Positive-bias value 
Positive-peak value 

Cap-Ultor 
(Grid No.3, 
Collector) 

C - External 
Conduct ive 
Coating 

18000 max. volts 
500 max. volts 

125 max. volts 
C max. volts 
2 max. volts 

...Indicates a change. 

9-58 
ELECTRON TUBE DIVISION 

PACIO CORPORATION OF .ERICA, HAPRISON, NEW JERSEY 

DATA 



I7QP4-A 

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 . . .   150 max. 
Heater positive with respect to cathode  150 max, 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

volts 
volts 
volts 

1  5 max. megohms 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TURES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION OF AMERICA HARRISON. NEW JERSEY 



I7TP4 

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 (Fcr Curves, see front of this Section) . P4—Sul f ide Type 
Deflection Angles (Approx.): 

Diagonal   70° 
Horizontal   66o 
Vertical   60 

Electron Gun   Ion-Trap Type Requiring 
Exte-nal Single-Field Magnet 

Tube Dimensions: 
Maximum overall ' ength   19-5/16' 
Greatest width at lip  15-15i16" t 1/8" 
Greatest height at lip   12-1/4" ± 1/8" 
Diagonal at lip  16-13/16" ± 3/16" 
Neck length  7-172' ± 3/16" 
Radius o 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 6-Pin ( JETEC Group 4, No.66-63) 

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 

12 

Metal-Shell Lip - 
Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

Maximum Ratings, Desten-Center Valu,s: 

ULTOR VOLTAGE  16000 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value   100C max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No./ VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

a change. 

9-58 
ELECTRON TUBE DIVISION 

10010 CORPORATION OF »AFRICA. HARRISON. NEW JERSEY 

DATA 
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I7TP4 

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 X—ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA HARRISON. NEW MOSES 

DATA 



19ABP4 

Picture Tube 

• 

• 

• 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 

With Heater  Flaying Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 

Direct Interelectrode Capacitances: 
Cathode tc al' other electrodes . . . . 3.4 Pf 
Grid No.1 to all other electrodes . . . 3.4 Pf 

External conductive coating to anode. . 11400 max. Pf 

Heater Current at 2.68 volts  1 850 min. Pf 450 t 45 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor ( For Cu -ves, see front of this section). P4—Sul fide Type, 
Alum:nized 

Faceplate   Filterglass 
Light transmission ( Approx  )  77% 

Mechanical: 

Weight (Approx  )  14 lbs 
Overall Length  10-15/16" t 3/16" 
Neck Length   3-11/16" ± 1/16" 
Projected A-ea of Screen  172 sq.in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coating:; 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) 
geese  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 

02 

04 

Cap- Anode 
(Grid No.3, 02 
Grid No.5, 

ANODE Screen, 
Collector) 

C - External 
Conductive 
Coating 

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

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   20000 max. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  950 max. volts 
Negative value  700 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   400 max. volts te 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  12.9 max. volts 
12.4 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: • 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Vol tage   16000 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. megohmse 

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 114° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Curent at 3.3 volts  600 i 5% ma 
Heater Warm-Up Time ( Average)  11 seconds 
Direct Interelectrade Capacitances: 
Grid No.1 to all other electrodes. . . 6 mgf 
Cathode to all ether electrodes. . . . 5 gmf 

External conductive coating to ultor . f1500 max. ¿ uf 
11000 nin. muf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel  Fftterglass 
Light transmisson ( Approx.)   44% 

Phosphor (For Curves, see front of this Section) .P4--SLIfice Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx.)   18-112 lbs 
Overall Length   11-5/8" ± 5/16" 
Neck Lengih  4-1/B" m 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 P:cture-Tube D:menszonal-OutliAlesandBulb ,isgo C sheets 
at the front of this section 

Cap  Recessed Smail Cavity ( JEDEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1 ( JEDEC No.67-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 3- Grid No.2 
Pin 4 -Grid No.4 
Pin 6- Grid No.1 
Pin 7- Cathode 
Pin 8- Heater 

02 

G 

04 

03 
G5 
CL 

UL'OR 

Cap-Ultor 
hGrid 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, 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  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 sitar voltage of 16000 volts 
and grid-No.d 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 
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 114° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

• 

• 

Electrical: 

Direct Inter- electrode 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 Requini 

Optical: 

Phosphor (for 

• 
• 

• 

ng 

5 Pf 
6 Pf 

J1500 max. pf 
L1000 min. pf 
450 t 25 ma 
11 seconds 

No Ion-T'ap Magnet 

Curves, see front of thls Se,tion). P4--Sulfide Type, 
Aluminized 

Faceplate   Filterglass 
Light transmission ( Approx  )  78% 

Mechanical: 

Weight ( Approx  )   13-1/2 lbs 
Overall Length  11-5/8" t 1/4" 
Neck Length   4-1/8' t 1/8" 
Projected Area of Screen  172 sq.in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Dtmenstonal-Outlines and Bulb J14gAsheets 
at front of this section 

Cap  Recessed Small Cavity (JEDE,2 4o.J1-21) e Base 

• 

• 

Sme ll-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No.87-208) 

Basing Designatiom for BOTTOM VIEW  8HR 

Pin 1- Heater 
Pin 2- Grid No. 
Pin 3- Grid No.2 
Pin 4- Grid No.4 
Pin 6- Grid No.1 
Pin 7- Cathode 
Pin 8- heater 

Ga 

G 

G4 
ANODE 

Cap - Arode 
GI (Grid No.3, 

Grid No.5, 
Screen, 
Collector) 

C-Esternal 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

11711eSS Otherwise specified, voltage values 
are positive with respect to grid No.1 

  117600 max. volts 
112000 min. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   650 max. volts 
CATHODE VOLTAGE: 

Negative peak value   2 max. volts 
Negative bias value   0 max. volts 
Positive bias value   154 max. volts 
Positive peak value   220 max. volts 

HEATER VOLTAGE  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. 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, voltagevalues 
are positive with respect to grid No.1 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   Oto400 volts 
Grid-No.2 Voltage   500 volts 
Cathode Voltage for visual 

extinction of focused raster  volts 40to63 

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 
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 Tine ( Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 pf 
Cathode to all other electrodes . . . . 5 µµf 

max. wf External conductive coating to ultor. ' 41900 1400 mir.. Molf 
Electron Gun  Type Recuiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission ( Approx  )  78% 

Phosphor f ,For Curves, see front of this Sec'Ion) . . P4--Sil fide Type, 
Al...minized 

Mechanical: 

Operating Position  Any 
Weight ( Apprcx  )  14 lbs 
Overall Length  11-3/8" t 1/4" 
Neck Length   4-1/8" ± 1/8" 
Projected Area ot Screen  172 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near REference Line 

For Additional Information on Coatiigs and Dimensions: 
See Ptcture-Tube Dintenszonal-Outlines and Eu16,1149 A sheets 
at the front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base  Special 6-Pin ( JEDEC No.86-214) 

Basing Designation for BOTTOM VIEW  7FA 

Pin 2- Cathode 
Pin 3 - Heater 
Pin 4- Heater 
Pin 5- Grid No.1 
Pin 6- Grid Nc.4 
Pin 7- Grid No.2 

Cap - 'il to - 
Grid No.3, 
Grid No.5, 
Ccllector) 

C - External 
Conduct ive 
Coating 

RADIO CORPORATION OF AMERICA DATA 
Electron Tube Division Harrison, N. J. 5-62 
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Maximum and Minimum Ratings, Design-Maximum Value,. 

ULTOR-TO-GRID-No.1 VOLTAGE 119800 max. volts 
112000 min. volts 

GRID-No.4-70-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  500 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE f 70 max. volts 
1 40 min. volts 

CATHODE-TO-GRID-No.1 VOLTAGE  100 max. volts 

HEATER VOLTAGE  
1 

7 max. volts 5.8 min.  volts • 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  410 max. volts 
After equipment warm-up period. . 180 max. volts 

Heater positive with 
respect to cathode  180 max. volts • 

Typical Operating Conditions: 

With ultor-to-gr;d-No.2 voltage of 14500 volts 
and grid-No.2-to-grid-No.t voltage of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage for focus . 0 to 500 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinct ion 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 

• BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct InterelectroidE Capacitances: 
ID Cathode to all other electrodes . . . 5 Pf 

Grid No.1 to all other electrodes . . 6 Pf 
f1500 x. Pf 

External conductive coating to anode. ma.  11000 min Pf 

Heater Current at 6.3 volts   600 ± 30 ma 
Heater Warm-Up Time Average)   11 seconds 
Electron Gun  Type Requ'ring No Ion-Trap Magnet • Optical: 
Phosphor (For Curves, see front of this Sec:Ion) . P4—Sulfide Type, 

Aluminized 
Faceplate and Protective Panel   Filterglass 

Light transmission ( Approx  )  44% 
Surface of Protective Panel   Treated to reduce 

specular reflection 

Mechanical: 

Weight (Approx  )  18-1/2 lbs 
Overall Length  11-5t8" ± 5/16" 
Neck Length   4-1/8" t 1/8" 
Projected Area of Screen  174 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 anclDutbJ149 C sheets 
at front of this section 111, 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 

ANODE 
Pin 1- Heater G4 G Cap- Anode 

111, Pin 4- Grid No.4 Screen, GI (Grid No.3, Gr'd No.5, Pin 3- Grid No.2 
Pin 2- Grid No.1 

Pin 6- Grid No.1 Collector) 
Pin 7- Cathode 2 7 C - External 
Pin 8- Heater 01 Conductive 

Coating 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division garrison, N. J. 
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Maximum and Minimum Ratings, Desien-Maxlmum Values: 

Unless otherwise sPecified, voltagevalues 
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 

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, voltagevalues 
are positive with respect to cathode 

Anode Voltage   16000 volts 
Grid-No.4 Voltage   Oto 400 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 11, 

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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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 ± 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 meLf 
Cathode to all other electrodes  5 µµf 

. . {1500 max. µµf 
1000 min. µµf 

 Type Requiring No Ion-Trap Magnet 

External conductivecoatingto ultor. 

Electron Gun 

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   11-3/8" t 1/4" 
Greatest width   16-13/32" ± 1/8" 
Greatest height  13-11/32" ± 1/8" 
Diagonal   18-5/8" ± 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" 

172 sq. in. 
Weight ( Approx.)   14 lbs 

Projected ares  

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 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 

GRID-DRIVEA SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, OesIgo-Noxlouo 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 
rot exceeding 15 seconds  450 max. volts 

After equipment warm-up period. .   200 max. volts 
Heaterpositive with respect tocathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage (Ec 5n) of 20000 volts 

and grid-No.2 voltage (Ec 2 ) 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-1)RM SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Naximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  f23000 max. 
115000 min. 

volts 
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 VOL-AGE  16.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heaternegativewith respect tocathade: 

During equipment warm-up period 
not exceedilg 15 seconds  450 max. volts 

After equipment warm-up period. .   200 max. volts 
Heaterpositivewith respect tocathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-fr:d-No.1 
Voltage (E,0 1) of 20000 volts 

and grid-No.a-to-grid-ffo.1 
voltage (E021 ) 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 ot Adjustable 
Centering Magnet#   0 to 9 gausses 

Maximum Circuit Values: 

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

A Grid drive is the operating condition in which the vide,, signal varies 
the grit-Not potential with respect to cathode. 

e The grio-No.4 ( or grid-No.4-to-grid-No.1) voltage required for optimum 
focus of any ind'vldual 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 Grid-Drive Service. 

# Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4 . . The specified centering magnet compensates only 
for the effect which mechanical tube tolerances muy nave on the 
locatiol of the Indeflected focused spat 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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Ey or Ece), ( volts) 

16000 (volts) 

The equipment manufacturer must determine and supply additional com-
pensation for the effects of the earth's magnetic field and extraneous 
fields due to choice of circuitry and components. The additional com-
pensation 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 $0.1 and the other 
electrodes. 

• See Raster-Cutoff-Range Chart for Cathode-Drive Service. 

x e gausses 

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 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 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 0 
Electron Tube Division Harrison, N. J. 
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19AVP4 

REFERENCE LINE 
(NOTE 2) 

SMALL -BUTTON 
NEOEIGHTAR 
7- PIN BASE 

ARRANGEMENT I 
JEDEC N9 B7-,208 

(NOTE 3) 

16 ..+ ,-I" 
32 - a 

(NOTE b) 

10" 

48"R. .240" 

SCREEN 
HEIGHT 

12" 
MIN. 

- 20"R. 

1.884" 

1.125 ”_:025. DIA. 

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



19AVP4  

3»+    
8 - 4 

e 

±-g 
(NOTE 6) 

1" 1" 
77 ± — 1 4 itw 

REINFORCING 
RIBS-SEE 
DETAIL 

çeel 

-f. (e -

.60tet. 

TRANSPARENT 
INSULATING 
COATING 

/ (NOTE e 

- 4 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC NO JI - 21 

(NOTE D 

12, r 

92CL-10b7ORI 

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

DATA 4 
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19AVP4 

L719" 
2.594« 

.436 

MOLD-MATCH LINE 

.436" --SEAL BULGE 
(NOTE 7) 

Ts" 

 4 4 

SPLICE LINE i 

I g 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 
AXIS) OF t 30° . ULTOR TERMINAL IS ON SAME 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. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT 
THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH 
THE SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 

OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPEONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE- LINE SEAL MAY INCREASE HE 

INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 

WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE 

SUPPORT CLAMPS MUST BE SPECED FROM THE TUBE BY USE OF 

CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT- IMPREGNATED 
FELT, OR EQUIVALENT. 

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



19AVP4 

BULB-CONTOUR DIMENSIONS 

SHORT—SIDE VIEW 

G 

1   LI- --,- T-41, 53.9er.,1 _ r:92.72s 
54r 

591r 1 A 2.06 
6.3Ee ,41 

2.25' 

I 0 21111 H. 201-3.3r 
LON6-SIDE VIEW G 

Tee 

740"   

Ter 

E 5.643Jbe".4. . 

Ire---3.84 
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REFERENCE LINE 

Y AXIS 

4e o 
yer , 

tp 

7:;1"te 2 Ç 

e  ee pe 
ce,lt 

.ç,i,>5 ' ‘̀:.,,ei• 

et !P e e  

92CL-10469RI 

NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE Y AXIS. THESE CGORDINATES 
DESCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 

THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

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

DATA 5 

10-60 
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19AYP4_ 

Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS II4° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 19AYP4 ts the same as the 19AVP4 except for the following 
:tem: 

Electrical: 

Heater Current at 5.3 volts  450 t 20 ma 

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

DATA 
5-62 
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19BDP4 

Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at fi.3 volts   600 ± 10% ma 
Heater Warm-Up Time ( Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 µµf 
Cathode to all other electrodes . . . . 5 µµf 

µµf Externalconductivecoating to ultor. . •f)00 max. 
1500 min. Mrif 

Electron Gun  Type RegLiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission ( Approx  )  78% 

Phosphor (For Curves, see front of this Sect . on) . . P4--Sulf ,cle Type, 
Aluminized 

Mechanical: 

Operating Position 
Weight ( Approx  )  
Overall Lengtn  15-1/4" ± 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 far grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dsmenstonat-Outlines and Bulb J149 fisheets 
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 Dundecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.86-63) 
Basing Designation for BOTTOM VIEW  12L 

ULTORG4 

Pin 1 - Heater G3p5 Cap - Ui tor 
Pin 2- Grid Mn.1 CL (Grid No.3, 
Pin E.- Grid 4.0.4 Grid No.5, 
Pin 10.- Grid Ro.2 Collector) 
Pin 11- Cathode C 10 C - External 
Pin 12- Heater Conductive 

GI Coating 

  Any 
15 lbs 

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

DATA 

5-62 



19BDP4 

Maximum and Minimum Ratings, DesIge-vdxleum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE f19800 max. volts 
112000 min. volts 

GRID-No.4-TO-GRID-No.1 ( FOCUSING)VOLTAGE: 
1110 Positive value  1100 max. volts 

Negative value  500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  {70 max. volts 
40 min. volts 

CATHODE-TO-GRID-No.1 VOLTAGE  100 max. volts 
HEATER VOLTAGE  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  180 max. volts ID 

Typical Operating Conditions: 

With ultor-to-grld-No.z voltage of 
and grid-No. 2-to-grtd-No. voltage of 145r volts 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 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

• 

• 

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



19BTP4  

Picture Tube 

• SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1'4° MAGNETIC DEFLECTION 

With Heate- flaying Controlled Warm-Up Time 

The :. 9BTP.1 :s the samc as the IgYP,1 except for the following 

stem: 

S 

and Minimum Ratings, DesIgn-Maxlmum Values: 

111,ULTOR VOLTAGE  f23000 max. volts 
111000 min. volts 

• 

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

DATA 

5-62 





19CHP4 

Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS II4° 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 ± 30 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.I to all other electrodes . mgf 
Cathode to all other electrodes . . . . 5 mgf 

11500 mgf External conductivecoating toultor. 
' ' max. 11000 Mik. mod 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transm:ssior ( Approx  1  78% 

Phosphor (For curves. see front of this se tion) . P4 —Sul fide Type. 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx  )  14 lbs 
Overall Length  11-5/8' ± 1/4" 
Neck Length   4-3/87 ± 1/8" 
Projected A-ea of Screen  172 sq. in. 
External Conduct ive Coating: 
Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dinaensional-Outitres and Bulb J149 A srieets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC Ko.J1-21) 
Base Small- Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

G3 
G5IULTOR 
CL 

Pin 1 - Heater G4 Cap - Ultor • c 
Pin 2- Grid No.1 (G-id No.3, 
Pin 3 - Grid No.2 Ge GI Gr'd No.S. 
Pin 4- Grid No.4 Co' lector) 
Pin 6- Grid Mo.1 C - External 
Pin 7- Cathode 2 7 K Conductive 
Pin 8 - Heater Coat ing 

Gi 

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

DATA 

3-62 



19CHP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE 120000 max. volts 
110000 min. volts e 

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  PO 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  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  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 voltage of 16000 volts 
and grsd-No. 2-to-grid-No.1 voltage of  50 volts 

Grid-No.4-to-Grid-No.1Voltageforfocus -50to+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 
Electron Tube Division Harrison, N. J. 



19DQP4 

Picture Tube 

PAN-O-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Melded Tension Bands Around Periphery of Tube 
Panel— No Separate Safety-Glass or Integral Protective Window. Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW- VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . . 5 Pf 
Grid No.1 to all other electrodes . . . 6 Pf 

External conductive coating to anode. . j1500 max. pf 
pf 

Heater Current at 6.3 volts   t1000 min. 450 ± 20 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (Far Curves, ..ee front of this Sect ion) . P4— Sul f i de Type, 
M um i n i zed 

Facepl ate   Fi tergl ass 
Light Transmission ( Approx  )  48%.-

Mechanical: 

Weight ( Approx  )  15 lbs 
Overall Length  11.375"±.250" 
Neck Length   4. 125" ± . 125" 

172 so. in. 
External Conductive Coat nga 
Projected Area of Screen  

Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Oveenszonal-Outltnes and Bulb .121gF sheets.-
at front pf this section 

Cap  Recessed Small Cavity ( JEDEC o.J1-21) 
Base  Small-Button Neoeightar 7- Fin, 

Arrangement 1, ( JEDEC No. B7-208) 
Basing Desigraticn for BOTTOM VIEW  BHR 

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, 

Crid No.5, Screen, 
Col ector ) 

C- External Conduct ive 
Goat'ng 

r d 

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

DATA 

4-65 



19DQP4 

Maximum' and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are Positive with respect to cathode • 

Anode Voltage 123000 max. volts 
111000 min. volts 

Grid-No.4 ( Focusing) Voltage: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  
11) 

1'550 max. volts 
t200 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 

{6.9 max. 5.7 volts 
min. volts 

41) 

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 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.i 

Anode Voltage  16000 volts 
Grid-No.4 Voltageb   200 volts 
Grid-No.2 Voltage  300 vo lt s 

e 
Cathode Voltage for visual 

extinction of focused 
raster   28 to62 volts 

Field Strength of required 
adjustable centering magnet°   0 to8 gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

' External conductive coating and implosion protection hardware must be 
grounded. 

Heater Voltage 

b The grid—No.4 voltage required for optimum focusof 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 10-1/2-1nch by 14— inch pattern from 
an RCA-2F21 monoscope, or equivalent. 

...Indicates a change. 

I 

• 
DATA I RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



19DQP4 

Distance from Reference Line for suitable PM centering meipet >hould 
not exceed 1-1/4 inc,es. 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 

tlAnode volts  

16000 volts 8 " u" 

The equipment manufacturer must determine arid supply additional compen-
sation for the effects of the earth's magnetic field and extraneous 
fields due to chois - of circuitry and cc-nponents. The adcitional 
compensation should preferably be applied as part of the magnetic field 
of the deflecting yone. 

For X- ,adiation shielding considerations, see ,; het. 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Sei.:tion 

RASTER-CUTOFF-RANGE CHART 
Cathode-Drive Service 

E f . 6.3 VOLTS 

ANODE- TO-GRID- No. VOLTS . 12000 TO 20000 
GRID-No.4 - TO-GRID-No.1 VOLTS ADJUSTED FOR FOCUS 
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RADIO CORPORA I" ION OF AMERICA 

Electronic C,omporrents and Devices Harrison, N. e. 

DATA 2 

2-64 





19DRP4 

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 I 4° MAGNETIC DEFLECTION 
HEATER CONTROLLED WARM-UP TIME ALUMINIZED SCREEN 

'te tgDRP4 is the same as the 19DQP4 except for the following stem: 

Electrical: 

Heater current at e.3 volts   600 ± 30 ma 

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

DATA 

4-65 





19ENP4A 

Picture Tube 
PAN-0-PLY-- INTEGRAL IMPLOSION PROTECTION 

LOW- VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

ELECTRICAL 
Direct Interelectrode Capacitances 
Cathode to all other electrodes  S pF 
Grid No.1 tcall Dtherelectrodes  li pF 

External conductkecoating to anoden fI500 max pF 
U000 mín pF 

Heater Current at 6.3 V  450 t 20 mA 
Heater Warm-Up Time ( Average)  

Electron Gun  Type Requiring No Ion- rap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curses, see front of this section 

Faceplate  
Filterglass 

Light transniss•on at center ( ancrcx.)   48% 

MECHANICAL 
Weight ( Approx.)   

15 lb 
Overall Length   11.625 ± 0.250 in 
Neck Length   

4.375 ± 0.125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating 

Type   
Modified- Band 

Contact area fo- grouncing   Near Reference Line 
For Additional Information on Coatings and Dimensions 

See Picture-Tubr Ihmensional-OutIthes and Billb.1149 ,,heets 
at front of this section 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small- Button Neoeightar 7-Pin, 

Arrangement 1, ( JEDEC No.B7-208) 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1 - Heater 
Pin 2- Grid No.: 
Pin 3- Grid No.2 
Pin 4- G- id No.4 
Pin 6- Grid 
Pin 7- Cathode 
Pin 8- heater 
Cap- Anode ( G- id No.3, 

Grid No.5, Screen, 
Col ' ectcrl 

C - External Conductive 
Coating 

8HR 

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

DATA 
2-66 



Anode Voltage  

19ENP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to Grid No.1 

f21000 max V 
-112000 min V 

Grid-No.4 ( Focusing) Voltage 
Positive value   1250 max V 
Negative value   400 max V 

Grid-No.2 Voltage  {60 max V 
25 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   56.9 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   300 max V 
Heater positive with respect to cathode: 
Combined AC and DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE- DRIVE SERVICE 

Unless otherwise specified, voltage values 

are positive with respect to grid No.1 

Anode Voltage  16000 V 
Grid-No.4 Voltage  250 V 
Grid-No.2 Voltage  50 V 
Cathode Voltage  32 to 50 V 

nt ion of focu ,-,,d r-t,ter 

MAXIMUM CIRCUIT VALUE 

Grid-No.I-Circuit Resistance   1.5 max MO 

a External conductive coating and implosion protection hardware must be grounded. 

The grid-No.4 voltage required for optimum focus of any individual tube 
wi 11 have a value anywhere between 0 to 400 volts 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 RCA- 2F21 
monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

• 

• 

• 

• 
DATA RADIO CORPORATION OF AMERICA 

Electra= Components and Devices Harrison, N. J. 



19FJP4A 

Picture Tube 
PAN-0- PLY--INTEGRAL IMPLOSION PROTECTION 

LOW-VOLTAGE ELECTROSTATIC FOCUS Ile MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes   5 pF 
Grid No.1 to all cther electrodes   6 pF 

External conductive coating to anode° . . . • f1750 max pF 
11250 min pF 

neater 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  )  48% 

MECHANICAL 

Weight (Approx  )  15 lb 
Overall Length  11.625 ± 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 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.87-208) 
TERMINAL DIAGRAM ( Bottom View) 

Pin 1- Neater 
Pin 2-C-fid No.1 
Pin 3- Grid No.2 
Pin 4- Grid No.4 
Pin 6- Grid No.1 
Pin 7- Cathode 
Pin 8- Neater 
Cap- Arode ( Grid No.3, 

Cria No.5, Screen, 
Col 1 ecter; 

C - External Conduct ive 
Coat i ng 

ANODE 

H 

8HR 

RADIO CORPORATION OF AMERICA 
Elect•onic Componeots and Devices Harrison, N. J. 

DATA 
2-66 



19FJP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  518000 max V 
110000 min V 

Grid-No.4 ( Focusing) Voltage 
Positive value  1100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   {550 max V 
200 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  {6.9 max V 
5.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max V 

After equipment warm-up period  300 max V 
Heater positive with respect to cathode: 

Combined AC and DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage   16000 V 
Grid-No.4 Voltageb  200 V 
Grid-No.2 Voltage   400 V 
Cathode Voltage   40 to76 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.I-Circuit Resistance  1.5 max te 

a External conductive coating and implosion protection hardware must be 
grounded. 

The grid-No.4 voltage required for optimum focus of any individuel tube 
will have a velue anywhere between 0 and 4400 volts with the combined 
grid-No.1 voltage and video- signal voltage adjusted to give an enode 
current of 100 microamperes on a 10.1/2- inch by I4- inch pattern traman 
RCA- 2F21 monoscope, or equivelent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

• 

• 

• 

• 
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Picture Tube 
PAN-0- PLY-- INTEGRAL IMPLOSION PROTECTION 

LOW- VOLTAGE ELECTROSTATIC FOCUS 1140 MAGNETIC DEFLECTION 

ELECTRICAL 
Direct InterelectrodeCapacitances 
Cathode lo al orher electrodes. . . 5 pF 
Grid No.: to all other electrodes. . 6 pF 
External =onducti./e coating to arodea. 1250 min-- 1750 max pF 

Neater Current at 6.3 V  450 ± 20 mA 
Heater Warm-up Time ( Average)   II s 
Electron Gen  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curvas, see front of this section 

Faceplate Filterglass 
Light transmission at center ( approe.)   48% 

MECHANICAL 
Weight ( Approx.)   15 lb 
Overall Length   11.625 ± C.250 in 
Neck Lengtn  4.375 ± 0.125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating 

L'ne (see CRT OUTU ins 1 at front of : his section) . . Regular-Band 
_ontact area for grounding . . ..... Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, ( JEDEC Wo.67-208) 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3- G- id No.2 
Pin 4 - Geid No.4 
Pin 6- Grid No.1 
Pin 7- Cathode 
Pin 8- Heater 

H 

8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN—MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C- External 
Conductive 
Ccat'ng 

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 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  

0 RADIO CORPORATION OF AMERICA • 
Electronic Components and Devices Harrison, N. J. 
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Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 
Heater negative with respect to cathooe: 

During equipment warm-up period$ 15 seconds 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltge  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

laitages are positive with respect to grid .No.1 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance 1  5 max mn 

a External conductive coating and implosion protection hardware must be 
grounded. 

The grid-No.4 voltage required for optimum focus 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 an anode cur-
rent of 100 microampere. on • 10. 5- inch by 14- inch pattern from an 
RCA- 2221 monoscope, or equivalent. 

DIMENSIONAL OUTLINE ( BULB JI49 FA) 
e 

*c? 
ge 

eeteee'. t e 
e" e'de>e 

[ 

..___ SCREEN WIDTH __.. 
15187 MIN. 

RIM-BAND OPENING .. 
15950 MIN. 

SCREEN tin HEIGHT 
lueo 
MIN. RIM-BAND 

OPENING 
12640 
MIN. 

rw--I6.545± .125 

413R. 

1844 
L125  

DIMENSIONS IN 

13.500 

- 11625i 250 

1.562₹125.-

, BASE 
JEDEC 
NoB7 
—206 ' 

CAVITY 
CAP 
JEDEC 
Nu. JI-2I 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G - 126 

INCHES 

DATA RADIO CORPORATION OF AMERICA 
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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  
Heater Warm-Up Time ( Average)   
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 mmf 
Cathode to all other electrodes  5 Ymf 
External conductive coating to ultor . f1500 max. mmf 

.11000 min. mmf 
Focusing Method  Electrostatic 
Deflection Method  
Deflection Angles ( Approx.): 

Diagonal   114° 
Horizontal   102° 
Vertical   85° 

Electron Gum  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate  Filterglass 
Light transmission at center ( Approx.)   78% 

Phosphor (Fur Curves. iee front of this Section) . 

600 ± 30 ma 
11 seconds 

Magnetic 

Fluorescence   
Phosphorescence  

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   11-3,13" ± 1/4" 
Greatest width   16-13/32" t 1/8" 
Greatest height  13-11/32" ± 1/8" 
Diagonal   18-58" ± 1/8" 
Neck leng'h   ± 1/8" 
Radius of curvature of faceplate: 

Radius at center Radius at edge 
External surface . . 48" 21" 
Internal surface: 

In plane of diago-
nal deflection . 30" 20" 

In plane of hori-
zontal deflection. 3C" 20" 

In plane of verti-
cal deflection . . . 30 " 14" 

Screen Dimensions (Minimum): 
Greatest width   15-1/8" 
Greatest height  12" 
Diagonal   17-9/16" 
Projected area   172 sq. in. 

P4— Sulfide Type 
Aluminized 

White 
White 

RADIO CORPORATION OF AMERICA 
Electron Tube Oblation Harrison, N. J. 
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Weight ( Approx  )  14 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb J149A1 
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 

GRID-DRIVEe SERVICE 

Unless otherwise specified, voltagevalues 
are positive with respect tocathode 

Maximum and Minimum Ratings, Design-maxtaws values: 

f20000 max. volts 
ULTOR VOLTAGE  111000 min. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   f 550 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 any u/tor voltage (Ec,k) between 11000 and 20000 volts 
and grid-No.i? voltage (Rc2 k) between 220 and 550 volts 

Grid-No.4 Voltage for 
focus*  0 to 400 volts 

Grid-No.1 Voltage ( EÇ,k) 
for visual extinct ?in of 
focused raster  See Raster-Cutoff-Range Chart 

for Grid-Drive Service te 

• 

• 
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Grid-No.1 Video Drive from 
Raster Cutoff ( Black level): 

e White-level value 
(Peak positive)   Same value as determined 

for Eci k except video drive is a 
positive voltage 

Grid-No.4 Current  -25 to +25 
Grid-No.2 Current  -15 to + 15 µa 
Field Strength of Adjustable 

e Centering Magnet"  0 to 8 gausses 

Examples of Use of Design Ranges: 
With altar voltage of tó000 volts 
and ertd—No.a voltage of goo volts 

Grid-No.4 Voltage for focus.   0 to 400 volts 
Grid-No.1 VoTtage for visual 

e
extinction of focused raster   -36 to -94 volts 

Grid-No.1 Vioeo Drive from 
Raster Cutoff ( Black level): 
White-level value  36 to 94 volts 

Maximum Circuit Values: 
Grid- No. 1-Circuit Resistance   1.5 max. megohms 

CATHODE-DRIVE# SERVICE 

Unless otherwise sPecifted, voltagevalues 
are positive with resPect to grid NO.2 

Maximum and Minimum Ratings, Design-Naximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   f20000 max. volts 
111000 min. volts 

GRID-No.4-TO-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

f700 mx volts 
GRID-No.2-TO-GRID-No.1 VOLTAGE   a. 1350 min. volts 

GRID-N0.2-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 

6.9 volts 
HEATER VOLTAGE   1 f max.5.7 min. volts 
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 tocathooe  

450 max. volts 
200 max. volts 
200 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Equipment Design Ranges: 

With any ultor-to-grld-No.1 voltage lE,, g1 l between 11000 

and 20000 Volts andgrtd-No.2-to-ertd-No., voltage (Ec 2g1) 

between 225 and 700 volts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus.  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
(Exa ,) for visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 Video  e 

Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)   Same value as determined for 

Ekg except video drive is a 
i 

negative voltage 
Grid-No.4 Current   -25 to +25 

e 
pa 

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 uitor-to-grld-

#0.1 voltage of 160oo volts 
and grid-No.2-to-ertd-

No./ voltage of 400 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus'  0 to 400 volts 

Cathode-to-Grid-No.1 Volt-
age 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 e 

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. 

Individual tubes will have satisfactory focus at some value of grid-
No.6 ( or grid-No.4-to-grid-No.1) voltage between 0 and 600 volts with 
the combined bias voltage and video-signal voltage adjusted to produce 
al ultor current of 100 microamperes. 

* Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/10. 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 earth's magnetic field can cause as much as 5/16- 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. 

• 

• 

• 
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OPERATING CONSIDERATIONS 

e
X-Ray Warntng. When operated at ultor voltages up to 

16 kilovolts, this r,cture tube does not produce any harmful 

X-ray radiation. However, because the rating of this type 

permits operatioratvoltages as high as 20 kilovolts 1Design-

maximum value), shi.lding 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 

gl, conventional picture-tube practice, it is recommended that 

the cabinet be provided with a shatter- proof, 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 protectior when 

gip required. 

• 
RADIO CORPORATION OF AMERICA 
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SCREEN 
HEIGHT 

12" 
MIN. 

SCREEN WIDTH I51." km e 

ii5e±î 

(NOTE 4) 

10" 

48-R. .240" 

REFERENCE LINE r-

(NOTE 2) 1.1384-

SMALL-BUTTON 
NEOEIGHTAR 
7- PIN BASE 

ARRANGEMENT I 
JEDEC N.137-,208 

(NOTE 3) 

20-11. 

LB84" 

1.125"+:.°03215...DIA• 

RADIO CORPORATION OF AMERICA 
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"+1 : 
8 - 4 

T.±i -14ew 

• 

REINFORCING 
RIBS-SEE 
DETAIL 

—• 

• 

• 

TRANSPARENT 
INSULATING 
COATING 

/ (NOTE e 

ULTOR 
RECESSED SHALL 

CAVITY CAP 
JEDEC NB JI - 21 

(NOTE I) 

I -± f 

7 .1 

92CL-10670R1 
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.cie—.015" 

1J%" 
2.594" 

I .438" 

ere) 

MOLD-MATCH LINE 

SEAL BULGE 
(NOTE 7) 

DETAIL OF PANEL 

SPLICE LINE 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF ± 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE- LINE GAUGE JEDEC No.G-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 9: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 

MOVE FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH 

THAT THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS 

THROUGH THE SOCKET CONTACTS ON THE BASE PINS. BOTTOM 

CIRCUMFERENCE OF BASE WAFER WILL FALL WITHIN A CIRCLE 

CONCENTRIC WITH BULB AXIS AND HAvINGADIAmETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFTDRY LINT-
LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 

THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 6: 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 PADSMADEOFMATERIAL SUCH ASASPHALT-IMPREGNATED 

FELT, OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BULB—CONTOUR DI HENS I OHS 

LONE—SIDE VIEW 

0-rrrr 1.8-5.63"—* 

1.7-3.34" 

2.1561 

REFERENCE LINE =r 

Y AXIS 

ge 

Geel..se 
00' 694 ce, 

V b. t.eer 

,del 1 ie 
de:e 

eke 

• .y‘ 

SNORT—SIDE VIEW 

II F,U. 6-, 1.1- nZIS 
4-55" I i  1.68%1 

_E_ I 

6.36" 
5.96 A zced 

2.25 

D 
..-2.624 

1. 3.3e-

G 

92CL-10669R1 

NOTE: PLANES A TI-ROUGH 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. 
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RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ep = 6.3 VOLTS 

ULTOR-TO-GRID-NI VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N21 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I4"x IO 1/2 " 

GRID- DRIVE SERVICE 

Ep = 6.3 VOLTS 

ULTOR VOLTS = 16000 
GRID N21 BIASED NEGATIVE WITH 
RESPECT TO CATFICOE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x10 1/2 " 

CIE COORDINATES OF SCREEN I X=0.287, Y=0.315 

20 40 
VIDEO SIGNAL VOLTS 

60 80 

FROM RASTER CUTOFF 

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 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 µµf 
Cathode to all other electrodes  5 µµf 

Hef External conductivecoating toultor . 1500 .max.  
1000 min. Pef 

Requiring No Ion-Trap Magnet Electron GL.n  Type 

Optical: 

Faceplate  
Light transmission at center ( Approx.)   78% 

Phosphor (For turves, ..ee Front of tois sect.on) . P4—Sulfide Type 
Aluminized 

Fl uorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length 
Greatest width   
Greatest height 
Diagonal 

Filterglass 

  10-13/16" t 1/4" 
16-13/32" t 1/8" 
13-11/32" t 1/8" 

  18-5/8" t 1/8" 
Neck length 3-ci/16" 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 No.J1-21) 
Bulb   J149A1 

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

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 

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. 
After equipment warm-up period. 200 max. 

Heater positive with 
respect to cathode  200 max. 

Typical Operating Conditions: 

With ultor voltage lE04 0 of 16000 volts 
and grid-No.2 voltage (Ec.,h) of 500 volts 

Grid-No.3 Voltage for focus*  0 to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster*   -43 to -78 volts 
Field Strength of Adjustable 
Centering Magneto   

Maximum Circuit Values: 

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

19YP4 

Base  Small—Button Neoeightar 7- Pin, Arrangement 1, 
(JEDEC No.87-208) 

Basing Designation for BOTTOM VIEW  8JR 

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 

GRID-DRIVEA SERVICE 

Pin 8- Heater 
Cap - Ultor 

(Grid No.4, 
Collector) 

C - External 
Conductive 
Coating 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

520000 max. 
111000 min. 

ULTOR VOLTAGE 

GRID-No.3 ( FOCUSING) VOLTAGE: 
Positive value  700 max. volts 

"50 max. volts 
600 max. volts 
300 min. volts 

volts 
volts 

0 to 10 gausses 

volts e 
volts 

volts 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CATHODE-DRIVE4 SERVICE 

Unless otherwise specified, voltage val-
ue:: are positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Maximum Values: 

f20000 max. volts 
 t1000 min. volts ULTOR-TO-GRID-No.1 VOLTAGE 

GRID-No.3-TO-GRID-No.1 
(FOCUSING) VOLTAGE: 
Positive value  850 max. volts 
Negative value  200 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE  f750 max. volts 
t450 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  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. volts 
After equipment warm-up period. 200 max. volts 

Heater pcsit:ve with 
respect to catIode  200 may. volts 

Typical Operating Conditions: 

With uitur—to—grid—No.1 
voltage lEc ugP of ti5ooa volts 

and grid-No.2-to-gricl-No.! 
voltage lEc 2g1) of yea 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 

L 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 voTtage required for optimum focus of any individual 
tube may have a value anywhere between 0 and 400 volts and is a function 
of the vitlue 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 altor voltage; inversely with 
grid—No.2 voltage at the rate of about 6C volts for each 100—volt 
change in grid Na.2 voltage; and inver ,ely with ultor current at the 
rate of about 60 volts for each 100- microampere change ir ultor 
current. Because this tube has anarrow depth of focus, it Is necessary 
to provide means such as a potentiometer oran—tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus Is 
obtained If the focusing voltage is within 75 volts ON the value 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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19YP4 

required for optimum focus and If the focusing voltage is maintained to 
within 75 volts of the optimum value during line-voltage fluctuations. 

! See Raster-Cutoff-Range Chart for Grid-Drive Service. 

V Distance from Reference Line 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: 

¡(cuiror Ec4,1 ( volts) 

16000 ( volts) 
x 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 yoMe. 

4 See Raster-Cutoff-Range Chart for Cathode-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 

1-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 20 kilovolts ( Design-

max'mum 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. 
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1 

SCREEN 
HEIGHT 

L2 
M N. 

,6 13"., I" 
32 

(NOTE b) 

10" 

.240" 
- 20"R. 

REFERENCE LINE UU 

(NOTE 2) I.884" 1.884" 

1126" 4,:.00321;» DIA. 
SMALL -BUTTON 

OEIGHTAR 
7-PIN BASE 

ARRANGEMENT 1 
JEDEp N2 87;208 

(NOTE 3) 

0111 RADIO CORPORATION OF AMERICA 
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R. 

13 321 

±f 
(NOTE 6) 

REINFORCING 
RIBS-SEE 
DETAIL 

10 16 ±74-

T,±TI - 1317t÷k: 
TRANSPARENT 
INSULATING 
COATING 
(NOTE e 

- 4 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC NS JI -21 

(NOTE 

Ik ±ft 

8 8 

00-
92CL-I0699 • 
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cue-. o 1 5 " 

1.719" 
2.594" MOLD-MATCH LINE 

.438" 

4 't SEAL IsuLpE 
(NOTE 7) 

SPLICE LINE I" 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF ± 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 IN GAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FORTHIS BASESHOULDNOTBE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. 'HE 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 LIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE 

INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIMOMAL, AND 

HEIGHT 8Y 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 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 CLAMP', 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. 
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BULB-CONTOUR DIMENSIONS 

LONE—SIDE VIEW 

G-
 5.63"  

 766 

  72  

4.69" J 

REFERENCE LINEr" 

.-_ 

SHORT—SIDE VIEW 

  F-1--t-

H 
I 4, .4. 3,12. 1 

, 

...1„F_Y92A0X”IS 

6.36" 
5.96" 1 .1___ A 2.06:d 

2.25 

2.62" 

L
i 1.. 3.391" 

F  4.88„, 1 

Gee' 'es 
ote toe 

e 

edee 

g 
04,4 y 

%..ee 

e` 

G 

92CL-10669R1 

MOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE TAXIS. THESE COORDINATES DE— 

SCRIBE THE BOGIE—BULB EXTERNAL CONTOUR IN PLANES THROUGH 

THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

• 

• 

• 



19YP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
E f =6.3 VOLTS 

ULTOR VOLTS = 11000 TO 20000 
GRID— N23 VOLTS ADJUSTED FOR FOCUS. 

—100 ,- ; 

300 400 500 
GRID—N22 VOLTS 

Cathode-Drive Service 
£ 2 6.3 VOLTS 

ULTOR-70—GRID—N2 1 VOLTS = 11000 TO 20000 
GRID—N23—GRID—N21 VOLTS ADJUSTED 

FOR FOCUS. 

500 600 
GRID—N22—TO—GRID — N2 1 VOLTS 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N J. 
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20DP4D 

Picture Tube 

• 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes   5 Ph 
Grid No.1 to all other electrodes . . 6 Pf 

External conductive coating to anode. f1500 max. Ph 
1 500 min. pf 

Heater Current at 6.3 volts   600 ± 3C ma 
Electron Gun  Type Requiring No Ion- Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) . P4--Sultide Type, 
Aluminized 

Faceplate, Sphe ,ical   Filterglass 
Light transmission ( Approx  I 

Mechanical: 

Weight ( Approx  )  30 lbs 
Overall Length  21-3 ,4" ± 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  215 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 J161 CID sheets 
at front of this section 

Cap   Recessed Small Cavity (JEDEC No.J1-21) 
Base. . Small-Shell Duodecal 5-Pin 1,JEDEC Group 4, No.B5-57) 

Basing Designatipn for BOTTOM VIEW  1214 
ANODE 

Pin 1— Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

HH • Maximum and Minimum Ratings, Design-laximum Values: 

75% 

Cap- Anode 
(Grid No.3, 
Screen, 
Collector) 

02 C - External 
Conductive 
Coating 

Unless otherwise specifiea, voltage val-
ues are positive with respect to cathode 

Anode Voltage   20000 max. volts 
Grid-No.2 Voltage   450 max. volts 

e
Grid-No.1 Voltage: Negative bias value   140 max. volts 

Positive bias vatue   0 max. volts 
Positive peak value   2 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. .I. 
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20DP4D 

He.t,f o tg   {6.9 n,. vJlts 
5.7 min. volts e 

Peak Heater-Cathoo, 
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 e 
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,I-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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Picture Tube 
• RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Heater Current at 6.3 volts   600 f 30 ma 
Direct Interelectrode Capacitances: 
Grid No.1 to ill other electrodes . . . 6 pf 
Cathode to all other electrodes . . . . 5 pf 

External conchictive coating to anode. . {1500 max. pf 
500 min. pf 

Electron Gun  Type Requiring 
No Ion-Trap Magnet 

Optical: 

Phosphor 1 ,For Curves see front of this Se.tion). P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  75% 

Mechanical: 

Weight ( Approx  )  30 lbs 
Overall Length  21-3/4" ± 3/8" 
Neck Length   7-1/2" t 3/16" 
Projected Area of Screen  215 sq.in. 
External Conductive CoatHg: 
Type Rgular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and BulbJtót CID sheets 
at front of this .section 

Cap  Recessed SmaU Cavity (JEDEC No.J1-21) 
Base. . . Smal)-Shell Duodecal 6-Pin (JEDEC Group 4, No.86-63) 

Basing Designaton 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-Catnode 
Pin 12- Heater 

112 K 

H 

02 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified. voltagevalues 
are Positive with reskect 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 
Vectronic Components and Devices Harrison, N. J. 
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GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: • Negative bias value   140 max. volts 

Positive bias value   0 max. volts 
Positive 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: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: • 
Unless otherwise specified, voltagevalues 
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.I 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 

• 

• 

• 

RADIO CORPORATION Of AMERICA 
Electronic Components and DevIces Harrison, N. J. 
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Picture Tube 

• 

• 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

Electrical: 

ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 

Heater Current at 6.3 volts  600 ma 
Direct Interelectrode Capacitances: 
Grid No.1 to all Cher electrodes  
Cathode to all other electrodes  

6 Pf 
5 pf 

External conductive coating to anode . f250C max. pf 
• • 1200C' min. pf 

Electron Gum  Type Requiring No 
Ion-Trap Magnet 

Optical: 

Faceplate, Spherical  Filterglass 

fib Light transmission ( Approx.)   74% 
Phosphor ( F. , 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" a 3/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 

Type   Ragular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings, Dimensions, and 
Deflection Angles: 
See PIcture-TubeDzmenstonal-OutItnos and Bulb J271 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.85-57) 

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-Khode 
(Grid No.3, 
CoPlector) 

02 C-External 
Conductive 
Coating 

Maximum Ratings, Design-Maximum Values: 

Anode Voltage   20000 max. volts 
Grid-No.2 Voltage   550 max. volts 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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brid-No.1 Voltage: 
Negative peak value  ‘20 max. volts e 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. II) volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With anode voltage of 16000 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. 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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20DP4—A/20CP4—A, 
20DP4—C/20CP4— D 

PICTURE TUBES 
RECTANGULAR GLASS FYPES 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 

amp Current  0.6 t 10% 
Capacitance between External Conduc-

tive Coating and Ultor   11500 max. mef 
1 500 min. puf 

Faceplate, Spherical  Filterglass 
Phosphor (F., Curves, 

see front of this 
Section). . . . . . 

Type 2oDP4 —A 
P4— Sulfide Tepe 

Type 2oDP4-C 
P4—Sulfide Type 

Aluminized 
Deflection Angles ( Approx.): 

Diagonal   70° 
Horizontal   66° 
Vertica   50° 

Electron Gun   (on-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Overall length   21-9/16" ± 5/16' 
Greatest width   18-11/16" t 1/8' 
Greatest height  14-15/16" t 1/8' 
Diagonal   20-3/32" ± 1/8' 
Neck length  7-5/16" t 1/8' 
Radius of curvature of faceplate ( External surface). . 40' 

Screen Dimensions ( Minimum): 
Greatest width   17' 
Greatest height  12-3/4' 
Diagonal   18-3/8' 
Projected area   199 sq. in. 

peratinq Position  Any 
Cap  Recessed Small Cavity WU-EC 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 

Cap- Jltor 
(Grid No.3, 
Collector) 

C- External 
Conductive 
Coating 

Maximum Ratings. Design-Center Vatues: 

ULTOR VOLTAGE  18000 max. volts 
GRID-No.2 VOLTAGE  410 fil&K. Volts 

..Inoicutes a change. 

9-58 ELECTRON TUBE DIVISION DATA 
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20DP4-A/20CP4 -A, 
20DP4 -C/20CP4-D 

PICTURE TUBES 

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 negativewith respect tocathode: 

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 

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 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF »AFRICA. DAMSON. NEW lEIISET 

DATA 



20HP4-A/20MP4, 
20HP4-D 

PICTURE TUBES 
RECTANGULAR GLASS TYPES 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

eneral: 

eater, for Uniootential Cathode: 
Voltage  6.3 
Current  0.6 t 10% 

apacitance between External Conduc-
tive Coating and Ultor   

Faceplate, Spherical 
Phosphor (For Curves 
see front of this 
Section)   P4--Sulfide Type 

ac or dc volts 
 amp 

11500 max. 
t 500 min. me,,f 

  Filterglass 

Type 2ole4 -A Type intiCe-D 
P4—Sulfide Type 

Aluminized 
Deflection Angles ‘ Approx.): 

Diagonal   70° 
Horizontal   66° 
Vertical 

Electron Gun   Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Overall length   21-3/e" t 3/8" 
Greatest width   18-11/16" t 1/8" 
Greatest height  14-15/16" t 1/8" 
Diagonal   20-3/32" t 1/8" 
Neck length  7-1J2' t 3/16" 
Radius of curva ure of faceplate ( External surface. . 40" 

Screen Dimensions ( Minimum): 
Greatest width   17" 
Greatest he,ght  12-3/4" 
DiagonaT   18-3/8" 
Projected area   199 sq. in. 

perating Position  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Base . . Small-Shell Duodecal 6-Pin ( JETEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1- Heater o Cap - Ultor 
Pin 2 - Gri.d No.1 (Grid No.3, 
Pin 6- Grid Nc.4 Grid No.5, 
Pin 10- Grid No.2 Collector) 
Pin 11 - Cathode C PO C - External 
Pin 12 - Heater Conductive 

Coating 

500 

Maximum Ratings, Design-Center Values: 

ULTOR VMAGE. . . . .  16000 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 

.-bd:cates a change. 

9-58 DATA 
ELECTRON TUBE DIVISION 

MADIO CORPORATION OF AMERICA, MARRISON, NEW IERSIEs 



20HP4 -A/20MP4, 
20HP4-D 

PICTURE TUBES 

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

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

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

After equipment warm—up period . . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

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 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 



21ACP4-A/2.1BSP4/21AMP4-A 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Jnipotential Cathode: 
Voltage  6.3   ac or de volts 

amp Current  0.6 t 10% 
Capacitance between External Conduc-

tive Coating and Ultor  52500 max. /40. 
12000 min. pf 

Faceplate, Spherical  Filterglass 
Phosphor ( For Curves, see Iront of this Section) . P4—Sulfide Type 

Aluminized 
Deflection Angles ( Approx.): 

Diagonal   90° 
Horizontal   85° 
Vertical   68o 

Electron Gun   Ion-Trap Type Requiring 
External Single- Field Magnet 

Tube Dimensions: 
Overall length   20" t 3/8" 
Greatest width   20-1/4" t 1/8" 
Greatest height  16-3/8" t 1/8" 
Diagonal   21-3/8" t 1/8" 
Neck length  7-1/2" t 3/16" 
Radius of curvature of faceplate ( External surface). • 33" 

Screen Dimensions ( Minimum): 
Greatest width   19-1/16" 
Greatest height  15-1/16" 
Diagonal   20-1/4" 
Projected area   262 sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Base . . Small- Shell Duodecal 5- Pin (JETEC Group 4, No.85-57) 

Basing Desicnation for BOTTOM VIEW  12N 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Cap- Ultor 
(Grid No.5, 
Collector) 

C- External 
Conductive 
Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  20000 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 

mi-inoicates a change. 

9-58 
ELECTRON TUBE onisioN 

110,10 COttOIA/ION OF AMERICA, HARRISON, NEW JERSEY 
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2IACP4-A/21BSP4/21AMP4-A 

PICTURE TUBE 

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 

Maximum Circuit Values: 

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

For X-ray shielding cons:derat:ons, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 



2IALP4-B/21ALP4-A 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTiON 

DATA 

General: 

Heater, for Unipoter.tial Cathode: 
Voltage ( AC or DC) 6  3 volts 
Current at 6.3 volts 0  6 t 10% volts 

Capacitance between External Conductive 
Coating and Ultor   {750 max. pf 

500 MIL. PMf 
Faceplate, Spherical   F.lterglass 

P4—Sulfide Type 
Aluminized 

Phosphor (For curves, see front of this sec:lon) . 

Deflection Angles ( Approx.): 
Diagonal  
Horizontal  85° 
Vertical 

Electron Gun  Ion-Trap Type Requiring External 
Single-Field Magnet 

Tube Dimensions: 
Overall length  20" t 3/8" 
Greatest width  20-1/4" t 1/8" 
Greatest height   16-3/8" t 1/8" 
Diagonal  21-5/8" t 1/8" 
Neck length   7-112" ± 3/16" 
Radius of curvature of faceplate ( External 

surfacA)  33" 
Screen Dimensions ( Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area 26' sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC o.J1-21) 
Base  Small-Shell Duodec.il 6-Pin, 

Arrangement 1, (JEDEC Group 4, 

No. 66-63) 
Basing Designation for BOTTOM VIEW  12L 

900 

68° 

Pin 1- Heater 6 Cap-Ultor 
Pin 2- Grid No.1 s (Grid No.3, 
Pin 6- Grid No.4 Grid No.5, 
Pin 10- Grid No.2 Collector) 
Pin 11- Cathode C C- External 
Pin 12- Heater Conductive 

Coating 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  120000 max. volts 
114000 min. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

4-60 ELECTRON TUBE DIVISION 
tADIO COÉPOItATION OE ANERICA, HAEMON, NEW AMES 

DATA 



21ALP4-B/21ALP4-A 

PICTURE TUBE 

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 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 ELECTION was DON 
IIADIO COMIATION O YMCA. MAIIIIION, raw ins« 
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2IAP4 
PICTURE TUBE 

RECTANGULAR METAL-SHELL TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECT ON 

V 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 ± 101  amp 

Faceplate, Sphe-ical  Frosted Filterglass 
Phosphor (For Curves, see front of this Section) . P4--Sul fide Type 
Deflection Angles ( Approx.): 

Diagonal   
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" t 1/4" 
Neck length  7-1f2" ± 3/16" 
Radius of curvatkre of faceplate ( External surface). • 33" 

Screen Dimensions ( Minimum): 
Greatest width   18-1/8" 
Greatest height  13-11/16" 
Diagonal   19-1/8" 

Operating Position  Any 
Ultor Terminal  Meta!- Shell Lip 
Base . . Small-Shell Duodecal 5- Pin (JETEC Group 4, No.85-57) 

Basing Designation for BOTTOM VIEW  12D 

70° 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Neater 

Métal -Shell Lip - 
Ultor 
(Grid No.3, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  18000 max. volts 
GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative- bias value  125 max. volts 
Positive- bias value  0 max. volts 
Positive- peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater neat ive wi th respect to cathode: 

During egLipment warm-up period 
not exceedirg 15 seconds   410 max. volts 

After equipment warm-up period . .   180 max. volts 
Heater positivewith respect tocathode  180 max. volts 

.—Inalcetes a change.  

9-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, MARI SON, NEW JERSEY 

DATA 

Mom. 



2IAP4 

PICTURE TUBE 

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 ELECTRON TUBE DIVISION 
«MHO CON'ORASJON Of AMERICA. HARRISON, NEW JERSEY 

DATA 



2i AT P4 -A/21 AT P4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS 
ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

The 21ATP44/21ATP4 is the same as the 21ALP4-6/214 1,P4—A ex— 
cept for the fcllowing item: 

Capacitance between External Conduc— 
tive Coating and Lltor  f15°C max. mgt. 

1.12010 min. µgf 

9-58 DATA ELECTRON TUBE DIVISION 
IIMOIC CORPORATION OF AMERICA, HARRISON, NEW JERSEY 





2IAVP4/21AUP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

The 21AVP4/21AUP4 is the same as the 21AVP4-13/21AUP4-13/ 
21AVP4-A/21AU04-A except that it utilizesa non-aluminized phos-
phor and has a maximum ultor-voltage rating of 18,000 volts. 

9-58 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMERICA, NARSISON, NEW JERSEY 
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2IAVP4-A/21AUP4-A 

KINESCOPE 
RECTANGULAR GLASS TYPE 

LN—VOLTAGE FOCUS 

ALUMINIZED SCREEN 

MAGNET IC DEFLECTION 

The 21UPe-A121AUP4-A to the same as the 2IAVP4/2IAUP4 except 

for the followsng item: 

Phosphor (For Curves, see front of this Section) . . P4--Sulfide Type 
Aluminized 

CURVES 

for Type 2IAVP4 -A/2IAUP4 -A arethesame as those 
shown for Type 2IALP4 -A 

NOV. 1, 1955 
DIV1SION 

RADIO COMFORMION OF AMERICA. HARRISON, 01W JERSEY 





21AVP4C 

Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 72° MAGNETIC DEFLECTION 

Electrical: 

Heater Current at 6.3 volts  600 ma 
Di rect Interelectrode capacitances: 
Grid No.1 to al other electrodes  6 Of 
Cathode to all other electrodes  5 Pf 
External conductive coating to anode . . .   {2500 max. pf 

2000 min. pf 
Electron Gun   Type Requiring No Ion-

Trap Magnet 

Optical: 

Faceplate, Soherical  Filterglass 
Light transmission ( Approx.)   74% 

Phosphor(ror curves, see front of this Section). . P4— Sul fide Type, 
Aluminized 

Mechanical: 

Operating Pas t : on  Any 
Weight ( Approx  )  24 lbs 
Overall Length  23-1/32" ± 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  262 sq. in. 
External Conductive Coating: 

Type  Special 
Contact area for grounding  Near Reference Line 

For Additional Infonration on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outl:nes and Bulb J171 B/F sheets 
at the front of tus section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Sma,l-Shell Duodecal 6- Pin, 

Arrangement 1,(JEDEC Group 4, No. f36-63) 
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.? 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Collector) 

2 C- External 
Conouct ive 
Coat ing 

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

DATA 
2-64 



21AVP4C 

Maximum Ratings, Desi,,-Naximum { a.-

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 e 
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 e ) 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With anode voltage of .1800o vo lt s 
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 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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



2IAXP22-A 
COLOR KINESCOPE 

THREE—GUN SHADOW—MASK TYPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR—DOT SCREEN 
Supersedes Type 21AXP22 

DATA 

General: 

ílectron Guns, Three with Axes Tilted 
' Toward Tube Axis   Blue, Green, Re( 
Heater, for Unipotential Cathode of 

Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage  6.3   ac or dc volt 
Current  1.8 ± 10%  am 

,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 mm 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes   16 mm 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes  9 mm 

Faceplate, Spherical  Filterglas 
Light transmission ( Approx.)  771 

Screen, on Inner Surface of Faceplate: 
Type   Aluminized, Tricolor, Phosphor-Do 
Phosphor ( Three separate phosphors, collectively). . . . F2: 
Fluorescence and phosphorescence of 

separate phosphors, respectively. . . Blue, Creen, Re 
Persistence of group phosphorescence   Mediu( 

Dot arrangement  Triangular group consisting o 
bluedot, green dot, and red do 

Spacing between centers of adjacent dot trios ( Approx.) 0.029 
Size (Min.mum): 
Greatest width   19-1/16 
Height   15-1/4 
Projected area   255 sq. in 

Focusing Method Electrostati 
Convergence Method   Magneti 
¡Deflection Method  Magneti 
'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" ± 5/16 

Weight ( Approx.)   28 lb 
Mounting Position  Tube axis horizonta 

(base pin 12 on top 

8-56 TENTATIVE DATA 1 
TUBE DNISION 

'ADÍO COEIWATION W &WINCE MANEISON. NEW JERSEY 
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2IAXP22-A 

COLOR KINESCOPE 

il tor Terminal  Metal Shell 
Base. . . . Small-Shell Neodiheptal 12-Pin ( JETEC No.812-131) 
Socket  Alden Nos.214NMINSC ( Radial leads), 

214NMINC ( Axial leads), or equivalent 
Basing Designation for BOTTOM VIEW  14AH 

Pin 1- Heater Pin 9- Grids No.3 
Pin 2- Grid No.1 Pin 11- Grid No.2 

of Red Gun of Blue Gun 
Pin 3- Grid No.2 • Pin 12- Grid No.1 

of Red Gun of Blue Gun 
Pin 4- Cathode Pin 13- Cathode 

of Red Gun of Blue Gun 
Pin 5- Cathode J • Pin 14 - Heater 

of Green Gun METAL SHELL: 
Pin 6- Grid No.1 2 Ultor 

of Green Gun (Grid No.4, 
Pin 7- Grid No.2 Grid No.5, 

of Green Gun Collector) 

Maximum Ratings, Design-Center Valves: 

LTOR-TO-CATHODE ( Of each gun) VOLTAGE. . . 25000 max. volts 
LTOR CURRENT, ( Average, each gun). . . . . 500'max. mamp 

GRID-No.3-TO-CATHODE ( Of each gun) VOLTAGE . 6000 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE ( Each gun) . . 800 max. volts 
GRtD-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. volt% 
Heater positive with resoect to cathode   180 max. volti 

Equipment Design Ranges: 

With any altar voltage (E,4 -à eac h gun ) between 2000011 and 
25000 volts 

Grid-No.3 ( Focusing 
electrode)-to-Cathode 
(Of each gun) Voltage 15.2%to21.2%ofEc4 keach gun volt 

Grid-No.2-to-Cathode 
Voltage ( Each gun) 
when circuit design 
utilizes grid-No.1-
to-cathode voltage 
(Ec,k) at fixed 
valùe for raster 
cutoff  See Cutoff Design Chart 

• # 
, See next page. 

8-56 TENTATIVE DATA 1 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY 



2IAXP22 -A 

COLOR KINESCOPE 

Grid-No.1-to-Cathode Volt-
age ( Each gun) for Visual 
Extinction of Focused 
Raster when circuit de-
sign utilizes grid-No.2-
to-cathode voltage 
(Ec2k) at i-ixed value  

Variation in Raster 
Cutoff Between Guns 
in Any Tube  

See Cutoff Design Chart 

t 21% of average of hi ghest 
and lowest cutoff values 

Grid-No.3 Current for ultor 
current of 800 µamp  

Grid-No.2 Current ( Each gun) . .   

Percentage of Total Ultor Current 
Supplied by Each 3un: 

To produce Illuminant-C White 
(I.C.I. Coordinates 
X .0.310, y . 0.316): 

Red gun  
Blue gun   
Greer gun  

To proouce White of 8500°K + 
27 M.P.C.D. ( I.C.I. Coordin-
ates x=0.287, y = 0.316): 

Red gun  
Blue gun   
Green gun  

Maximum Raster Shift in Any 
Direction from Screen Center° . 

Adjustment to be Provided by 
theFollowingComponents: 

Purifying magnet   

-45 to +75 

-5 to +5 

pamP 

mamP 

47 to 67 per cent 
11 to 24 per cent 
20 to 33 per cent 

42 to 60 per cent 
12 to 27 per cent 
23 to 38 per cent 

1 inch 

Raster shift of in max. in 
any direction from screen 

center 

Magnetic-field equalizer . . . . Beam displacement with re-
spect to phosphor dot at 
Positionofrmax. displace-
ment ( i.e.,edgeof screen) 

Tangential   t0.000.5" to t0.007" 
Radial   t0.0005" to t0.005" 

* A value of average ultor current per gun higher than 500 eicroamperes 
will increase picture brightness but may impair resolut,on and shorten 
cathode life. 

▪ Centering of the raster on the screen is accomplished by pausing direct 
current of the required value through each pair of deflecting coils to 
compensate for raster shift resulting from adjustments for optimum con— 
vergence and color purity. 

Al Brilliance and drfinition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20000 volts. 

8-56 TENTATIVE DATA 2 
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2IAXP22-A 

COLOR KINESCOPE 

Lateral-Converging Magnet:" 
After adjustment has been 
made for color purity and 
dynamic convergence--
Max. shift of blue beam  
Max. shift of red and green beams 
Average of max. shift of red 

and green beams   
Radial-Converging Magnet 

Assembly:' 
For static convergence--
After adjustment has been made 

for optimum color purity 
and dynamic convergence 
(Each beam)  Shift of t5/8" 

For dynamic convergencei--
Effected by magnetomotive force 

of parabolic and/or saw-
tooth waveshape synchron-
ized with scanning. 

horizontal: 
Blue pattern--

Parabola amplitude to 
provide'  

Sawtooth amplitude to 
provide°°   

t1/4" 

Red pattern & green pattern--
Parabola: 
Amplitude to provide'. . . 
Ratio of red-pattern 

shift to green-pattern 
shift  

Sawtooth: 
Amplitude for red pattern 

to provide°   

• 

Amplitude for green pattern 
to provide°   

Difference between red-
pattern shift and green-
pattern shift 
(Shifts - ShiftG )   

Vertical: 
Blue pattern--

Parabola amplitude to 
provide'  

See next page. 

8-56 

t1/8" to t3/8" 

t7/32" to t9/32" 

Shift of 1/4" to 9/16" 

Shift of t50% of the 
shift caused by pa-

rabola amplitude 

Shift of 1/8" to 3/8" 

1/2 to 2 

Shift of -35% to +85% 
of the shift caused by 

parabola amplitude 

Shift of -85% to +35% 
of the shift caused by 

parabola amplitude 

0 to +100% 

Shift of 0 to 1/8" 

TUBE DIVISION 
11/4110 COSPORAT,ON Oi AmEeiCo. elaeltiSON. NEW 0E5E1. 

TENTATIVE DATA 2 



21AXP22 -A 

COLOR KINESCOPE 

For dynamic convergence t ( Cont'd): 
Vertical: 

Sawtooth amplitude 
to provide°°   Shift of 0 to 1/4" 

Red pattern & green pattern--
Parabola: 
Amplitude to provide. . Shift of 1/8" to 3/8" 
Ratio of red-pattern 

shift to green-
pattern shift   1/2 to 2 

Sawtooth: 
Amplitude to provide°° . Sh;ft of -1/8" to +3/16" 
Difference between red-

pattern shift and 
green-pattern shift 
(Shift R - ShiftG )   0 to + 100% 

Examples of Use of Design Ranges: 

For u/tor voltage of 20000 25000 VOItS 

Grid-No.3 ( Focusing Electrode)-
to-Cathode ( Of Each Gun) 
Voltage  3040 to4240 3800 to5300 volts 

Grid-No.2 -tc-Cathode Voltage 
(Each Gun) when circuit de-
sign utilizes grid-No.1-to-
cathode voltage of -70 volts 
for raste , cutoff  130 to57O 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 %, oltageof200 volts -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 

High— Voltage C.:rousts: 

In orner to minimize the possibility of damage to the 

tube caused by a momentary internal arc, it is recommemdea that 

the ultor power supply and the grid-No.3 power supply be of the 
limited-energy type with inherent regulation to limit the con-
tinuous short-circuit current to 50 milliamperes. addition, 

to prevent cathode damagewith resultant decrease ntvbe life, 

the effective resistance between grid-No.3 power supply output 
capacitor and the grid-No.3 electrode should be not less than 

50000 ohms. This resistance should be capable of withstanding 
the maximum instantaneous current and voltage : n the grid-

No.3 circuit. 

In equipment utilizing awell-regulated ultornower supply, 

the grid-No.3-circult resistance should be limited to 7.5 

megohms. 

See next page. 
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2IAXP22-A 

COLOR KINESCOPE 

Low- Voltage Circuits: 
Grid-No.1-Circuit Resistance 

(Each Gun) . . . . 1.5 max. megohms 

When the cathode of each gun os 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 haveanimpedance 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-circuitcurrentofmorethan300 milliamperes 
total. Such current limitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

• 

• 

Shift is the =ieitiAo:fljy.drions of bac-or-dot- generator pattern 

indicated in Tne direction of movement of the red and green beam isopposite to that 
of the blue beam. 

Indicated values apply when RCA test yoke is used with the 21AXP22-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 Inc three beams maintained at the center 
of the screen. An increase in amplitude sheuld 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 thy 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 I 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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2IAXP22 —A 

CUTOFF DESIGN CHART 

E.F..6.3 VOLTS 
ULTOR -TO-CATHODE (OF EACH GUN) VOLTS = 20000 TO 25000 
GRID- N23 -TO-CATHODE (OF EACH GUN) VOLTS .= 

ADJUSTED FOR FOCUS 
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2IAXP22 -A 

COLOR KINESCOPE 

TOP VIEW  

SCREEN WIDTH 19 tlj MIN 

20 916. * k;  

19g916"2 91à. " METAL 

PANEL SECTION 

6.119" I 

1 FLANGE 10 31/32" 

EXTERNAL a 4 
u'ibler 
7.375- 

REFERENCE 

(NOTE II —  

3%; x RADIAL-CONVERGING 

5,e  92432 LATERAL- CONVERGINGPOLE PIECES 

f 142 POLE PIECES 
"/32". SMALL' SHELL 11001HEPTAL1 

12-PIN BASE NOTE 2) 
JETEC N913 2 - 131  

25 54 

MAX. 
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2IAXP22-A 

COLOR KINESCOPE 

8-56 
TUBE DIVISION 
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2IAXP22-A 

COLOR KINESCOPE 

MOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE- LINE AND NECK-FUNNEL-CONTOUR GAUGE ( SHOWN BELOW) 

AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE IS 

DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 

GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 

BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A 

CIRCLE CONCENTRIC WITH METAL- SHELL AXIS AND HAVING A 

DIAMETER OF 3.. 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLT-

AGE. ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE 

MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 

VOLTAGE. 

2.125" 
±.00I" 

1.125" 

REFERENCE-LINE AND 
NECK-FUNNEL- CONTOUR GAUGE 

4.400± .0 15" DIA. 

4.332"±.00I" DIA. 

2.465" i.001" DIA. 

L-2.062" +.001';D,A. 
-.000 

2200" 

2.450"1...015"  

REFERENCE LINE IS DETERMINED 
BY PLANE C-C' WHEN GAUGE IS 
SEATED AGAINST FUNNEL 

Y 

0.000. 

0.125" 

0.250" 

0.375" 

2.062" 

2.062" 

2.062" 

2.062" 

+ 0.001" 
- 0.000" 

+ 0.001" 
- 0.000" 

+ 0.001" 
- 0.000" 

+ 0.001" 

- 0.000" 

2.576" 

2.904"  

3.016" 

L500"R. 

TUBE DIVISION 
RADIO CORPORATION OF AMERICA HARRISON Nevi JERSEY 
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0.875" 

1.000" 

1.125" 

1.250" 

1.375" 

1.500" 

2IAX P22-A 

COLOR KINESCOPE 

2.258" t 5.001" 

2.352" t 6.001" 

2.465" ± 0.001" 

2.604" t 0.001" 

2.778" ± 0.001" 

2.990" ± 0.001" 

1.625" 

1.750" 

1.875" 

2.000" 

2.125" 

3.216" t 0.501" 

3.440" ± 0.501' 

3.678" t 0.601" 

3.958" t 0.001. 

4.332" t 0.001." 

CE -8844B 
TUSE DIVISION 

•AO,c COIPORA,ION OF •IefrICA r,w 



21AXP22-A 

TYPICAL DRIVE CHARACTERISTICS 
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Ef 6.3 VOLTS 
GRID-NJ/la-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.F!C.D. WHITE LIGHT OUTPUT 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 8500K+27 M.PC.D. WHITE: 

RED GUN: 51% 
BLUE GUN: 19% 
GREEN GUN: 30% 

RASTER SIZE: 19 Vie," n 14 Me 





2IBTP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater hautn¡ controlled warm-up time 

DATA 

General: 

Heater, for Uoipotential Cathode: 
Voltage ( AC or DC)  6.3 volts 
Current at 6.3 vol s   0.6 t 5% amp 
Warm-up time ( Average)  11 sec 

Capacitance between External Conductive 
Coating and Ultor   f2500 max. mmf 

12000 min. mmf 
Faceplate, Spherical   Filterglass 
Phosphor (For Curves. see front of this Section). .P4-- Sulfide Type 

Aluminized 
Deflection Angles ( Approx.): 

Diagonal  90° 
Horizontal  85° 
Vertical 

Electron Gun  Ion-Trap Type Requiring External 
Single- Field Magnet 

Tube Dimensions: 
Overall length  20" t 3/8" 
Greatest width  20-1/4" ± 1/8" 
Greatest heiet   16-3/8" i 1/8" 
Diagonal  21-3/8" t 1/8" 
Neck length   7-1/2" t 3/16" 
Radius of curvature of faceplate 

(External surface)  33" 
Screen Dimensions (Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area  262 sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small- Shell Duodecal 6- Pin, 

Arrangement 1, (JEDEC Group 4, 
No. 86-63) 

Basing Designation for BOTTOM VIEW  12L 

680 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6- Gria No.4 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heat-er 

Cap- Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C- External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  120000 max. 
16000 min. 

volts 
volts 

4-60 
ELECTRON TUBE DIVISION 

FAO 0 CORPORATION OF »AFRICA. NAIIIISON. NEW 111ISÉT 

DATA 



2IBTP4 

PICTURE TUBE 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

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 e 

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 

GRID-No.2 VOLTAGE 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 ELECTRON MK DIVISION DA 
RADIO CORIOltATION Of »Ai RICA. MARRIS0.4, NEW JERSEY 
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2ICBP4-A 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 

LOW—VOLTAGE FOCUS 
ALUMINIZED SCREEN 

MAGNETIC DEFLECTICN 

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 µµf 
Cathode to all other electrodes  5 µµf 

External conductive coating to ultor {2500 max. µµf 
2000 min. µµf 

Faceplate, Spherical  Filterglass 
Light transmission ( Approx.)   74% 

Phosphor (For Curves, see front of this Section) 

Fluorescence   
Phosphorescence 

Persistence  

P4--Sulfide Type 
Aluminized 

White 
 White 

Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   90° 
Horizontal   85° 
Vertical   68° 

Electron Gui  Type Requiring No Ion-Trap Magnet 
Tube Dimens)ons: 

Overall length . 
Greatest width   
Greatest height  
Diagonal   

Screen Dimensions ( Minimum): 
Greatest width   
Greatest height  
Diagonal   
Neck length  
Projected area   

Weight ( Approx.)   
Operating Position   
Cap  
Bulb 

Recessed Small Cavity 

  18" ± 3/8" 
20-1/4" ± 1/8" 
16-3J8' ± 1/8" 
21-3/8" ± 1/8" 

19-1/16" 
15-1/16" 
20-1/4" 

5-1/2" ± 3/16" 
262 sq. in. 

24 lbs 
Any 

(JETEC 4o.J1-21) 
  J171 (90°) 

Base  Small-Shell Duodecal 6-Pin ( JETEC No.86-63) 
Basing Designation for BOTTOM VIEW   12L 

Pin 1- Heater 
Pin 2 - Gri d No.1 
Pin 6-Gria No.4 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap-Ultor 
(Gria No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

10-57 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, ... PRISON, NEW JERSEY 



2ICBP4-A 

PICTURE TUBE 

GRID-DRIVE' SERVICE 

Unless otherwise sPecifted, voltage values are positive 
with resPect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  
GRID-No.4 VOLTAGE: 

Positive value   
Negative value   

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

Negative peak value  
Negative bias value  
Positive bias value  
Positive peak value  

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

During equipment warm-up period 
not exceeding 15 seconds   

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

Equipment Design Ranges: 

With any u/tor voltage (Ec k) between 12000# and 20000 volts 
between 200 and 5oo volts and grid-No.2 voltage (1c2P) 

Grid-No.4 Voltage for 
focus§   

Grid-No.1 Voltage ( Ec ik) 
for visual extinction 
of focused raster  

Grid-No.1 Video Drive from 
Raster Cutoff 
(Black Level): 
Wh'te-level value 
(Peak positive)   

Grid-No.4 Current  
Grid-No.2 Current  
Field Strength of Adjustable 
Centering Magnet'  

Examples of Use of Design Ranges: 

With ultor voltage of 1P000 
and grid-No.2 voltage of 300 

Grid-No.4 Voltage for 
focus  0 to 450 

see next page. 

20000 max. volts 

1000 max. volts 
500 max. volts 
500 max. volts 

200 max. volts 
140 max. volts 

0 max. volts 
2 max. volts 

410 max. volts 
180 m&x. volts 
180 max. volts 

0 to 450 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 Ya 
-15 to +15 Ya 

0 to 8 gausses 

18000 volts 

400 V0115 

0 to 450 volts gl, 

10-57 TENTATIVE DATA 1 
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2ICBP4-A 

PICTURE TUBE 

Grid-No.1 Voltage for 
visual extinction of 
focused raster   

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value  28 to 72 35 to 94 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

-28 to -72 -35 to -94 volts 

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   20000 max. volts 
GRID-No.4-TC-GR,D-N0.1 VOLTAGE: 

Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive peak value  200 max. volts 
Positive bias value  140 max. volts 
Negative Dias 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 catnode  180 max. volts 

Equipment Design Ranges: 

V: th any ul tor— to—grid—No . / voltage fEc,g,) between 12000# 
and 20000 VOlts and grid—No. 2—to—gri d—No. i voltage (Ec2gi) 

between 220 and 640 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus*   0 to 450 volts 

Cathode-to-Grid-No.1 Voltage 
([kg ) for visual extinction 
of Tocused raster See !Paste r—Cutoff—leange Chart 

for Cathode—Drive Service 

See next page. 

10-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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2ICBP4-A 

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 Adjustable 
Centering Magnet'  

Examples of Use of Design Ranges: 

With ultor-tc-grid-
No. i voltage of 

and grid-No.2-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  

  Same value as determined for 
Ekg , except video drive is a 

negative voltage 
—25 to +25 pa 
—15 to +15 µa 

0 to 8 gausses 

lópoo 18opo volts 

300 400 volts 

0 to 450 0 to 450 volts 

28 to 60 36 to 78 volts 

—28 to —60 —36 to —78 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. 

• Distance from Reference Line for suitable Pm centering magnet should 
not exceed 2-1/2 . . Excluding extraneous fields, the center of the un-
derlected 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 as much as 1/2- inch deflection 
of the spot from the center of the tube face. 

ie Operation below this value Is not recommended. 

The grid-No.a voltage or grid-No.a-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.p voltage ( or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

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 1- ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

10-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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2ICBP4-A 

RASTER -CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 

Ee=6.3 VOLTS 
ULTOR VOLTS = 12000 TO 20000 
GRID-N24 VOLTS ADJUSTED FOR FOCUS. 
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CATHODE- DRIVE SERVICE 
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92C5-9349V 

4=6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=12000 TO 20000 
GRID-N24-TO-GRID-N21 VOLTS ADJUSTED FOR FOCUS. 
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2ICBP4—A 

PICTURE TUBE 
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2ICBP4-A 

PICTURE TUBE 
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2ICBP4-A 

PICTURE TUBE 

2 7/1j MAX 

SEE NOTE 6 

N 12' 

MOLD- MATCH LINE 

7— SPLICE LINE 

*MAXIMU M WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND uLTOR TERMI-

NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF ± 30° , ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.II6 ( SHOWN AT FRONT OF THIS 

SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 

IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 

GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FORTHIS BASESHOULD NOT BERIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BEALLOWED TO MOVE FREE-

LY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN 

A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER 

OF 3". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 

OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 

THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITHSOFT DRY LINT-

LESS CLOTH. 

NOTE 6: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 

THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

10-57 ELECTRON TUBE DIVISION 
tnoto CORPORATION Of AARTRICA, HARRISON, NEW JERSEY 
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2106P4-A 
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 FOCUSEDATAVERAGE 
BRIGHTNESS. 

RASTER SIZE 1E0)(13-1/2" 
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GRID-DRIVE SERVICE 

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= Wx13-1/2" 
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2ICEP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW—VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 

General: 

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

Direct interelectrode Capacitances: 
Grid No.1 tc all other electrodes  6 meif 
Cathode to all other electrodes  5 mol.f 

External conductive coating to ultor . . 12500 max. µµf 
12000 nin. mµf 

Faceplate, Spherical  Fiiterglass 
Light transmission ( Approx.) 

amp 

73% 
Phosphor (For curves, see front of this section) P4--Sulfide Type 

Aluminized 
White 
White 
Short 

Fluorescence   
Phospho-escence  

Persistence  
Focusing Method 
Deflection Method  
Deflection Angles ( Approx.): 

Diagonal   
Horizontal   
Vertical   v o 

Electron Gun  Type Requiring No Ion—Trap Magnet 

Tube Dimensions: 
Overall length   14-7/16" ± 5/16" 
Greatest width   20-1/4" ± 1/8" 
Greatest height  16-3/8" t 1/8" 
Diagonal   21-3/8" ± 1/8" 
Neck length  5-7/16" t 1/8" 

Screen Dimensions ( Minimum): 
Greatest width   19-1/16" 
Greatest height  15-1/16" 
Diagonal   \20-1/4" 
Projected area   262 sq. in. 

23 lbs 
Mounting Positicn An 
Weight ( Approx.)   

Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb   1171 ( 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  8H 

Pin 1— Heater 4 • 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 Mod 2 7 C — External 
Pin 7— Cathode L Conductive 
Pin 8— Heater Coating 

E'ectrostatic 
Magnetic 

110° 
105° 

6-57 TENTATIVE DATA 1 
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PICTURE TUBE 

GRID-DRIVE* 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: 1120006 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 to cathode. 180 max. volts 
Heater positive with respect tocathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (E,,k) between 12000 and 18000 volts 
and grid-No.a voltage (gc2 k) between 200 and 5oo volts 

Grid-No.4 Voltage for 
Focus §   0 to 400 volts 

Grid-No.1 Voltage ( Ec,k) 
for Visual Extinc-
tior of Focused Raster See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black Level): 
White-level value 

(Peak positive)   Same value as determined for 
Ec k except video drive is a 
i 

positive voltage 
Grid-No.4 Current  -25 to +25 µa 
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 voltage of 14000 it5000 volts 
and grtd-No.a voltage of 3oo goo volts 

Grid-No.4 Voltage for 
Focus  0 to 400 0 to 400 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster   -28 to -72 -36 to -94 volts 

A g!dgch-p:0! iteeeraf!uhcgclentpcsaillget.ne video signal varies 

..§.*: see next page. 
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2ICEP4 

PICTURE TUBE 

With ultor voltage of 14000 sb000 volts 
and grid-Yo.2 voltage of 300 400 volts 

Grid-No.1 Videc Drive 
from Raster Cutoff 
(Black Level): 
White-level value. . . . 28 to 72 36 to 94 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 1  5 max. megohms 

CATHODE-DRIVE .SERWICE 

Unless dtherwise specified, voltage values are tositive 
with respect to grid No.1 

Maximum Ratings, Design-Center Values: 

DLTOR-TO-GRID-No.1 VOLTAGE   f18000 max. volts 
GRID-No.4 -TO-GRID-No.1 VOLTAGE: 112000 mir, volts 

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-ORID-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 negativewith respect to cathode. 180 max. volts 
Heater positivewithrespecttocathode. 180 max. volts 

Equipment Design Ranges: 

V: th any ta tor-ta-grid-No. voltage (Ec511 ) between 
12000 and 18000 volts 

and grid-No. 2-to-grid-No. voltage rEc2gi ) between 
225 and 640 volts 

Grid -No.4 -to-Grid -No.1 
Voltage for Focus*   0 to 400 volts 

Cathode-to--G--id-o. 1 
Voltage ( Ekg i) for 
Visual Extinct:on 
of Focused Raster See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

2 Cathode drive is the operating condition in which the v'deo signal 
varies the cathode potential- with respect to grid No.1 and the 
other electrodes. 

§ The gric—No.0 voltage or grid—No.N—to—grid—No.1 voltage required for 
focus of any indtvidual tube is independent of altar current and will 
remain essentially constant for values of altar voltage ( or ultor—to— 
grid—No.1 voltage) or grid—No.2 voltage ( or grid—No.2—to—grid—No.1 
voltage) within design ranges shown for these items. 

See next page. 
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PICTURE TUBE 

Cathode-to-Grid-No. J. 
Video Drive from Raster 
Cutoff ( Black Level): 
White-level value. . . . Same Value as determined for 

Ekgi except video drive is a 
negative voltage 

Grid-No.4 Current  -25 to +25 ga 
Grid-No.2 Current  -15 to +15 P2i 
Field Strength of Adjust-

able Centering Magnet' . 

Examples of Use of Design Ranges: 

With ultor-to-grid-No.1 
voltage of 

and grid-No.a-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. megohms 

This value is aworking design—center minimum  The equivalent absolutm 
minimum ultor— or ultor—to—grid—mo.1 voltage is 11000 volts, below 
which the serviceability of the E1EEPU will be impaired. The equipment 
designer has the responsibility ofdetermining 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—mo.1 voltage is never less than 11000 volts. 

• Distance from Reference Line for suitable pe centering magnet should 
not exceed 2-1/m.. 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 asmuch as 1/2— inch deflection 
of the spot from the center of the tube face. 

0 to 8 

1.1000 16000 

300 400 

0 to 400 0 to 400 

28 to 60 36 to 78 

gausses 

volts 

volts 

volts 

volts 

-28 to -60 -36 to -78 volts 

For X-ray shielding considerations, see sheet 
X-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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GRID-N*4 VOLTS ADJUSTED FOR 

• rows. 

MUMMY, 
111»331111131,0 

MIMMOndien 
UMMIIIIMMOU 

'111111MIUMUZU 
mrdommane. 
IIMUMgeeidla 
IMMEMBOrâMB 

GRID-N*2 VOLTS 
92C5-9139T 

CATHODE-DRIVE SERVICE 
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PICTURE TUBE 

3"R 

SCREEN WIDTH 

19 Vi8"MIN. 

21 1/2 "R. 

2" I I /4"2  

x AXIS 

I/8".± 1/3 2 

1 
SCREEN 
HEIGHT 

15 /lc; 

MIN. 

2"S I/8 " 

REFERENCE 
LINE 

(NOTE 2) 

SMALL-BUTTON EIGHTAR 
7- PIN BASE 

ARRANGEMENT 2 
JE TEC NR137 - 183 

(NOTE 3) 

ELECTRON TUBE DIVISION 
CORVollo.f/Dfs Of AMERICA .filSoff, Mve es, 

CE-9138R1A 
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PICTURE TUBE 

16 3/8" 

,4716".3,‘"  

eMIN. 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N2 JI -21 

(NOTE I) 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 5) 

92CL-9138R1 
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PICTURE TUBE 

SEE NOTE 6 

50,2' 

* 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.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 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. BOT-OM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 

AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 

OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 

CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

MOTE 6: BULGE AT SPLICE- LINE SEAL MAY 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 I/16" BEYOND 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. 

6-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON. NEW .ST1 
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PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater having controllea warm-up ttme 

V 

DATA 

General: 

Heater, for jnipotertial Cathode: 
Voltage ( AC or DC)  6.3 volts 
Current   0.6 t 5% amp 
Warm-up time ( Average)  11 sec 

Capacitance between External Conductive 
Coating and Ultor   

Faceplate, Sphe-icai   
Phosphor (For Curves, see front of this Section)  

f2500 max. mid 
12000 m:n. mgf 

Filterglass 
.P4--Suifide Type 

Aluminized 
Deflection Angles ( Approx.): 

Diagonal   110° 
Horizontal  105° 
Vertical   87° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  14-7/16" t 3/8" 
Greatest width  20-1/4  t 1/8" 
Greatest height   16-3/8" t 1/8" 
Diagonal  21-3/8" t 1/8" 
Neck length   5-3/16" t 3/16" 
Radius of curvature of faceplate 

(External surflce)  28-1/2" 
Screen Dimensions ( Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area  262 sq. in. 

Operating Position  Any 
Cap 
Base 

Recessed Small Cavity (JEDEC No.J1-21) 
 '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, 
Conector) 

C-Exte-nal 
Conductive 
Coaling 

Maximum 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 onnsioN 
RA.110 CO”ORATION of AMERICA. IMAIIISOM NEW JERSEY 
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2ICQP4 

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 X—ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

4-60 ELECTRON WEE DON 
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PICTURE TUBE 
RECTANGLLAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOL'AGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With heater having controlled warm-up time 

+A) 
V 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or oc volts 
Current  0.6 t 10$  amp 
Warm-up time ( Average) . 11  sec 

For definition of heater wane-up time and method of determining 
it, see sheet NEATER WARN-UP TINE MEASUREMENT at front of 
Receiving Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 mPf 
Cathode to all other electrodes  5 µpf 

External conductive coating to ultor . .12500 max. ppf 
(2000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx.)   74% 

Phosphor (For Curves, see front of this Section) P4—Sal fide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   goo 
Horizontal   85 o 
Vertical   68° 

Electron Gun . . ,  Type Recpiring No lon-Trap Magnet 
Tube Dimensions: 

Overall length   18" t 3/8" 
Greatest width   20-1/4" t 1/8" 
Greatest height  16-3/8" t 1/8" 
Diagonal   21-3/8" t 1/8" 
Neck length  5-1/2" ± 3/16" 
Radius of curvature of faceplate (External surface). • 33" 

Screen Dimensions ( Minimum): 
Greatest width   19-1/16" 
Greatest height  15-1/16" 
Diagonal   20-1/4" 
Projected area   2E2 sq. in. 

Weight ( Approx.)   24 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J171D2/E1 
Base  Small-Shell Duodecal 6-Fin, Arrangement 1 

(JEDEC Group 4, No.86-63), or 
Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.86-203) 

4-59 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
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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 
Pir, 12 - Heater 

Cap-Ultor 
(Grid No.3, 
Grid No.S, 
Collector) 

C - External 
Conductive 
Coating 

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.: 

Maximum Ratings, Design-Center Values: 
  f20000 max. volts 

112000 min. volts 
GRID-No.4-10-GRID-No.1 VOLTAGE: 

Positive value   
Negative value   

GRID-No.2-TO-GRID-No.1 VOLTAGE 
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 

ULTOR-TO-GRID-No.1 VCLTAGE 

1000 max. volts 
500 max. volts 
64 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.2 voltage (E0,12 ) between 
12000 and a0000 volts and grid-No.d-to-grid-do.1 

voltage (E0212 ) between 40 and 64 volts 

Grid-No.4-to-Grid-N2.1 
Voltage for focus4   Oto350 volts 

Cathode-to-Grid-No.1 Voltage 
(Ekgi) for visual extinction 
of focused raster&  See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff ( Black Level): 
White-level value 

(Peak negative)   Same value as determined for 
4 91 except video drive is a 

negative voltage 
. ...§. à : See next page. 
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PICTURE TUBE 

Grid-No.4 Current  
Grid-No.2 Current  
Field StrengthofAdjust-
ableCenter;r1gMagnel'  0 to 8 gausses 

Examples of Use of Design Ranges: 

Wttli ultor-to-grid-
No.i voltage of id000 volts 

and grid-Nc.d-to-grid-
No.1 voltage of 50 volts 

Grid -No.4 -to-Grid-No.1 Voltage 

for focus  0 to 350 volts 
Cathode-to-Grid-No.1 Voltage 

for visual extinction 
of focused raster  32 to 47 volts 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff Black Level): 
White-level value  -32 to -47 volts 

Maximum Circuit Values: 

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

P Cathode drive is the operating condition in which the video signal 
varies the . athcde petential with respect to grid No.1 and the other 
electrodes. 

e This value is a work.ng design-center minimum. The equivalent abso-
lute einileue ultor-to-grid-No.1 voltage in 11.000 volts, below which 
the serviceability o' the 21CXPN will be impaired. The eqmipment de-
signer has the responsibility of determining a minimum design value 
such that 6nder the worst probable operating conditions involving 
supply-voltege variation and equipment variation the absolute minimum 

• ultor-to-gr d-No.1 voltage is never less than 11.000 volts. 

W The grid-No.k-to-grid-wo.1 voltage required for focus of any individual 
tube is independent of ultor current and will remain essentially con-
stant for values of ultor-to-grid-No.1 voltage or grid-No.2-vo-grid-
No.1 voltage within design ranges shown for these items. 

• The cathode-to-grid-No.1 voltage (Ekgi) will increase by approximately 
2 per cent for every 1000-volt increase in ultor-to-grid-Nce.1 voltage 
and will decrease by approximately 2 per cent for every 1010—volt de-
crease in ultor-to-grid-No.1 voltage. 

▪ Distance from Reference Line for suitable PM centering magnet sho u ld 
not exceed 2-1/2'. Excluding extraneous f:elds, the center of the un-
deflected ' ocused Soot will fall within a circle having a 1/8- inch 
radius concentric with the center of the tebe face. It is to be noted 
that the earth's magnetic field can cause is much as 1/2-irch defleC-
tionofthe spot from the center of the tube face. 

-25 to +25 µa 
-15 to +15 µa 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CAT/ME-RAY TUBES 

at front of this Section 
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PICTURE TUBE 

SCREEN WIDTH 1‘ MIN. 

MIN. 

NOTE 4 - 

2" MIN. 

SMALL-SHELL 
DUODECAL 6- PIN RASE 

JEDEC GROUP4, NA 66-63 

CM 
SHORT SMALL-SHELL 
DUOOECAL 6- PIN RASE 

JEDEC GROUP 4. NA 56-203 
(NOT E 3) 

SCREEN 
HEIGHT 

IS /' 

ULTOR 

RECESSED 
SMALL 

CAVITY CAP 
JEDEC NEJ1-21 

(NOTE I) 

\— REFERENCE 

I7/16'* I/16" LINE 

4-59 ELECTRON WOE DIVISION 
U•DO COt/OR•TJON Of AMERLCA HA.! SON NEW JERSEY 

CE-9910A 
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PICTURE TUBE 

51/2" 

316"" 

REFIRENCE 
LINE 

\<,e (NOTE 2) 

-2' MIN. 

„ 

'51e 

ELECTRON TUBE DIVISION 
RAMC. CORPORAT,ON Of AMC flA1111 SON. NEW ', RS'S 
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PICTURE TUBE 

2 74; mA 

SEE NOTE 6 

C12' 

MOLD- MATCH LINE 

jr—SPLICE LINE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

ROTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI— 

NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF t 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE— LINE GAUGE JEDEC No. G-116 ( 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: SOCKETFC*2THISBASE SHOULD NOT BERIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED1OMOVE FREE— 

LY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN 

A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER 

OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 

OF THREE OF FOUR CONTACT AREAS OF THE EXTERNAL CONDUCTIVE 

COATING. IN ADDITION TO THE 2" x 2" MIN. CONTACT AREA 

SHUN, A 6-1/2" x I" MIN. CONTACT AREA IS PROVIDED IN THE 

VICINITY OF THE SPLICE LINE ON EACH LONG SIDE OF THE BULB 

AND ON AT LEAST ONE SHORT SIDE OF THE BULB AS SHOWN. THE 

ACTUAL AREA OF EXTERNAL CONDUCTIVE COATING WHICH CONNECTS 

ALL THE CONTACT AREAS WILL BE GREATER THAN THE CONTACT 

AREAS SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EXTERNAL 

CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 6: 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 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. 

4--59 ELECTRON TUBE DIVISION 
RADIO CORPORATION 0P ANFRICA mAtetsom. 01..v Tuner 
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RASTER-CUTOFF- RANGE CHART 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS = 18000 
GRID-N24-TO-GRID-N21 VOLTAGE ADJUSTED FOR FOCUS 
*INCREASES OR DECREASES DIRECTLY BY APPROX. 2% 

FOR EVERY 1000-VOLT CHANGE IN ULTOR-TO-GRID Nal 
VOLTAGE. 
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2IDAP4 

PICTURE TUBE 
RECTANGULAR GLASS YPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Intended for use in equipment having 
series heater-string a,rangement 

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 cf heater leorhe-uW time and method of deteratintne 
it, see sheet HEATER WARN- UP TINE NEASUREMENT at front of 
Recelv,ne Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.1 to ai  other electrodes . . . 6 mmf 
Cathode to all other electrodes . . . . 5 MMf 

External conductive coating to ultor. . . .:r2500 reas. mmf 
E2000 min. µµf 

Faceplate. Spherical   Filterglass 
Light t-ansmission ( Approx  )  74% 

Phosphor (For Curves, see front of this sect ion). . P4— Sulf ide Type 
Aluminized 

Fluorescence  Whit 
Phosphorescence   White 

Persistence   Short 
Electrostatic cocusing :Method   

Deflect ion Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   110° 
Horizontal   105° 
Vertical   87° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  14-11/16" t 5/16" 
Greatest width  20-1/4" t 1/8" 
Greatest height   16-3/8" t 1/8" 
Diagonal   21-3/8" t 1/8" 
Neck length   5-7/16" t 1/8" 

Screen Dimensions ( Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area '62 sq. in. 

Weight , Approx  :  20 lbs 
Operating Positon  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J171G1/K1 

4-59 ELECTRON TUBE DIVISION TENTATIVE DAT 
RAIDio CORPOtATION Oi AMMCA. 0555000 NtW 5155v 
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2IDAP4 

PICTURE TUBE 

  Small-Button Eightar 7-Pin, 
Arrangement 2. ( JETEC No.87-183) 

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 

ORID-DRIVE• SERVICE 

Unle ss otherwise skecifted, voltage values are positive 
with reskect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

f18000 max. volts 
1120006 min. volts 

LTOR VOLTAGE   

-RID-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 tocathode  180 max. volts 

guipment Design Ranges: 

Vlth any ultor voltage (Ec,k1 between 12000 .  and 18000 volts 
and grid-No.2 voltage (Ec2k) between 200 and5oo volts 

Grid-No.4 Voltage for focus. . Oto400 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)   

See next page. 

Same value as determined for 
Ec ik except video drive is a 

positive voltage 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Or ANEI1CW. FIAIIISON. NEW ASSET 
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PICTURE TUBE 

Grid-No.4 Current  
Grid-No.2 Current  
Field Strength of Ad ,ust-

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 Voltace for 

visual extinction of 
focused raster   

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black 
White-level value  

Maximum Circuit Values: 

Grid-No.1-C:rcuit Resistance 

-25 to +25 ma 
-15 to +15 Ma 

0 to 8 gausses 

tó000 volts 
400 volts 

0 to 400 volts 

-36 to -94 volts 

36 to 94 volts 

1  5 max. megohms 

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values are Posttive 
with respect to grid No.1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GR'D-No.1 VOLTAGE   f18000 max. volts 
112000* min. volts 

GRID-No.4-TO-GRID-No.1 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHCOE 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 tocatbode. 180 max. volts 

A ...§. * .e : See next page. 
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PICTURE TUBE 

Equipment Design Ranges: 

Wtth any tabor-to-grid-No.1 voltage (Eca i) between 12000 
and 18000 VOItS and grtd-No.2-to-grtd-No.1 voltage (Eca i) 

between 225 and 640 volts 

Grid-No.4-to-Grid-Np.1 
Voltage for focus 9  Oto400 volts 

Cathode-to-Grid-No.1 
Voltage ( Ekg 1) for 
visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Cathode-Drive Servtce 
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 . .   -25to +25 
Grid-No.2 Current   -15 to +15 
Field Strength of Adjust-
able Centering Magnet". . . . 0 to 8 gausses 

Examples of Use of Design Ranges: 

VIth u/tor-to-ertd-
No.i voltage of 16000 volts 

and grtd-No.2-to-ertd-
No.1 voltage of 400 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus   0 to400 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 operating condition in which the video signal varies 
à the grid-ao.1 potential with respect to cathode. 

# This value is a working design-center minimum. The equivalent abso-
lute isiniwum ultor- or ultor-to-grid-No.1 voltage is 11.000 volts, be-
low which the serviceability of the 210NP4 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 
than 11.000 volts. 

See next page. 
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PICTURE TUBE 
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The grid-No.4 voltage or grid-Mo.4-to-grid-No.1 voltage required for 
focus of any individual tube is independent of altar current and will 
remain essentially constant for values of altar voltage ( or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage (Sr grid-Nc.2-to-grid-Nn.1 
voltage) witnin design ranges shown for thee items. 

Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/..°. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 7/16- inch 
radius concentric with the center of th., tube face. I: 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 tne tube face. 

Cathode drive is the operating condition in which the videc signal 
varies the cathode potential with respect to grid Mo.1 and the other 
electrodes. 

For I-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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PICTURE TUBE 
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PICTURE TUBE 

se 
2111;; 
MAX. 

34" MIN.* 

17---

SEE NOTE 

5"12' 

MOLD-MATCH LINE 

ír- 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 ULTORTER-

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-LINEGAUGEJETEC 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 9: SOCKET FOR THIS BASE SHOJLD 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 

ANC HAVING A DIAMETER OF 1-3/4". 

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. 

NOTE 6: * BULGE AT SPLICE- LINE SEAL MAY INCREASE THE INDICA-

TED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 

BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, 

THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND THE 

ENVELOPE SURFACE AT THE 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. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORICHARION Of AMERICA, HARRISON. NEW JERSEY 
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2IDAP4 
RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 

Ef 6.3 VOLTS 
ULTOR VOLTS=12000 TO 18000 
GRID-N24 VOLTS ADJUSTED FOR FOCUS. 
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CATHODE-DRIVE SERVICE 

1[ E.p= 6.3 VOLTS MUMBIOU 
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2IDAP4 
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 ATAVERAG 
BRIGHTNESS. 

RASTER SIZE 18x13-1/2 
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GRID DRIVE 
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GRID-DRIVE SERVICE 

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. 

RASTER SIZE 18x13 - 1/2" 
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PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Flth heater hautne controlled warm-up ttme 

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 Pet-
Cathode to all other electrodes   5 µµf 

External conductive coating to ultor. 52500 max. µµf 
1.2000 mjn. µµf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  76% 

Phosphor (For Curves, see front of this Se,tion). .P4—Sul f ide Type 
Aluminized 

Fluorescence  
Phosphorescence   White 

Persistence  Medium-Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.) 

Diagonal  110° 
Horizontal  105° 
Vertical   87° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  14-11116" t 5/16" 
Greatest width  20-1/4" t 1/8" 
Greatest height   16-3/8" t 1/8" 
Diagonal  21-3/8" t 1/8" 
Neck length   5-7/16" + 3/16" - 1/8" 
Radius of curvature of faceplate 

(External surface)  28-1/2" 
Screen Dimensions ( Minimum): 

Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area  262 sq. in. 

Weight ( Approx  ) 22 lbs 
Operating Position   Any 
Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bulb  J171G1/K1 
Base  Small-Button Eightar 7-Pin, 

Arrangement 2, ( JEDEC No.87-183) 

4-60 ELECTRON TUBE DIVSON 
,é,D10 CORPORATION Of AMERICA, RIAIIRISON, NEW JERSEY 
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PICTURE TUBE 

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 specified, voltage values 
are positive with respect to cathode 

Maximum Ratings, Design—Center Values: 

ULTOR VOLTAGE  20000 max. 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: 

Mith any ultorvoltage (Ec,k) between ig000, and 20000 volts 
and grid—No.2 voltage (Eca k) between 200 and goo volts 

Grid-No.4 Voltage for focus § . . . 0 to 500 volts 
Grid-No.1 Voltage ( Eclk) 

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)   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 ma 
Field Strength of Adjust-
able Centering Magnet 0 to 8 gausses 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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PICTURE TUBE 

Examples of Use of Design Ranges: 

With ultor voltage of 16000 
and grid-Nc.2 voltage of 400 

Grid-No.4 Voltage for focus. 0 tc 500 
Grid-No.1 Voltage for 

visual extinction of 
focused raster   -36 to -94 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  36 to 94 

Maximum Circuit Values: 

Grid-No.1-C.rcuit Resistance 1  5 max. megohms 

CATHODE-DRIVE . SERVICE 

Unless otherwise spectfted, toltage values 
are positive with respect to grid No., 

volts 
volts 

volts 

volts 

volts 

Maximum Ratings, Design-Center Values -

ULTOR-TO-GFID-No.1 VOLTAGE . . . . . . . 20000 nax. volts 
GRID-No.4-10-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 may. volts 
Negative-peak value  2 max. volts 

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

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

After equipment warm-up period . . .   180 mas. volts 
Heater positive with respect to catiode  180 max. volts 

Equipment Design Ranges: 

With any ul tor- t 0-grid-No. i voltage (Ee,g 1) between 150000 
and 20000 VO I t s and grid-Yo. 2- to-grid-No. voltage (Ecg i 

between 225 and 640 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus §   0 to 500 volts 

Cathode-th-Grid-No.1 
Voltage ( Egi ) for 
visual extinction 
of focused raster See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF APORICA, KARRISON. NEW JERSEY 

DATA 2 



2IDEP4-A 

PICTURE TUBE 

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 ya 
Grid-No.2 Current  -15 to +15 ya 
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 volts 

and gricl-No.2-to-grid-
No.i voltage of goo 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 

36 to 78 raster   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 

A Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

• Brightness and focus quality decrease with decreasing ultor voltage. 
In general, the ultor voltage should not be less than 15,000 volts. 

The grid-No.4 voltage or grid-No.4-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage ( or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage ( or grid-No.2-to-grid-No.i 
voltage) within design ranges shown for these items. 

a 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 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 the other 
electrodes. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF »AFRICA. MORISON. NEW MOP 
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2IDEP4-A 

PICTURE TUBE 

4-60 CE-10323 ELECTRON TUBE DIVISION 
RADIO CORPORATION 00 AMERICA. HARRISON. NEW JERSEY 
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2IDEP4-A 

PICTURE TUBE 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW REMY 
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2IDEP4-A 

PICTURE TI JBE 

ELECTRON TUBE DIVISION 
IIO CORPOIATION OF ANEENCA, HAMMON, NEW NESEV 



2IDEP4-A 

PICTURE TUBE 

MAX. 

SEE NOTE 6 

5*I2' 

r5. 
MOLD - MATCH LINE 

Per— 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 t 300 . ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE— LINE GAUGE JEDEC No.G—I26 ( SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 

UNE 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 I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT— 

LESS CLOTH. 

NOTE 6: BULGE AT SPLICE—LINE SEALMAYINCREASE THE INDICA— 

TED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 

BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE SEAL, 

THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND THE 
ENVELOPE SURFACE AT THE 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. 

4-60 ELECTRON TUBE DIVISION 
RADIO CO”ORATION Of AMERICA, MAREISOH, MEW OM, 

CE -10329C 
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2IDEP4-A 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ep = 6.3 VOLTS 

ULTOR-TO-GRID-NR1 VOLTS= 16000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2 1 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I8"x 131/2" 

I.C.I. COORDINATES OF SCREEN: X =0.270, y= 0.300 

  - - - CATHODE DRIVE 

H
I
G
H
L
I
G
H
T
 
B
R
I
G
H
T
N
E
S
S
-
F
O
O
T
L
A
M
B
E
R
T
S
 

800 

700--

600 

500 

300 1. 

200 

100 

 GRID DRIVE 

10 20 30 40 50 60 70 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

01 0 
p 

ELECTRON TUBE DIVISION 
.O10 CORFORATION OF MilltILF, .1111150N, NeW JUUY 

92CM - 10326 

GRID-DRIVE SERVICE 

E = 6.3 VOLTS 

ULTOR VOLTS= 16000 

GRID rq2 1 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I8"x 13 1/2 " 

80 
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Phosphorescence 
Persistence   

Focusing Method   
Deflection Methoo  Magnetic 
Deflection Angles ( Aoprox.): 

Diagonal 

2IDFP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6 3  
Current  0 6 

ac or dc volts 
amp 

Direct Intere'ectrode Capacitances: 
Grid No.1 to all other electrodes . 6 Mef 
Cathode to all other electrodes   5 ilo,f 

External conductive coating to ultor. . {2200 max. µµf 
1500 min. µµf 

Faceplate, Spnerical   Filterglass 
Light transmission ( Approx  ) 73% 

Phosphor (For Curves. see front of this section). . P4— SUI fide Type 

Fluorescence  White 
  White 

Short 
Electrostatic 

1100 
Horizontal  105° 
Vertical   

Electron Gun  Type Requir;ng No Ion-Trao Magnet 
Tube Dimensions: 

Overall length  14-7/16" ± 5/16" 
Greatest width  20-1/4' t 1/8" 
Greatest height   16-3/Er t. 1/8" 
Diagonal  21-3/8" ± 1/8" 
Neck length   5-7/16» z 1/8" 

Screen Dimensions (Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area  262 sq. in. 

Weight ( Apprcx  )  23 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  J171 ( 11C°) 
Socket 
Base  

Ucinite Part No.115446, or equivalent 
Small-Button Eightar 7-Pin, 

Arrangement 2, (JETEC No.87-183) 
Basing Designation for BOTTOM VIEW  SOR 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

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 

10-57 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



2IDFP4 

PICTURE TUBE 

GRID-DRIVE• SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design—Center Values: 

  f18000 max. volts 
1.12000e min. volts 

GPID-No.4 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative 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. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any utter voltage (Eck) between 12000 and 18000 volts 
and grid—No.2 voltage (Ec2 k) between 200 and 500 volts 

Grid-No.4-Voltage for 
focus*   0 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 

Eci k except video drive is a 
positive voltage 

Grid-No.4 Current  -25 to +25 µa 
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 voltage of 14000 tó000 volts 
and grid—No.2 voltage of 30o 400 volts 

Grid-No.4 Voltage for 
focus  0 to 400 0 to 400 volts 

Grid-No.1 Voltage for 
visual extinction 
of focused raster  -28 to -72 -36 to -94 volts 

ULTOR VOLTAGE 

see next page. 

10-57 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
RADIO CORIORAMON Of AMERICA. HARRISON. NEW JERSEY 



2IDFP4 

PICTURE TUBE 

Grid-No.1 Viceo Drive 
from Raster Cutoff 
(Black Level): 
White-level value  28 to 72 36 to 94 

Maximum Circuit Values: 

Grid-No.1-Circuit Renistance 

volts 

1  5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.2 

Maximum Ratings, Design-Center Values: 

 118000 max. volts 
112000e min. volts 

GRID-No.4-TO-GRID-No.1 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-1-0-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. 180 max. volts 
Heater positivewith respect tocathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-do.1 voltage (Ece i) between 12000 
and 18000 volts and grid-No. 2-to-grid-Ko.1 voltage lEcal l 

between 225 and 640 volts 

Grid-No.4-to-Gric-No.1 
Voltage for focus §   0 to 400 volts 

Cathode-to-Grid-No.1 
Voltage ( Ek g1 ) 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)   

ULTOR-TO-GRIC-No.1 VOLTAGE 

Grid-No.4 Current 

&,..§.'..: See next page. 

10-57 TENTATIVE DATA 2 
ELECTRON TUBE DIVISION 

Same value as determ:ned for 
Ekgi except v"deo drive is a 

negative voltage 
-25 to +25 µa 

RADIO CORPORATION OE AMERICA, HARRISON, NEW JERSEY 



2IDFP4 

PICTURE TUBE 

Grid-No.2 Current  -15 to +15 
Field Strength of 
Adjustable 
Centering Magnet'  0 to 8 gausses 

Examples of Use of Design Ranges: 

With a/tor-to-grid-
No.1 voltage of 14000 16000 volts 

and grid-No.d-to-grid-
No.1 voltage of 300 goo volts 

Grid-No.4-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  28 to 60 36 to 78 volts 

Cathode-to-Grid-No. 1 
Video Drive from 
Raster Cutoff 
(Slack Level): 
White-level value  -28 to -60 -36 to -78 volts 

Maximum Circuit Values: 

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

• 
Grid drive is the operating condition in which the video signal varies 
the grid—No.1 potential with respect to cathode. 

This value is a working design—center minimum. The equivalent absolute 
•inisule altor—, or ultor—to—grid—No.1 voltage is 11,000 volts, below 
which the serviceability of the 210FP4 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 altor—to—grid—No.1 voltage is never less that 11.000 volts. 
W 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 ( ot ultor—to— 
grid—No.1 voltage) or grid—No.2 voltage ( or grid—No.2—to—grid-80.l 
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 3/8— inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2— inch deflec— 
tion of the spot from the center of the tube face. 

M Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid 80.1 and the other 

electrodes. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CAT//ODE-RAY TUBES 

at front of this Section 

Curves and Charts shown under Type 2ICEP4 
also apply to the 2IDFP4 

10-57 TENTATIVE DATA 2 
ELECTRON TUBE DIVISION 

RADIO CORIORAIION 01 NAERICA, HARRISON. NEW JERSEY 
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PICTURE TUBE 
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PICTURE TUBE 
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2IDFP4 

PICTURE TUBE 

2 
MAX. 

341" MIN.* 

SEE NOTE 6 

S*12' 

r  MOLO -MATCH LINE 

 r 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 AXISANDULTOR TERMINAL 
BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) OF 

t 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: wITHTUBE NECK INSERTED THROUGH FLAREDEND OF REF-

ERENCE- LINE GAUGE JETEC No.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 SHOULDNOTBE RIGIDLYMOUNTED; 

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 

BU_B AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE mORE THAN 1/16" BEYOND 

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. 

10-57 CE-9359C 
ELECTRON TUBE DIVISION 

RADIO CORIOIIAIION Of AMERICA, HARRISON, NEW JERSEY 



21DHP4  

Picture Tube 
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  450 ± 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 mmf 

{2500 External conductive coating to ul max.tor . pf 
1700 mdn. mgf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission ( Approx.)   76% 

Phosphor (For Curve,, see front of tn is Sect ion) . P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx.)   20 lbs 
Overall Length   14-11/16" + 5/16" - 5/8" 
Neck Length  5-7/16" + 1/8" - 7/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 

Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dinienss ono l-Outlines and Bulb Jr7Itl X sheets 
at the front.of this section 

Cap  Recessed Small Cavity (([DEC No.J1-21) 
Bases ( Alternates): 

Small-Button Eightar 7-Pin, Arrangement 2, 
(JEDEC No.B7-183) 

Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC Mo.B7-208) 

Basing Designation for BOTTOM VICW  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 

02 

G 

04 

03 
G51ULTOR 
CL 

01 

Cap-Ultor 
(Grid No.3, 
Gr ,d No.5, 
Collector) 

- External 
Conductive 
Coating 

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

DATA 
3-62 



21DHP4 

Maximum Ratings, Desten-Naxtmum Valves: 

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: 

12th u/tor voltage of 16000 volts 
and grld—No.d 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 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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



Screen Dimensions ( Minimum): 
Greatest width 

2IDLP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 

<4, 

ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DULECTION 

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 molf 
Cathode to all other electrodes   5 med 

External conductive coating to ultor. 12500 max. µµf 
12000 min. µµf 

Faceplate. Spherical   Filterglass 
Light transmission ( Approx  )  74% 

Phosphor (For Curves, see front of this Section). . P4—Sul f ide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence   Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   
Horizontal   
Vertical   

Electron Gun  TYPe Requiring No Ion-Trap Magnet 
Tube Dimensicns: 

Overall lergth  17" ± 3/8" 
Greatest width  20-1,4" t 1/8" 
Greatest height   16-3,8" ± 1/8" 
Diagonal   21-3:8" t 1/8" 
Neck length   4-1/2" ± 3/16" 

90° 
850 

68° 

19-1/16" 
Greatest height   15-1/16" 
Diagonal   20-1/4" 
Projected area  262 sq. in. 

Weight ( APPrcx  )  24 lbs 
Operating Position  Any 
Cap  Recessed Smell 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 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid Nc.2 
Pin 11- Cathode 
Pin 12- Heater 

Cap- Lltor 
(Gr'd No.3, 
Grid No.5, 
Collector) 

C- External 
Conductive 
Coating 

9-58 
ELECTRON TUBE DIVISION TENTÂT VE DATA 1 

RADIO COEPOEATION OF .ERICA, MAMMON. NEW JEISEV 
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PICTURE TUBE 

ORID-DRIVEA SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

120000 max. volts 
.I12000. 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 negativewith respect tocathode 

During equipment warm-up period 
not exceeding 15 seconds   

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

Equipment Design Ranges: 

With any u/ tor voltage (Ec,p ) between 12000 and 20000 volts 
and grid-No.2 voltage (Ec2h) between 200 and5oo volts 

Grid-No.4 Voltage for 
focus§   

Grid-No.1 Voltage ( Ec ik) 
for visual extinction 
of focused raster  

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White- level value 
(Peak positive)   

1000 max. 
500 max. 
500 max. 

200 max. 
140 max. 

0 max. 
9. max. 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

410 max. volts 
180 max. volts 
180 max. volts 

-50 to +400 volts 

See Raster-Cutoff-Range Chart 

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  

See next page. 

for Grid-Drive Service 

Same value as determined for 
Ecik except video drive is a 

positive voltage 
-25 to +25 Ma 

-15 to + 15 ma 

0 to 8 

16000 
3.20 

0 to 400 

gausses 

volts 
volts 

volts 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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2IDLP4 \ 

PICTURE TUBE 

Grid-No.1 Voltage for 
visual extinction of 
focused raster   -28 to -72 volts 

Grid-No.1 Video Dive 
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-DRIVE. SERVICE 

Unless otherwl.:e sPectfted, voltage values are pos:ttve 
with respect to grid Nos 

Maximum and Minimum Ratings, Design-Center Values: 

120000 max. volts 
112000 min. volts 

ULTOR-TO-GRID-No.1 VOLTAGE   

GRID-No.4-70-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 
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 a/tor-to-grid-No. 1 voltage (E51 ) between 12000 

and 20000 volts and grid-No.2-to-gricl-No.1 voltage (Ee2gy 
between 225 and 64o 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 

See next .age. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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PICTURE TUBE 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black Level): 
White- level value 
(Peak negative).   Same value as determined for 

Ekg, except video drive is a 
negative voltage 

Grid-No.4 Current   -25 to + 25 Pa 
Grid-No.2 Current   -15 to +15 Pa 
Field Strength of Adjust-
able Centering Magnet*. 0 to8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grul-
No.: voltage of 26000 volts 

and grid-No.2-to-grid-
No.2 voltage of 300 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus   0 to400 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 -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 This value is a working design-center minimum. The equivalent also-
/ate sininua ultor- or ultor-to-grid-No.1 voltage is 11,000 volts, be-
low which the serviceability of the 2101.P4 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 

g than 11,000 volts. 

V The grid-No.4 voltage or grid-No.4-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage ( or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage ( or grid-No.2-to-grid-Mo.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 extraneo6s fields, the center of the 
undeflected focused spot will fall 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 
deflection of the spot from the center of the tube face. 

e 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 /- ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front ofthisSection 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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RASTER—CUTOFF—RANGE CHARTS 
GRID—DRIVE SERVICE 
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PICTURE TUBE 

SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JETEC GROUP 4,61286-203 
OR 

SMALL-SHELL 
DUODECAL 6- PIN BASE 

JETEC GROUP 4. N296-63 
(NOT E 3) 

9-58 CE-9660a ELECTRON TUBE DIVISION 
RAW° CORPORATION OF AMERICA 0011+50. NEW 1511SPY 
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PICTURE TUBE 

9-58 CE-96608 ELECTRON TUBE DIVISION 
RAO. CORPOIATION Of ANIMA. elAROSON. NEW lEltSEE 



2IDLP4 

PICTURE TUBE 

- 
2 7/1,E MAX. 

SEE NOTE 6 

7-- MOLD - MATCH LINE 

,,- SPLICE LINE 

"MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF A 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINEGAUGEJETEC No.G-I16 1SHOWNAT 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. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOTBERIGIDLY 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. 

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

NOTE 6: BULGEATSPLICE-LINE SEAL MAY INCREASE THE INDICA-

TED MAXIMUM VALUEFORENVELOPE 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. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-9660C 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

,E f = 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= 18x13-1/2" 

GRID-DRIVE SERVICE 

Ef = 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 . 18°)(13-1/2" 

450 

400 

350 

300 

250 

200 

150 

100 

50 

 lifq    ......   

:::".:«. ..."  .."  

un 

WI I f UM'  
CATHODE DRIVE 

GRID DRIVE 

uiiiuiuiuiuiuuui 
1118111111111 MUM! 

Z....  
isuisiiil iiuiduidflhiirnnu 
 -Lam. ..  

•     

o   
*   

 :::::::llill: •é o, Aly. : .......   

10 20 30 40 50 60 70 

v IDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION • 92CS-9143R1 
RADIO COMILATION Of MilfICA. HAMMON, MW AMY 

80 



A
V
E
R
A
G
E
 
D
R
I
V
E
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 

• • • • • • 
U 

Li 

G
R
I
D
-
D
R
I
V
E
 

C
A
T
H
O
D
E
-
D
R
I
V
E
 
S
E
R
V
I
C
E
 

.-s 
o • cc 
o WOW 
0 > 
o - 0  0 
ry 

-er e  
0 0 0 

• 0 0 
O 0. 0 W 
=0 1-0 

Co leo = 
00 1...1 1-0  C-) 
-  

a. 
cota• 

> CC-C O 
• 0 La -

‘c. I I- 0 = 0 
-J 01- I-

N 00 - 0 
> 31 I- (.1 

«4 
W 0 C.) 

o  Cr •-• 
> Ce 

MMMMMMMMMMMM MUMBMMUUBMBWMMMIIIIIMMUZUMMUUMUMBMMMMUMUMMBMWMMMBRZUM 

MZMMMMMMUMMMBMIMMBUIRZ 
MMUMMIUMMUMMUMWMUMMIIIM 

••• 

BZBMMMINIMMD MMMMM MUM MMMMM UM 

W 
> 

W Cr 
o  
0 
o 

a cc 
L' 

o 
cc 

MMMMMMM EIMMUMWORMIMIMMUMMUMMMUMMMBUMM 
"nlIMMMMUMMUMMMOMUMMINIMMMMMUMMUMM 

\BM 
-urn 

UM 
MMUMMMMUMMMMMMMUMMOMNIMMOMMMMUMM %Ma 111ZIOMMIIMMIUMMUMM 
MMMMMMMMMMMMMMMMMMM MMUMUMUMBMIMMIRUMMBM 

glIMUMUMMZUZMZZMMMMUMBe 

MINIMMMMMUMMMUMMUMMIRMIO MMMMMM UM» 

MMMIMMMUMBM MMMMMMMMMMMMMMMMM • 

MMMMMMMMMMMMMMMMM MIIMMUMMUUMMEM 

MMUMUMBMIBMMUMMMUUMMUMMOMM:111 

MMMINIMMIMMUMMMMMUMMMWM MMMMMM  MIMMMMUMMUMMUUMMIBM MMMMM MMIIIMOM 
»,• 

MMMIUMUMMMUMMIRIMMINIUMMUMMUMMMMUMMBMMUMBIERMMMMIMMIIMMINIMM 
MMMMMMMMMM MMIMMMMIMMIMMUMMUMMMUMMUMMMMMBWM MMMMMMMM UBMWOMMMIM II 

ammmotimmumm 

  C..,'  
MMBlis.A1 M M BOOMOMMUM 

:BUM MMMMMMMMMMM mane: MM e 
mom MMMMM mummummammic 

.imomonamm 

 1 la 

 u. 
mummmummi 

o 

SUI3dWV1111W aolin 

0  

U 

O  C. 

Cfl 

•C44.4.4 

a z5•  
0 

> 
o Br 

eL 

cr 

444. 
Z 

—4 Oc 

O 

O  

— 

F
I
M
:
M
1
1
 



2IDSP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS 

LOW GRID—No.2 VOLTAGE 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

CATHODE—DRIVE TYPE 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 volts 
Current   0.6 amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . 6 me 
Cathode to all other electrodes . . 5 me 

f2500 mx me 
External conductive coating to ultor. Î: 12000 min. me 

Faceplate, Spherical   eilterglass 
Light transmission ( Approx  ) 74% 

Phosphor (For Curves. see front of this Section) . . P4—Sul f i de Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence  Médium-Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  90o 
Horizontal  85° 
Vertical   68° 

Electron Gun  Type Requiring No ( on-Trap Magnet 
Tube Dimensions: 

Overall length  18" t 3/8" 
Greatest width  20- 1/4" ± 1/8" 
Greatest height   16-3/8" ± 1/8" 
Diagonal  21-3/8" t 1/8" 
Neck length   5-1/2' ± 3/16" 
Radius of curvature of faceplate ( External surface) . • 33" 

Screen Dimensions ( Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area  262 sq. in. 

Weight ( Approx  )  24 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J171 02/E1 
Base  Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.86-63), or 
Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.86-203) 

10-59 ELECTRON TUBE DIVISION 
1.10 CO•POINCEION OF AMERICA, NARRISON. NEW JERSEY 
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PICTURE TUBE 

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 

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.' 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE 120000 max. volts 
12000# min. volts 

GRID-No.4-1-0-GRID-No.1 VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-701-GRID-No.1 VOLTAGE  64 max. volts 
GRID-No.2-TO-CATHODE 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  180 max. volts 

Equipment Design Ranges: 

With any utter-to-grid-No,1 voltage ( E, 5") be-
tween 12000 and 20000 volts and grid-No.2-to-grid-
No . s voltage (E, 2e i ) between 4o and 64 volts 

Grid-No.4-to-Grid-No. 
Voltage for focus*  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
(Ekg i) for visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White- level value 
(Peak negative)  Same value as determined for 

Ekgi except video drive is a 
negative voltage 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of MURK& »ARIISOW. Al1W »SIT 
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PICTURE TUBE 

Grid-No.4 Current   -25 to +25 pa 
Grid-No.2 Current   -15 to + 15 pa 
Field Strength of Adjustable 

Centering Magnet'   0 to 8 gausses 

Examples of Use of Design Ranges: 
Ntth ultor-to-grid-
No.1 voltage of 18000 volts 

and grtd-No.2-to-grid-
No.1 voltage of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus   0 to 35U volts 

Cathode-to-Grid-No.1 Voltages 
for visual extinction 
of focused raster   32 to 47 volts 

Cathode-to-Grid-No.1 Video Drive 
from Raster Cutoff ( Black level): 
White- level value   -32 to -47 volts 

Maximum Circuit Values: 

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

▪ Cathode drive is the operating condition iwhich the viaeo signal 
varies the cathode potential with respect ton grid No.1 .,nd the other 
electrodes. 

Operation below this value is not recommended. 

• The grid-No.4 voltage or grid-No.a-to-grid-No,1 voltage reduired for 
focus of any individual tube is Independent of altar current and will 
remain essentially constant for values of ultor-to-grid-No.1 voltage 
or grid-No.2-to-grid-Not voltage within design ranges shown for 
these Itens. 

▪ Distance rom Reference Line for suitable PM centering magnet should 
not exceed 2-1/0. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 7/1p- inch 
radius concentric with the center of : he tube face. II 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. 

• The cathode-to-grid-No.1 voltage ( Choi) for visual extinction of 
focused raster will increase by approLmately 2 per cent for every 
1000-volt increase in ultor-to-grid-No.1 voltage and will decrease by 
approximately 2 per cent for every 1000- volt decrease in ultor-to-
grid-No.1 voltage. 

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TITRES 

at front of this Section 

10-59 ELECTRON TUBE consacem 
10010 CORPORATION OF AMERICA. eurelso“. NEW JERSEY 
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PICTURE TUBE 

SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N2I36-63 

OR 
SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N2B6-203 

(NOTE 3) 

10-59 CE- 102554 ELECTRON TUBE DIVISION 
RADIO CORPORM10.1 OF AMERICA. .R1150.1. NEW JERSEY 
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PICTURE TUBE 

10-59 ELECTRON TUBE DIVISION 
RADIO CORROEATIOM Of AMERICA, IRAERISON, MEW MERV 
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PICTURE TUBE 

2 -Th7/1e:MA:-5° 
.lr 

34e” MIN... 

SEE NOTE 6 

50 12' 

MOLD- MATCH LINE 

,er- SPLICE LINE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS 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 ( SHOWN AT FROM' OT 
THIS SECTION) AND WITH TUBE SEATED IN GAuGE, THEREFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 

OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 

MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 

FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 

A DIAMETER OF 2-3/4". 

NOTE I: 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- LINE SEAL MAY INCREASE THE INDI-

CATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 

THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

10-59 ELECTRON TUBE DIVISION 
LIMO COMOUTION Of MMICA. IIMMOIY. NEW JIISM 

CE - 10255C 
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RASTER- CUTOFF- RANGE CHART 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-Nal VOLTS . 18000 
GRID-N24-TO-GRID-N2 1 VOLTAGE ADJUSTED FOR FOCUS. 
*INCREASES OR DECREASES DIRECTLY BY APPROX. 2.70 

FOR EVERY 1000-VOLT CHANGE IN ULTOR-TO-GRID-NAI 
VOLTAGE. 
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//  CATHODE-DRIVE CHARACTERISTICS 

Ef=6.3 VOLTS 

ULTOR-TO-GRID-N21 VOLTS=I8000 
GRID- N22—TO- GRID- N21 VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID N2I TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS 
RASTER SIZE=18"x 13-1/2" 
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2IEAP4 
PICTURE TUBE 

•1 

SHORT RECTANGJLAR GLASS TYPE ALUMINIZED SCREEN 
LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DE.LECTION 

With heater having controlled warm-up ttme 

DATA 

General: 
Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   2.35 t 101 volts 
Current at 2.35 volts 0  6 amp 
Warm-up time ( Average)  11 sec 

Capacitance between External Conductive 
Coating and Ultor  f2000 max. mgf 

11500 min. pmf 
Faceplate, Spherical   Filterglass 
Phosphor (For corses. see front of this Section). . P4—Sulf.de Type 

Aluminized 
Deflection Angles (Approx.): 

Diagonal   110° 
Horizontal  105° 
Vertical   87° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  12-15/16' t 1/4" 
Greatest width  20-1/4" t 1/8" 
Greatest height   16-3/8" t 1/8" 
Diagonal  21-3/8" t 1/8" 
Neck length   3-11/16" t 1/16" 
Radius of curvature of faceplate 

(External surface)  28-1/2" 
Screen Dimensions ( Minimum): 
Greatest width  
Greatest height 
Diagonal  • 

19-1/16" 
15-1/16" 
20-1/4" 

Projected area  262 sq. in. 
Operating Position  Any 
Cap  Recessed Small Cavity ( JEDEC Nc.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.137-208) 
Basing Designation for BOTTOM VIEW  8JK 

Pin 1- Heater 4 Cap-Ultor 
Pin 2- Grid No.2 (Grid No.3, 
Pin 3-Grid No.1 Grid No.5, 
Pin 4- Grid No.4 Collector) 
Pin 6- Grid No.2 2 7 C - External 
Pin 7- Cathode Conductive 
Pin 8- Heater I Coating 

Maximum Ratings, Destgn-Center Values: 

ULTOR VOLTAGE. . . . .  18000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   850 max. volts 
Negative value   630 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 

4-60 
ELECTRON TUBE DIVISION 

10010 CORPORATION OF AMERICA, NARRIMN. NEW EIRSET 

DATA 



2IEAP4 

PICTURE TUBE 

GRID-No.1 VOLTAGE: 
Negative-peak value   350 max. volte 
Negative-bias value   140 max. volts 
Positive-bias value   0 max. volte 
Positive-peak value   2 max. volte 

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 

Nixie» Circuit Values: 

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

For X-ray shteldtng constderattons, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of thts Sect on 

1-60 ELECTRON TUSE DIVISION 
RADIO CORPORATION Of AMÉRICA, MANSON, NEW MSC/ 

DAL\ 



2IEP4-A, 2IEP4-B 
PICTURE iruiem 
RECTANGULAR GLASS TYPES 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

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 il tor   1750 max. µµf 

1500 min. mPf 
Faceplate, Cylindrical  Filterglass 
Phosphor (For Curves. 

see front of this TyPe 21EN—A Type alEP4-11 
Section). . . . . . P4--Sulfide Type P4--Sulfide Type 

Aluminized 
Deflection Angles (Approx.): 

Diagonal   70° 
Horizontal   65° 
Vertical   50° 

Electron Gur   lon-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Overall length   23" ± 3/8" 
Greatest width   20-1/4" ± 1/8" 
Greatest height  15-9/16" ± 1/8" 
Diagonal   21-7/32" ± 1/8" 
Neck length  7-15/32" 1 3/16" 
Radius of curvature of faceplate 

(External horizontal surface)  35" 
Screen Dimensions (Minimum): 

Greatest width   19-1/8" 
Greatest ) eight  1.3-7/8" 
Diagonal   20-1/16" 
Projected area   238 sq. 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  
GRID-No.2 VOLTAGE  

Cap- Ultor 
(Grid No.3, 
Collector) 

C- External 
Conductive 
Coating 

18000 max. 
500 max. 

volts 
volts 

-a—indicates a change. 

9-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 



2IEP4-A, 21EP4-13 

PICTURE TUBES 

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 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 positive with respect tocathode 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 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 
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Picture Tube 

e
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for 0liooterdial Cathode: 
Voltage ( AC or DC)  
Current at 6.3 volts  

Direct Interelectrode Capacitances: 
Grid No.1 to al' other electrodes . . . 
Cathode to ill other electrodes   

6.3 volts 
0.6 amp 

6 ggf 
5 mgf 

External conductive coating to ultor. . {2500 max. mgf 
2000 min. ggf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  74% 

Phosphor(ror Curve:, see front of this section) . P4--ulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persittence  Medium Short 
Focusing Method   Electrostatic 
Deflection Me:hod  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  110° 
Horizontal  105° 
Vertical  87° 

Electron Cun  Type Requiring No Ion—Trap Magnet 
Tube Dimersions: 

Overall length  13-3/8" ± 5/16" 
Greatest width  20-1/4" ± 1/8" 
Greatest height   16-3/8" t 1/8" 
Diagonal  21-3/8" ± 1/8" 
Neck length   4-3/8" ± 1/8" 
Radius c3 curvature of faceplate 

(External surface)  33" 
Screen Dimensions ( Minimum): 
Greatest wicth  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area  262 sq. in. 

Weight ( Approx  )  23 lbs 
Any 

 Recessed Small Cavity (JEDEC No.J1-21) 
  JI71 Hl/J1 
  Ucinite Part No.115446, or equivalent 
  Small—Button Neoeightar 7—Pin, Arrangement 1, 

(JEDEC No.87-208) 

Operating Positior 
Cap 
Bulb 
Socket 
Base 

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

DATA I 
8-60 
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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 - U1 tor 
(Grid No.3, 
Grid No.5, 
Coll ector) 

C - External 
Conduct ive 
Coat ing 

OR ID- DR I VEA SERV ICE 

Unless otherwise specified, voltage values 
are Positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE   f18000000 max 
112. min 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1000 max. 
Negative value  500 max. 

GRID-No.2 VOLTAGE   500 max. 
GRID-No.1 VOLTAGE: 

Negat ive-peak val ue   200 max. 
Negative-bias value   140 max. 
Positive-bias val ue   0 max. 
Posit ive-peak val ue   2 max. 

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

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

After equipment warm-up period  180 max. volts 
Heater posit ive with respect to cathode   180 max. vol ts 

Equipment Design Ranges: 

With any ut tor voltage (E55 ) between 12000 . and 18000 volts 
and grid—No.2 voltage (Ec2 h) between 200 and 5oo volts 

Grid-No.4 Voltage for focus*  0 to 400 volts 
Grid-No.1 Voltage ( E k) 

for visual extinctión 
of focused raster   See Raster—Cutoff—Range Chart 

for Grid—Drive Service 
Grid-No.1 Video Drive 

from Raster Cutoff 
(81 ack 1 evel ) : 
White-level val ue 
(Peak positive)   Same 

Ecik 

Grid-No.4 Current   
Grid-No.2 Current   
Field Strength of Adjustable 
Centering Magnet *   0 to 8 gausses e 

• 
• 

vol ts 
vol ts 

vol ta 
vol ts 
vol ts 

vol ts 
vol ta 
vol ts 
vol ta 

• 

value as determined for e 
except video drive is a 

positive vol tage 
-25 to +25 p.a 
-15 to +15 pa 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Examples of Use of Design Ranges: 

With ultor voltage of 16000 volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for foc.ls  0 to 400 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster   -35 to - 75 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  35 to 75 volts 

Maximum Circuit Values: 

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

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  518000 max, volts 
t120004 min. volts 

GRID-No.4-70-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-GR D-Nt.1 VOLTAGE: 

Positive-peak value  200 max. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

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

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

After equipment warm-up period . . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any u 1 t or-to-gri d-No. 1 voltage ( Eo 5g. ) be-
tween te000f and 18000 volts and grid-No.2-to-
grid-No.1 voltage (8, 24,2) between 225 and 640 Volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus §   0 ta 400 volts 

Cathode-to-Grid-No.1 
Voltage ( E4 1) for 
visual extinction 
of focused raster See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

(11114 RADIO CORPORATION OF AMERICA 
\Ile Electron Tube Division Harrison, N. J. 
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Cathode—to—Grid—No.1 
Video Drive from 
Raster Cutoff 
(Black level): 
White—level value 
(Peak negative)  Same value as determined for 

Ek except video drive is a 
gi negative voltage 

Grid—No.4 Current  —25 to +25 ga 
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-to-grld-
tio.1 voltage of 16000 volts 

and gr:d-No.y-to-grid-

Grid-No.4-to-Grid- volts 
No.i voltage of 30o 

No.1 Voltage for focus   0 to 400 volts 
Cathode—to—Grid—No.1 

Voltage for visual 
extinction of focused 
raster   34 to 63 volts 

Cathode—to—Grid—No.1 
Video Drive from 
Raster Cutoff 
(Black level): 
White—level value  —34 to —63 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.I potential with respect to cathode. 

e This value isa working design-center minimum. The equivalent absolute-
Isinieue ultor for ultor-to-grid-No.1) voltage is 11,000 volts, below 
which the serviceability of the 2IEMP4 will be impaired. The equip-
ment designer has the responsibility of determining a minimum design 
value such that under the worst probable operating conditions involv-
ing 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.4 ( or grid-No.4-to-grid-No.I) 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.I) voltage within design ranges shown for these 
items. 

Distance from Reference Line 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 circlehaving a 3/8- inch 
radius concentric with the center of the tube face. It is to De noted 
that the earth's magnetic field can cause as much as 1/2- inch de-
flection of the soot from the center of the tube face. 

Oatnode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.1 and the other 
electrodes. 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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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 2IEMP4 to protect it from being struck accidentally 

and to protect against possible damage resulting from tube 

implosion ..inder some abnormal condition. This safety cover 

can also provide X-ray protection when required. 

For X—ray shielding considerations, see sheet 

X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Sect:on 

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

19 1/16"MIN. 

SCREEN 
HEIGHT 

15 lie: 
MIN. 

ae4"± I/8" 

15 14R. 21/8 .. 

2.214' REFERENCE 
LINE 

(NOTE 2) 
I I " 
8 " 32 

SMALL-BUTTON NEOEIGHTAR 
7- PIN BASE, 

ARRANGEMENT I, 
JEDEC N2B7- 208 

(NOTE 3) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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13 38" 3 1;  

2 MIN. 

e 

eR. 

ULTOR 
RECESSED SMALL. 

CAVITY CAP 
JEDEC Ne JI -21 

(NOTE I) 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 5) 

çO 
c,C1',"e" 

<•( '. 04-e t‘,  „tee 

eee 

92C L-10761 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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* 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 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, THEREFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ( OF 

THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 

THE DESIGN OF THE SOCKET SHOULD 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 
LISTLESS CLOTH. 

MOTE 6: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE 

INDICATED MAXIMUM VALUE OF ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 1/13", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 

THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: WIDTH OF UNDISTURBED REGION BETWEEN MOLD-MATCH 

LINE AND SPLICE LINE IS 3/4" mIN.MUM. THIS SHOULD BE THE 

MAXIMUM WIDTH OF TUBE SUPPORT BAND. 

NOTE 8: TUBE MOUNTING OR YOKE SUPPORT CLAMPS MUST BE 
SPACED FROMITUBE 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. 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 

Ef = 6.3 VOLTS 

ULTOR VOLTS=12000 TO le000 
GRID-N24 VOLTS ADJUSTED 

FOR FOCUS. 

too 200 300 400 500 
GRID-N22 VOLTS 

Cathode-Drive Service 

4=6.3 VOLTS 

ULTOR-TO-GRID-N21 VOLTS.I2000 TO 119300 
GRID-N24-TO-GRID-N2 1 VOLTS ADJUSTED 

FOR FOCUS. 

100 200 300 400 

GRID-N22-TO-GRID-Nal VOLTS 

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

II) RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrooe Capacitances: 
Cathode to all other electrodes   5 Pf 4, Grid-No.1 to all ot'ier electrodes . . .   6 Pf 

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 ' on 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" ± 3/16" 
Projected Area of Sc-een  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 DIngenstonal-Outisnes and Bulb .1170 Ale sheets 
at front of this section 

Cap   Recessed Small Cavity ( JEDE(: No.J1-21) 
Base  Small- Shell Duodecal 5-Pin (JEDEC Group 4, 

No. BS- 57) 
Basing Designation for BOTTOM VIEW  12N 

ANODE 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Cao- Anode 
(Grip No.3, 
Screen, 
Coltector) 

G2 C- External 
Conductive 
Coeing 

RADIC CORPORATION OF AMERICA 
Electmnic Components and Devices Harrison, N. J. 

DATA 
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Maximum and Minimum Ratings, Design-Naxlmum 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 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  £6.9 max. volts 
15.7 min. volts 

PEAK 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 . vo lt s 

e 
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   12000 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 

ext,nction 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 
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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2IEQP4 
PICTURE TUBE 

OA 
V 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater hautnt controlled ware-up time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6  amp 
Warm-up time ( Average) . 11  sec 

For defsmtsow of heater Lane-up 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 Pia 
Cathode to all other electrodes  5 Pia 

External conductive coating to ultor f2500 max. µµf 
12000 min. mmf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx.)   73% 

Phosphor ( ro, curves, see front of this Section) P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   110° 
Horizontal   105° 
Vertical   87° 

Electron Gun  Type Requiring No lon-Trap Magnet 
Tube Dimensions: 

Overall length   12-9/16" t 5/16" 
Greatest width   20-1/4" ± 1/8" 
Greatest height  16-3/8" ± 1/8" 
Diagonal   21-3/8" t 1/8" 
Neck length   3-9/16" t 1/8" 

Screen Dimensions ( Minimum): 
Greatest width   19-1/16" 
Greatest height  15-1/16" 
Diagonal   20-1/4" 
Projected area   262 sq. in. 

Weight ( Approx.)   23 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J171 Hl/J1 
Socket  Ucinite Part No.115446, or equivalent 

 Small-Button Neoeightar 7-Pin, Arrangement 1. 
(JEDEC No.87-208) 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
.010 CORPORATION OF AlellIC•, 1.1111SON, NEW 11151V 
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PICTURE TUBE 

Basing Designation for BOTTOM VIEW  8JR 

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 

GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

flem 
112000* 

650 
f550 
1300 

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 to cathode 

During equipment warm-up period not 
exceeding 15 seconds  

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

Equipment Design Ranges: 

With any ultor voltage ( Ecult) 
and grid-No.2 voltage (Ec2k) 

Grid-No.3 Voltage for 
focus§  

Grid-No.1 Voltage ( Ecild 
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 

max. 

min. 
Max. 

max. 
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. volts1110 

between 12000 and iti000 volts 
between goo and 550 volts 

0 to 400 volts 

See Raster-Cutoff-Range Chart 
for Grid-Drive Service 

Same value as determined foil, 
Eci k except video drive is a 

positive voltage 
-25 to +25 µa 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CO”ORAIION OF AMERICA, HARRISON, NEW SISEE 
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PICTURE TUBE 

Grid-No.2 Current   -15 to +15 mo 
Field Strengtn of Adjust-

able Centering MagretS. . . O to 10 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 16000 1.8000 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): 
White- level value   34 to 63 43 to 78 volts 

Maximum Circuit Values: 

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

CATHODE-DRIVE' SERVICE 

Unless otherwise specified, voltage values are 
Positive with respect to grid No.1 

Maximum and Minimum Ratings, Design- Center Values: 

Î: 
volts 

ULTOR-TO-GRID-No.1 VOLTAGE  a.  1120006 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 (E00 ,) between tz000 
and ',goo° volts andgrid-No. a-to-grid-No.1 voltage (Ecai ) 

between goo and 690 vi.lts 

Grid-N0.3-to-Grid-No.1 
Voltage for focus §  to 400 volts 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
.0010 C011.01,110.4 01 AMF.ICA, NA.115014, NEW IERSfY 
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PICTURE TUBE 

Cathode-to-Grid-No.1 Volt-
age ( Ekg 1) for visual ex-
tinction of focused 
raster  

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White- level value 
(Peak negative)   

Grid-No.3 Current   
Grid-No.2 Current   
Field Strength of Adjust-

able Centering Magnet. . . 

Examples of Use of Design Ranges: 

With ultor-to-grid-
No.2 voltage of 

and grad-No.2-to-grid-
No.2 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   

See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 

Maximum Circuit Values: 

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

L Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

• This value isa working design-center minimum, the equivalent absolute 
minimum ultor- or ultor-to-grid-N0.1 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 and equipment variation the absolute minimum 
ultor- or ultor-to-grid-N0.1 voltage is never less than 11,000 volts. 

Y The grid-No.3 voltage required for optimum focusof any individual tube 
nay 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. 
't 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 change in ultor 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 is 

Same value as determined for 
Ekgi except video drive is a 

negative voltage 
-25 to +25 ma 
-15 to +15 ma 

0 to 10 gausses 

16000 28000 

goo 500 

0 to 400 0 to 400 

34 to 56 41 to 69 

volts 

volts 

volts 

volts 

-34 to -56 -41 to -69 voltsd011 

• 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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PICTURE TUBE 

obtained if the focusing voltage is within 75 volts of the value 
required for optimum focus and if the focusing voltage in maintained 
to within75 voltsof the optimumvalueduring line-voltage fluctuations. 

Distance from Reference Line for suitable Pm centering magnet lhould 
not exceed 2 - 1/4 . . Excluding extraneous fields, the center cf the 
undeflected focused spot will fall within a circle having a 3/e- 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 tie spot from the center of the tube face. 

M Cathode drive in 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 2IEQP4 to protect it from being struck 

accidentally and to protect against possible damage resulting 

from tube implosion under some abnormal conditior. This 

safety cover can also provide X-ray protection when required. 

For X-ray shtelding considerattons, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Sectton 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
1.5010 COVORATION Of ANOICA. memo... 141W HIM 
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PICTURE TUBE 

6-59 CE-9936R1A 

2"± Ve" 

I — T -

y AXIS I LREFERENCE LINE 
(NOTE 2) 

SMALL-BUTTON NEOEIGFITAR 
7- PIN BASE 

JEDEC NR B7-208 
(NOTE 3) 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AP.TERICA. HARRISON. NEW JERSEY 
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2IEQP4 

PICTURE TUBE 

ELECTRON TUBE DIVISION 
RADIO CO”ORATION OF AMERICA. NARRI ON, NEW 0115, 
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PICTURE TUBE 

MAX. 

3/4" MIN.* 

SEE NOTE b 

5*12' 

1-'5* 

MOLD- MATCH LINE 

ier-SPLICE LINE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BANCL(NOTE 7) 

DETAIL OF PANE'. 

ROTE 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 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 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED; 

IT SHOULDHAVEFLEXIBLE LEADS AND BE ALLOWED TOMOVE 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 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 

LINTLESS CLOTH. 

NOTE 6: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE 

INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE 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. 

MOTE 8: TUBE MOUNTING OR YOKE SUPPORT CLAMPS MUST BE 

SPACED FROM TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 

SUCH AS ASPHALT- IMPREGNATED FELT, OR EQUIVALENT. 

NOTE 8: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 
FROM REFERENCE LINE. 

6- 59 ELECTRON TUBE DIVISION 
RADIO C0.1,011ATION OF »MIKA, >I/MOON. NEW IEISEV 

CE-9936R1C 



E f = 6.3 VOLTS 
ULTOR-TO-GRID-NA1 VOLTS=12000 TO 18000 
GRID-N13-TO - GRID- Nal VOLTS ADJUSTED 

FOR FOCUS. 



2IEQP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

= 6.3 VOLTS 

ULTOR-TO-GRID -N2 1 VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N21 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18"x 13 1/2 " RASTER SIZE = I8"x 13 1/2 " 

GRID-DRIVE SERVICE 

Ef = 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. 

, I • • I-4 H-1±1±Iiiffil • • • - • • • 1 
I.0 I COORDINATES OF SCREEN: X=0.270, y=c).3oo 

500 

I s_LLI  
— — - CATHODE DRIVE 
 GRID DRIVE   

.11L1-11-411-1  

10 20 30 40 50 60 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF APARRICA, P.RRISON. NEW MUFF 

92CM-9942 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE DRIVE SERVICE 

Ef= 6.3 VOLTS 
ULTOR-TO-GRID-NR1 

VOLTS=12000 TO 18000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N21 TO GIVE 
FOCUSED RASTER CUTOFF 

'PP` -11TRI4 

GRID-DRIVE SERVICE 

E•F = 6.3 VOLTS 

ULTOR VOLTS= 12000 TO 18000 

GRID N2 I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

• 
-- —CATHODE DRIVE 

GRID DRIVE 

•• 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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Picture Tube 

Ille 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: 

41, Direct Interelectrode Capacitances: 
Cathode to all othe- electrodes . . . . 3.65 of 
Grid No.1 to all otner electrodes . . . 4.15 Pf 

External conductive coating to anode. . f 2000 pf max .. of 
11500 min 

Heater Current at 2.68 volts  450 ± 45 ma 
Heater Warm-Up Time ( Average)   11 seconds 

III,Electron Gun  Type Reguir;ng No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) . P4--Sul fide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  ) 75  5% 

Mechanical: 

Weight ( Approx  )  20 lbs 
Overall Length  12-15/16" ± 1/4" 
Neck Length   3-11/16"± 1/16" 
Projected Area of Screen  262 so. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Refererce Line 

For Additional Information on Coatings and Dimensions: 
SeePicture—Tube Dtmenssonal-Outlines and Bulb J271 01E sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Iripase  Small-Futton Neoeightar 7- Pin, Arrangement 1. 

(JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8JK 

G4 

Pin 1- Heater 
Pin 2- Grid No.2 

Illo Pin 3- Grid No.1 
Pin 4- Grid No.4 Gs 

Pin 6- Grid No.2 
Pin 7- Cathode 02 

Pin 8- Heater 

• 

Cap- Anode 
(Grid No.3, 

02 Grid No..5. 
Screen, 

ANODE 
Collector) 

C — External 
Conductive 
Coat ng 

RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison, N..1. 4-63 
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Maximum and Minimum Ratings, Design-Maximum 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  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  f2.9 max. volts 
t2.4 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 val-
ues are positive with resPecttocathode 

Anode Voltage   16000 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. megohmsg, 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this Section 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Monitor Kinescope 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 72° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes  6.5 Pf 
External conductive coating to anod.   fl5C0 max. pf 

t1200 min. pf 
Heater Current at 6.3 volts  600 ± 60 ma 
Electron Gun  Type Requ ring No Ion-Trap Magnet 

Optical: 

Phosphor ( For Curves, see front of this Section) . P4--Sulfice Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx.)   75.5% 

Mechanical: 

Weight ( Approx.)   24 lbs 
Overall Length   23.0:51" ± . 375" 
Neck Length  7.500" ± . 188" 
Projected Area of screen   262 sq.in. 
External Conductive Coating 

Type   Regular-Band 
Contact area for ground;ng  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- rube 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.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,, 
Pin 11- Cathode 
Pin 12- Heater 

Cap- Anode (Grid No.3, 
Grid No.5, Screen, 
Collector) Di 

C- External Conductive 
Coating 

Maximum and Minimum Ratings, Design-Yaxtmunt Values: 

Unless otherwise specified, voltage values 
are Positive with resP.ct to cathode 

Anode Voltage  f 22000 max. volts 

1 12000 min. volts 

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

DATA 
6-64 
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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  f69 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 CC voltage  200 max. volts 
CC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwtse speczfied, voltage values 
are posztzve wzth 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   -28to-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 

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



21FAP4 

Picture Tube 

111, 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 Interelectrooe Capacitances. 
Grid No.1 to all other electrodes . 6 
Cathode to all other electrodes . . . . 5 

External conduct ivecoatirg to ultor. 2500 max. Yo-a 
2000 min. /4.0.4f 

Electron Gur  Type Requiring No Ion-Trap Magnet 

111,Optical: 

Faceplate   Filterglass 
Light transmission “pprox  )  76% 

Phosphor (For Curves, see front of thl s Section) . . P4—Sul f ide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx  ) 20 lbs 
Overall Length  12-13/16" t 5,16" 
Neck Length   3-9/16" ± 1/8" 
Projected Area of Screen  262 sq. in. 
External Conductive Coating: 

Type  Mod,fied Band 
Contact a-ea for grounding  Near Reference Line 

For Additional Information on Coating!. and Dimensions: 
See PIcture-Tube Dmens tonal-Outisnez and Bulb J1.71 G/K sheets 
at the front of ths section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) e Base Small-Button Neoeightar 7-Pin, 
Arrangement 1 ( JEDEC No.67-208) 

Basing Designation for BOTTOM VIEW  8JR 

G3 2ClULTON 

• 

• 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 3- Grid No.2 
Pin 4- Grid No.3 
Pin 6- IC — 

Do Not Use GI 
Pin 7 - Cathode 

2 IC 

Pin 6- Heate-
Cap-Ultor 

(Grid No.4, 
Ccllector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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21FAP4 

Maximum Ratings, DesIgn-Naximum Values: 

ULTOR VOLTAGE   22000 max. volts 
GRID-No.3 ( FOCUSING) VOLTAGE: 

Positive value  700 max. volts Ile 
GRID-No.2 VOLTAGE   600 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. dolts 

PEAK HEATER-CATHODE VOLTAGE: 1111, Heater negative with 
respect to cathode: 
During equipment warm-up perioc 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. . 200 max. volts 

Heater positive with 
erespect to cathode  200 max. volts 

Typical Operating Conditions: 

With tator voltage of 16000 volts 
and grld-No.2 voltage of 5oo volts 

Grid-No.3 Voltage for focus   0 to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -43 to -78 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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Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS HO° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  600 t 5% 
Heater Warm-Up Time ( Average)  11 
Direct Inter-electrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 
Cathode fo all other electrodes. . . . 5 

f2000 max 
External conductve coating to ultor . . 11500 miu. 

Electron Gun  Type Requiring No Ion-Trap 

Optical: 
Faceplate Filterglass 

Light transmission ( Approx.)   76% 
Phosphor (For Curve,. see front of this Section) .Fg--Sulfide Type, 

Alluminized 

ma 
seconds 

mmf 
Mid 

»PS 
Magnet 

Mechanical: 

Operating Position  Any 
Weight ( Approx.)   20 lbs 
Overall Length   13-1/8" t 1/4" 
Neck Length  3-718" t 1/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 

Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dtmensional-Outlimes and Bulb Jiryi Gil sheets 
at the front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC Mo.B7-208) 
Basing Designation for BOTTOM VIEW  8KW 

Pin 1- Neater 
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 

G4 

CI) RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Ratings, Design—Nalczmum 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 ultor voltage of 160oo volts 
and grld—No.a voltage of soo 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 
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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Color Picture Tube 
INTEGRAL PROTECTIVE WINDOW 

THREE-GUN. GRADED-HOLE SHADOW-MASK TYPE 
AILUMINIZED TRICOLOR PHOSPHOR- DOT SCREEN 

ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

For Use in Color-TY Receivers 

The diFKP22isthe same as the xiFJP22 except that the surface 

of the protective window for the 21FIff'dd has not been treated 
to reduce sPecular reflection. 

RADIO CORPORATION OF AMERICA 
Electrono: Components and Devices Harrison. N. 1 
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Picture Tube 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

NO ION-TRAP MAGNE1 REQUIRED ALUMINIZED SCREEN 
RECTANGULAR GLASS TYPE 110° MAGNETtC DEFLECTION 

Low-Grid-No.2-Voltage--forCathode-Drive Operation 

Electrical: 

Direct loterelectrode Capacitances: 
Cathode to all other electrodes. . . . 5 Pf 
Grid No.1 co all other electrodes. . . 6 Pf 
External conductive coating to anode. . {2500 nax. 

2000 mir. Pf Pf 
Heater Current a: 6.3 volts  600 t 3C ma 
Heater Warm-Up Tine ( Average)  11 seconds 
Electron Gun  Type Requiring No lon-Trap Magnet 

Optical: 

Phosphor (=or Cornet-, see front of this Section) .P4 --Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light 7ransmission ( Approx.)   75% 

Mechanical: 

Weight ( Approx.)   25 lbs 
Overall leng:h   14.875" t . 281" 
Neck length  5.125" t . 125" 
Projected Area of Screen   282 sq.in. 
External Conductive Coating: 

Type   Regular-Band 
Contac: area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Pictur.—Tube Dimensional-Outlines and Bulb J187 E 
at front on this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Rase   Small-Button Neoeightar 7-Pin, 

A-rangement 1, ( JEDEC No.H7-208) or ( JEDEC No. 87-237) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3- Grid No.2 G 
Pin 4- Grid No.4 
Pin 6- Grid No.1 02 
Pin 7- Cathode 
Pin 8- Heater 
Cap- Anode ( 3rid No.3. 

Grid No.5, Screen, 
Collector) 

C - External Conductive 
Coating 

ANODE 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Maximum and Minimum Ratings, DesLen-.,fazzmum Values: 

Unless otherwise specified, voltage values 
are positive with respect to Grid No.2 

f22000 max. 
115000 min. 

Anode Voltage  

Grid-No.4 ( Focusing) Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

Grid-No.2 Voltage  250 max. volts 
Grid-No.2 to Cathode Voltage   f100 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   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 tocathode   200 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No. 

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. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front on this Section 

volts 
volts 

• 

• 

• 

• 

e 

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



29 lbs 

Regu'ar-Band 
Near Reference Line 

23EKP4 

Picture Tube 
PAN-G- PLY -- INTEGRAL IMPLOSION PROTECTICN 

(Provided by Formed Rim and Welded Tension Bands around Periphery of Tube 

Panel--- No Separate Satety-Gl ass or Integra l Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMIN'ZED SCREEN 
LOW- VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

NO ION- TRAP MAGNET REQUIRED 

Electrical: 

Direct interelectrode Capacitances: 
Cathode to all other elect rodes . . . . 5 Pf 
Grid No.1 to all other electrodes. . . 6 Pf 

External conduct ve coa ti ng to anode' . {2500 max. Pf 
1700 min. Pf 

Heater Current at 6.3 volt s  450 t20 ma 
Heater Warm-Hp Time ( Average)  11 seconds 
Electron Gun  Type Requiring No Ion--rap Magnet 

Optical: 

Phosphor (For Carves, see fron t o f this Section) .P4--Sul fide Type, 

Aluminized 
Faceplate Pilterglass 

Light transm.ssion at center ( Approx.)   42% 

Mechanical: 

Weight ( Approx.) 
Overall Length   18.000" . 375" 
Neck Length  

5.500" ± . 1" Projected Area of Screen   282 sq. in. 
External Conductive Coating: 

Type   
Contact area for grounding 

For Additional Informatior on Coatings. Dimensions, and Deflec-
tion Angles: 

See Picture- Tube Dimensional-Outlines and Bulb JrB7 J 
sheets at the front of this section. 

Cap  Recessed Smell Cavity ( JEDEC Nc-J1-21) 
Base  Short Small-Shell Duodecal 6-Pin, 

(JEDEC Groan 4, No. .86-203) 
Basing Designatirn for BOTTOM VIEW   12L 

04 

Pin 1 — Heater ANODE b Can— Anode, 
Pin 2- Grid No.1 (Grid No.3, 
Pin 6- Grid No.4 
Pin 10- Grid No.2 Grid eri0,5, 

Pin 11- Cathode ererei  •Collector)12-Meater C 02 C - External 

Conductive Gi 
Coating 

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

DATA 

8-64 



23EKP4 

Maximum and Minimum Ratings, Design—Maximum Values: 

Unless otherwise specified, 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   {6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds   450 max. volts 

After equipment warm-up period . . . . 300 max. volts 
Heater positive with respect to cathode: 

Combined AC di DC voltage   200 max. volts 
DC Component   100 max. volts 

volts 
volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 

Anode Voltage  20000 volts 
Grid-No.4 Voltage b   200 volts 
Grid-No.2 Voltage  400 volts 
Cathode Voltage for visual 
extinction of focused raster   36 to 78 volts 

Field Strength of required 
adjustable Centering Magnet  0 to 12 gauss 

Maximum Circuit Value: 

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

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 + u00 volts with the combined 
gric—No.1 voltaae 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-2F21 monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front on this Section 

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



23ENP4 

Picture Tube 

PAN-O-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided byForned Rim and Welded Tension Ganda 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. . . . 
Grid No.1 to all other electrodes. . . 

External conduct ide coating toanode a . 

6 
2500 max. 
1700 min. 

pf 
pf 
pf 
pf 

Heater Current at 6.3 volts  600 ± 5.0 ma 
Heater Warm-up Time ( Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curve., see front of this Section) . .P4-Sul fide Type, 
Alminized 

Faceplate   Filterglass 
Light transnissiom at center ( Approx  )  42% 

Mechanical: 

Weight ( Approx  )  29 lbs 
Overall Length  18  125" ± . 375" 
Neck Length  5  525" t .125" 
Projected Area of Screen  282 sq. in. 
External Ebnductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Re'erence Line 

For Additonal Information onCoatings, Dimensions,and Deflec-
tion Angles: 
See Picture-Tube Dtmenstonal-Out Ines and Bulb 2187 J 
sheets at tue 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 Desilnat ci for BOTTOM VIEW  12L 

04 

ANODE 
Pin 1 -Heater 
Pin 2-Grid No.1 
Pin 6-Gri. No.4 
Pin 10- Grid No.2 
Pin 11 -Catiode 
Pin 12- Heater 

Cap - Auode 
Grid 140.3, 

Grid No.5, 
Gcreen. 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 

Anode Voltage 125000 max, volts 
111000 min. volts 

Grid-No.4 Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

70 
{ 

Grid-No.2 Voltage  Max. volts 
40 min. volts 

Cathode Voltage: 
Negative peak value  2 max. volts 
Negative bias value  0 max. volts 
Positive bias value  100 max. volts 
Positive peak value  150 max. volts 

Heater Voltage   {6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment warm-up period . . .   300 max. volts 
Heater positive with respect tocathode: 

Combined AC & DC voltage   200 max. volts 
DC Component   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.: 

Anode Voltage  20000 volts 
Grid-No.4 Voltage b   200 volts 
Grid-No.2 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 

a Includes implosion protection hardware. 

The grid—No.4 voltage required for optimum focus of any individual tube 
will nave a value anywhere between 0 and +400 volts with the combined 
grid-80.1 voltage and video— signal voltage adjusted to give an anode 
current of 200 . icroamPeres on a 13-1/2— inch by 18— inch pattern from an 
RCA-2,- 21 monoscope. or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



Diode Nomograph 

AVERAGE PLATE-CHARACTERISTIC NOMOGRAPH 
For Diodes and Rectifiers 

• 
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Diode Nomograph 

The Diode Nomograph on the preceding page may be used to 
determine foradiode unit ( 1) tube voltage drop for any plate 
current, or ( 2) plate current for any plate voltage when values 
for a single plate—voltage, plate—current conditionareavaila— 
ble from the published data. The nomograph may also be 
used to compare the perveance ( G = Ib/Ed•) of several diodes. 

For convenience, PLATE VOLTS and PLATE MILLIAMPERES are 
plotted on two—decade logarithmic scales with the PERVEANCE 
line located between them. 

To determine for a specific diode unit the desired tube 
voltage drop or plate current: 

1. Obtain the plate—voltage, plate—current condition 
from the published data for the type. 

2. Select convenient values for the decade scales for 
PLATE VOLTS and PLATE MILLIAMPERES. 

3. Locate and connect with a straightedge the points 
for PLATE VOLTS and PLATE MILLIAMPERES obtained from 
the data. 

4. Mark. the intersection of the straightedge and the 
PERVEANCE line. 

5. With this intersection as a pivot point, line up the 
straightedge with the desired value of PLATE VOLTS 
or PLATE MILLIAMPERES, and read the corresponding 
value of tube voltage drop or plate current on the 
appropriate scale. 

Becausethe pivot point fora specificdiodeunit represents 
its perveance, the pivot points for several units ( plotted to 
the same scales) indicate their relative perveance. 

EXAMPLE 

The published data for type 5U4GB gives a tube voltage 
drop ( Per plate) of 44 volts at plate ma. = 225. 

1. To determine the tube voltage drop at plate ma. = 100: 
a. On the nomograph, establish the decade scale for 

PLATE VOLTS as 1, 10, 100 ( reading down) and the 
scale for PLATE MILLIAMPERES as 10, 100, 1000 
(reading up). 

b. Locate and connect the points " PLATE VOLTS = 44" and 
"PLATE MILLIAMPERES = 225" with a straightedge. 

c. Mark the intersection of the straightedge and the 
PERVEANCE line. 

d. Pivot the straightedge about this intersection, line 
it up with the point " PLATE MILLIAMPERES = 100", and 
read " PLATE VOLTS = 25"--the tube voltage drop 
(Per plate). 

2. To determine the plate current at plate volts = 33: 
a. Use the same pivot point on the PERVEANCE line as in 

"id' above, line up the straightedge with the point 
"PLATE VOLTS =33", and read"PLATEMILLIAMPERES= 150". 

LIMITATIONS 

For readings in the order of 1 volt and/or 1 milliampere 
or less, the nomograph is not accurate because of the effects 
of contact potential and initial electron velocity. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2IMP4 

PICTURE TUBE 
RECTANGULAR METAL-SHELL TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

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

Faceplate, Spherical  Frosted Filterglass 
Phosphor ( Fo. Curves, see front of this Section) . P4-- Sulfide Type 
Deflection Angles ( Approx.): 

Diagonal   70° 
Horizontal   66° 
Vertical   50° 

Electron Gu r   Ion- Trap Type Requiring 
External Single- Field Magnet 

Tube Dimensions: 
Maximum overall length   22-5/8" 
Greatest width at lip  19-23/32" i 1/8" 
Greatest height at lip   15-5/16" t 1/8" 
Diagonal at lip  20-3/4" ± 1/4" 
Neck length  7-1/2" t 3:16" 
Radius of curvatu ,e of faceplate ( External surface). • 33" 

Screen Dimensions ( Minimum): 
Greatest width   18-1/8" 
Greatest height  13-11/16" 
Diagonal   19-1/8" 

Operating Position  Any 
Ultor Terminal ......... . . . . Metal- Shell Lip 
Base . . Small-Shel' 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- G- id No.2 
Pin 11- Cathode 
Pin 12- Heater 

Metal-Shell Lip - 
Ultor 
(Grid No.3. 
Grid No.5, 
Collector) 

Maximum Ratings, Design- Center Values: 

ULTOR VOLTAGE  16000 max. volts 
GRID-No.4 (=OCLSING) VOLTAGE: 

Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative- bias va?ue  125 max. volts 
Positive- bias va)ue  0 max. volts 
Positive—peal. value  2 max. volts 

..—indicates a change. 

9-58 
ELECTRON TUBE DIVISION 

11,0i0 corrorAtion Of AMEIIICA, 1.1111,01, NEW If ISIV 

DATA 
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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 positivewith respect to cathode  180 max. volts 

Maximum Circuit Values: 

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

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO COAPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 
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Picture Tube 

• RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 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. . . 1 750 max- Pf 
1500 min. pf 

Heater Current at 6.3 volts   600 t 60 ma 
Electron Gur  Type Reouiring 

No Ion-Trap Magnet 

Optical: 

Phosphor (for Curves. see front of this Section) . P4--Sul'ide Type, 
Aluminized 
, Faceplate, Cylindri:al   Flterglass 

Light transmission ( Approx  )  74% 

Mechanical: 

Weight ( Approx  ;  29 lbs 
Overall Length  23-1/32" t 3/8" 
Neck Length   7-1/2" t 3/16" 
Projected /yea 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 Dinensional-Outlines and Bulb Ji7o A/C sheets 
at front of this section 

Cap   Recessed Small Cavity ( JEDEC No.J1-21) 
Base  Small-Shell Duodecal LEDEC Group 4, No.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 

04 

ANODE 

H H 

G2 

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 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 

RADIO CORPORATION OF AMERICA DATA 
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GRID-No.2 VOLTAGE   ,n¿J ,, x. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts e 
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 
OC component  100 max, volts e 

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   -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 
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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Picture Tube 
e RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: e Cathode to all other electrodes . . . . 5 Pf 
Grid No.1 to all other electrodes . . . 

1750 max. Pf 
External conductive coating to anode. . Pf 

1500 min. pf 
Heater Current at 6.3 volts   600 t 60 ma 
Electron Gun  Type Requiring 

No Ion-Trap Magnet 

• 

• 

• 

Optical: 

Phosphor (For Curves. see front of this section) . PA—Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  J  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  Regutar-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines and BulbJt7o B/D sheets 
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) 
  12L 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 

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 vat— S ues are positive with respect to cathod. 

ANODE VOLTAGE   20000 max. volts 

RADIO CORPORATION OF AMERICA DATA 
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GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.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 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 
X-RADIATION PRECAUTIONS FOR CATBODE-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 ALUMINIZED SCREEN 

MAGNETIC FOCUS 700 MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all otner electrodes . . . . 5 pf 
Grid No.1 to 311 other electrodes . . . 6 Pf 

External concbctive coating to anode. . 1750 max. pf 
1500 min. pf 

Heater Current at 6.3 volts   600 t 60 ma 
Electron Gun  Type Requiring 

No lon-Trag Magnet 

Optical: 

Phosphor (Fo- curses. , ee front of this section) . P4—Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transrivssion ( 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 Dmensional-Outtinesand Bulb.h7o BID sheets 
at front of this :;ection 

Cap   Recessed Smali Cavity (JEDEC No.J1-21) 
Base  Smal l-Shell Duodecal 5-Pin (JEDEC Group 4, No. 

65-57) 
Basing Designation for BOTTOM VIEW  12N 

ANODE 
Pin 1 - Heater 
Pin 2 -Grid No.1 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

H H 

Cap- Anode 
(Grid No.3, 
Screen, 
Collector) 

C - External 
02 Conductive 

Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Uniess otherwise specified, voltage val-
ue,: are Positive with respect to cathode 

ANODE VOLTAGE   20000 max, 
GRID-No.2 VOLTAGE   550 ma). 

volts 
volts 

0 RADIO CORPORATION OF AMERICA 
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GRID-No.1 VOLTAGE: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts e 
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 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 ccnsiderations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUEES 

at front of this Section 

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

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

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 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Anales (Approx.): 

Diagonal  92° 
Horizontal   Boo 
Vertical   65° 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 Yid 
Cathode fo al other electrodes . . . 5 Po+f 

1'2500 mas. 
External conductive coating to ultar. L1700 mir.. mmf 

Electron Gun  TYPe Requiring No Ion-Trap Magnet 

Optical: 
Faceplate   Filterglass 

Light transmission at center ( Apprciix  )  78% 
Phosphor (For curveo. see front of this Si.iction). .P4 --Srltide Type 

Aluminized 
Fluorescence  White 
Phosphorescence   White 

Persistence Med  um Short 

Mechanical: 

Tube Dimensions: 
Overall length  13" ± 3/8" 
Greatest width  20-1/2" + 1/16" - 1/8" 
Greatest height   16-1/2"t 1/8" 
Diagonal   23-25/64" t3/32"- 1/8" 
Neck length   5-L/2" t 3/16" 
Curvature of faceplate ( Radii): 

Center  50" 
Edge  36-3/4" 

Screen Dimensions (Minimum): 
Greatest width  19-1/4" 
Greatest height   15-1/8" 
Diagonal   22-5/16" 
Projected area  282 sq. in. 

Weight ( Approx  )  25 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bulb  J187C1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Base Short Small-Shell Duodecal 6 Fn 
(JEDEC Group 4, 136-203) 

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 

GRID-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 
L11000 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 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 lE0,0 of ifl000 volts 
and grid-No.2 voltage (E, 2 ) 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. I. 
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CATHODE-DRIVE4 SERVICE 

Unless otherwise specified, Joltage values 
are positive with respect to grid Not 

Maximum and Minimum Ratings, Design-Maximum Values: 

1 ULTOR-TO-GRID-No.1 VOLTAGE  22000 mix. volts 
111000 min. volts 

GRID-No.4-TO-GRID-Nb.1 ( FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TD-GRID-o.1 VOLTAGE  17300 max. volts 
50 min. volts 

GR'D-No.2-TD-CATHOCE VOLTAGE  550 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   220 max. volts 
°ositive-bias va'ue   154 max. volts 
Negative-bias value   0 max. volts 
Negative- peak value   2 max. volts 

HEATER VOLTAGE  6.9 nex. volts 
{5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respec to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 nax. volts 
After equipment warm-up period  200 max. volts 

Heater Positive with 
respect to cathode  200 Fax. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 
voltage lEco ll of 18o0, volts 

and grid-No. 2-to-grid-No.1  
voltage lEce il 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 extiwction 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 

à Grid drive is the operating condition in which the video signal varies 
the grid-Not potential with respect to cathode. 

e The grid-No.4 ( or grid-No.4-to-grid-110.1) voltage required for optimum 
focus of any individual tube will have 4 value anywhere between 0 and 
400 volts, is independent of ultor current and will remain essentially 
constant for valu of ultor ( or ultor-tv-grid-Not( voltage or grid-
No.2 ( or grid-No.2-to-grid-No.1) voltage within design-afaximum ratings 
shown for these items. 

ISee Raster-Cutoff- Range Chart for Grid-trive Service. 

V Distance iron Reference Line for suitable PM centering magnet should 
not exceed 2-1/4'. The specified centering magnet compersates only 
for the effect whi,h mechanical tube tolerances may have on the location 
of the undeflectee focused spot with re,pect to the center of the tube 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Somerville, N. J. 
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face. Maximum field strength of adjustable centering magnet equals, 

A\/Ec5 k or Eco l ( volts) 

,  x 10 gausses 
16000 ( volts) 

The equipment manufacturer must determine and supply additional com-
pensation for the effects of the earth's magnetic field and extraneous 
fields due to choice of circuitry and components. The additional 
compensation should preferably Deepened as 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. 

4 See Roster-Cutoff-Range Chart for Cathode-Drive Service. 

OPERATING CONSIDERATIONS 

X-Ray Warntng. 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 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 0 
Electron Tube Division Harrison, N. J. 
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TRANSPARENT PROTECTIVE COATING 
(OPTIONAL) 

SCREEN WIDTH 19 i" 

20 p rt6"- ONOTE 6) 
12" 

24'R. 
48R. - - 

2.16" 
3.109" 

SCREEN HEIGHT 
15f 
MIN. 

SHORT SMALL-SHELL DUODECAL 6 PIN BASE JEDEC GROUP 4, N2136-203 (NOTE 3) 

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

t 

(NOTE 6) 

letr 

12fti' 

REINFORCING RIDS 
SEE PANEL DETAIL 

td" 
R. 3 62e 

3.  

ULTOR RECESSED SMALL 
CAVITY CAP 

JEDEC Nit J I -21 
(NOTE I) 

7 »tà.--.14-2»t•T 

i" 

92C L - 10837RI 

RADIO CORPORATION OF AMERICA 
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 .01Cr-.015* 

2.250" 

3.375" L  
I 4seeLl 

1-  

1-1- 
Kiefe) 

 MOLD-MATCH LINE  Lif 
 !Ir4  • SPLICE LINE 

AL BULGE 
(NOTE 7) 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF ± 30 0 . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE- LINE GAUGE JEDEC No.G-116 ( SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED INGAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR 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. 

NOTE 4: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 

THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-

SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 13: 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 0 
Electron Tube Division Harrison, N. J. 
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BULB—CONTOUR OIMENSJONS 

• 

• 

• 

LO//16-SIDE VIEW 

D 

10.02" 

9J4"  —01 

9.29' 

1 
799" • 

6.48"  
I 

7.26"  

5.63" 41 

3.65' 1 
2.65" 

C 4.72'  

REFERENCE LINE'r—j 

C-0 LIN -

SHORT-SWE VIEW 

6.31' 
7.58" 6.77" 5.81" 

7.89' 718' 
8.07" 

K 

4.56- 4 
5.27" 

II 

2.281 

k--3.0311 

Fi*E-542rte-1 

678'  
6.03"  

I 
Z53' » I 

 8.28"  
908'  

NOTE: PLANES A THRU K ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE C-D L,NE. THESE COORDINATES 

DESCRIBE THE BULB EXTERNAL CONTOUR IN PLANES THROUGH THE 

TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. 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 

The 23ASP4 is the same as the 23AHP4 excePt for the following 
items: 

Mechanical: 

Tube Dimensians: 
Overall length   17" ± 3/8" 
Neck length  4-1/2' ± 3/16" 

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

• 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 

GENERAL DATA 

e Electrical: 
Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warm-Up Time ( Average)   11 .teconds 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   92° • Horizontal'   80° 
 Vertical   65o 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. . 6 mgf 
Cathode to all other electrodes. . . 5 po,f 

25 max. Wf External conductive coating to ultor f 1 001700 min. ggf 
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) PA—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   18" ± 3/8" 
Greatest width   20-1/2" + 1/16" - 1/8" 
Greatest height  16-1/2" ± 1/8" 
Diagonal   23-25/64" + 3/32" - 1/8" 
Neck length  5-1/2" ± 1/8" 
Curvature of faceplate ( Radii): 

Center  50" 
Edge   36-3/4" 

Screen Dimensions ( Minimum): 
Greatest width   19-1/4" 
Greatest height  15-1/8" 
Diagonal   22-5/16" 
Projected area   282 sq. in. 

Weight ( Approx.)   25 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bulb   J187C1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N..1. 
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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 

CATHODE-DRIVEA 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  f22000 max. volts 
111000 min. volts 

GRID-No.4-TO-GRID-No.1 
(FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  1225 
40 min. volts 

max. 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  1 max. 6..7 9 
5 min. volts 

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 positivewith respectto cathode 200 max. volts 

Typical Operating Conditions: 

With u/tor-to-grid-No.1 
voltage (E,, ei ) of 20000 volts 

voltage lEc2gi l of 5 gle 
and grid-No.-to-grid-No.s o 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 Magnets   0 to 12 gausses 41, 

• 

• 
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Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance  1.5 max. me.gohms 

go Cathode drive is the operating condition in which the viCeo signal 
varies the cathode potential with respect to grid No.1 and the other 
electrodes. 

e The grid-No.u-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 cf 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-maximum ratings shown for these items. 

Ile . See Raster-Cutoff-Range Chart for Cathode-Drive Service. 
Distance from Reference Line for suitable FM centering magnet should 
not exceed 2-1/4f. The specified centering magnet compensa:esonly 
for the effect which mechanical tube tolerances may have on the 
location of the undeffected focused spot with respect to the center of 
the tube face. Maximum field strength of adjustable centering magnet 
equals: 

• 
VEcsk or Fc„1 ( volts) 

16000 (volts) 
x 10 gausses 

The equipment manufacturer must determine and supply additional com-
pensation for the effects of the earth's magnetic field and exuaneous 
fields due to choice of circuitry and components. The additional com, 
pensation should preferably be applied as part of the magnetic field 
of the deflecting yoke. 

OPERATING CONSIDERATIONS 

X-Ray WarnIng. When operated at ultor voltage, up to 
16 kilovoltt, this Picture tube does not produce amy 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 exposure at close range whenever the operating 

conditions nvolve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Folluwing con-

ventional picture tube practice, it is recommended that the 

cabinet be provided with a shatterproof, glass cover aver the 

e face of this pictLre 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 wher. required. 

• 

• 
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RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 
4.6.3 
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92C5-10823 

DIMENSIONAL OUTLINE and 
BULB-CONTOUR DIMENSIONS 

shown under Type 23AHP4 also apply to the 23AWP4 
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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 ± 30 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. . . 6 µµf 
Cathode to all otner electrodes. . . . 5 µµf 

2500 max. ggf 
External conductive coating to ultor . {1700 min mgf 

Electron Gun  Type Requ;ring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission ( Approx.)   78% 

Phosphor (For ctryes. .e front of this Section) .P4--Sulfide Type, 
Aldminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx.)   25 lbs 
Overall Length   18-1/8" ± 3/8 
Neck Length  5-5/8" ± 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-Outtines and Bulb J187 C/F sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.86-203) 
Basing Designatlon 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 

0 3P5 
CL 

GI 

H 

G2 

Cap-Ulfor 
(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, OesIgn-Vexteue Values: 

f25000 max. volts 
ULTOR-TO-GRID-No.1 VOLTAGE  

111000 min. volts 
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 t 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 
1 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: 

filth ultor-to-grid No.1 voltage of 20000 volts 
and gr2d-No.2-to-grsd-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  30 to 54 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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Picture Tube 

BI- PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DR!VE 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 Mihf 
Cathode to all other electrodes . . . . 5 pod 

{ 2500 max Me 
External conductive coating to ultor. . 1700 min .. Mgf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel   Filterglass 
Light transmissiom ( Approx  )  40% 

Phosphor (For Curves, see front of this Section) . P4—Sul f idle Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approv  )  35 lbs 
Overall Length  18-7/16° t 7/16" 
Neck Length   5-5/8" t 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 

TYPe Regular Band 
Contact area for grounding  Near Reterence Line 

For Additiona Information on Coatings and Dimensions: 
See Picture-Tube Dusenstonal-Out lines and Blab J187 D/G sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Short Small-Shell Duodecal 6-Pin 

LJEDEC Group 4, No.86-203) 
Basing Designation for BOTTOM VIEW  12L 

ULTORGal 
Pin 1 - Heater 1r7;4ai Cap - Ultor 
Pin 2- Grid No.1 CL (Grid No.3 
Pin 6- Grid No.4 Grid No.5, 
Pin 10- Grid No. Collector) 
Pin 11- Cathode CO lo C - External 
Pin 12- Heater L  02 Conductive 

Coating 

RADIO CORPORATION OF AMERICA 6 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  f25000 max. volts 
t15000 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  1225 max. volts 
1 40 min. volts 

GRID-140.2-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  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-u0 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 grid-No.a-to-grid-No.2 voltage of 5o 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 
1-RADIATION PRECAUTIONS FOR CAT//ODE-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 

The a3BLPs is the same as the a3BliTa excePt for the following 
stem: 

Optical: 

Surface of Protective Panel  Treateo to reduce 
specular reflection 

RADIO CORPORATION OF AMERICA 
Electron Tube Ditasion Harrison, A. J. 
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Picture Tube 
BI- PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1,0° MAGNETIC DEFLECTION 

With Heater !laving Controlled Warm-Up Time 

GENERAL DATA 

• 

• 

Electrical: 

Heater Current at 6.3 volts  450 i 5% ma 
Heater Warm-Up Time ( Average)   11 seconds 
Direct Inter-electrode Capacitances: 
Grid No.1 to all otner electrodes. . . 6 Me 
Cathode to all other electrodes. . . , 5 Pmf 

External conductive coating to ultor . { 2500 max. med 
2000 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel  Filterglass 
Light transmissior ( Approx.)   401 

Phosphor (For Cores, see front of this Section) .P4--Sulfide Type, 
Aluminized 

Mechanical: 

Operating Positon  Any 
Weight ( Approx.)   32-1/2 lbs 
Overall Length   15-3/16" t 3/8" 
Neck Length  5-1/8" t 1/8" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Nuenstonal-OutItnes andButb.J187.A sheets 
at the front of this section 11, 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 

Cap-Ultor 
(Grid No.3. 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Mum°, Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE   f23000 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  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 e 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With ultor voltage of it5000 volts 
and grtd—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 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

• 

• 

RADIO CORPORATION OF AMERICA 
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Picture Tube 

• 

• 

DI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

The 238TP4 Is the same as the 23YP4 except for the followsne : tem: 

Maximum and Minimum Ratings, Design-Maximum Values; 

Anode ( Ultor) Voltage  f25000 max. volts 
t15000 min. volts 

23CBP4 

• Picture Tube 
81-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

The 23CBP4 ts the same as the 23BQP4 except for the following Item: 

Optical: 

Surface of Protective Panel Treated to reduce 
ci,lar reflection 

23CGP4 

• 

• 

• 

CON7ROLLED NEATER 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

The 23CGP4 : s the same as the 23A11P4 

Electrical: 

Hedter Current at 6.3 volts  

Picture Tube 
WARM-UP TIME 

ALUMINIZED SCREEN 
92° MAGNETIC DEFLECTION 

except for the fcllowlneitem: 

450 ± 20 ma 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
BI- PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW- VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Wi-JI Heater Having Controllec Warm- Up Time 

DATA 

General: 

Heater, for Unibotential Cathode: 
Voltage ( AC or DO  
Current at 6.3 volts  
Warm-up time ( Average)   

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 ggf 
Cathode to all other electrodes . . . . 5 

f2500 mx mgf 
µµ f 

External conductive coating to ultor. . 
a. 12000 min. mgf 

Faceplate and Protective Panel   Filterglass 
Total light transmission ( Approx  )  40% 

Phosphor (For Curves, see front of this Section). 

6.3 t 10% volts 
0.6 ± 5% amp 
11 sec 

Fluorescence  
Phosphorescence   

Persistence  Medium Short 
Focusing Method   Electrostatic 
Deflection Method M3gnetio 
Deflection Angles ( Approx.: 

Diagonal   
Horizontal  99° 
Vertical   82° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 
Overall length  
Greatest width  

PA-Sulfide Type 
eluminized 

White 
White 

110° 

15-3/:6" t 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" t 1/8" 
Radius of curvatu-e of protective panel ( External surface): 

Radius at center Radius at edge 

In plane of diago-
nal deflection  50-1/4' See Dowex-

ssonal Outttne 
In plane of hori-
zontal deflection 35-1/4' 

In plane of vert i-
cal deflection  45-1/2" 35" 

Radius of curvature of faceplate ( luternal surface): 

Radius at tenter Radius at edge 

50-1/4" 

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 Harison, N. J. 
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Radius 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 e 
Cap  Recessed Small Cavity (JFDEC No.J1-21) 
Bulb  J187 Fitted with Protective Panel FP198 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.137-208) 
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 - Cat hode 
P' n 8 - Heater 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

f20000 max. volts 
112000e 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 e 
Positive-bias value   0 max. volts 
Positive-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 e 
Heater positivewith respect tocathode   180 max. volts 

Equipment Design Ranges: 

With anyultor voltage (Eco) between lacwo e and 20000 volts 
and grid-No.2voltage (E02 1.) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus*  0 to 400 volts. 

ULTOR VOLTAGE 

• 

RADIO CORPORATION OF AMERICA 
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Grid-No.1 Voltage ( Ec.ik) 
for visual extinct ,on of e focused raster  See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.1 Vioeo Drive 

from Raster Cutoff 
(Black level): 
White- level value 
(Peak positive)   Same value as determined for 

Ec lk except video drive is a 
positive voltage • Grid-No.4 Current  -25 to +25 ma 

Grid-No.2 Current  -15 to +15 µa 
Field Strength of Adjust-

able Centering Magnet, . . . . 0 to 8 gausses 

Examples of Use of Design Ranges: e With ultor voltage of 1.9000 volts 
and grid-No.2 voltage of 400 volts 

Grid-No.4 Voltage for 
focus*   0 to 400 volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster   -44 to -94 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  44 to 94 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 

e 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 ( FOCUSING) 
VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-10-GRID-No.1 VOLTAGE   
▪ GRID-No.2-TO-CATHODE VOLTAGE   640 max. volts 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 e PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

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

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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After equipment warm-up period  180 max. volts 
Heater positivewith respect tocathode.   180 max. volts 

Equipment Design Ranges: 

With any ultor-to-ertd-No.1 voltage (Eoa l) between 12000 e 
and a0000volts and grod-No.2-to-grod-No.1 voltage (802g i) 

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 ( Ekg ,) for visual ex-
tinction of focused 
raster  See Raster-Cutoff-Range Chart 

for Cathode-Drove Servsce 
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 Adjustable 

Centering Magnets   0 to 8 gausses 

Examples of Use of Design Ranges: 

Voth ultor-to-grod-
No. 1 voltage of 18000 volts 

and grtd-No.a-to-grsd-
No.1 voltage 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  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 

(Peak negative)  Same value as determined for 
Ek g , except video drive is a 

negative voltage 
-25 to +25 µa 
-15 to +15 µa 

* Grid drive is the operating condition in which the video signal varies 011, 
the grid—No.i potential with respect to cathode. 

e This value is aworking design—center minimum. The equivalent absolute 
siniwus ultor ( or ultor—to—grid—mo.1) voltage is 11,000 volts below 
which the serviceability of the 23CPu 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—wo.1) voltage is never less than 11,000 volts. 

* The grid—NO.4 ( or grid—No.4 —to—grid —wo.1) voltage required for optimum 
focus of any individual tube may have a value anywhere between band 
400 volts; às independent of ultor current; andwill remain essentially 
constant for values of ultor ( or ultor —to—grid—No.1) voltage, or grid— 
No.2 ( or grid — 110.2 — to —grid—mo.1) voltage, within design ranges shown 
for these items. 

RADIO CORPORATION OF AMERICA 
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, 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 

Ille that theearth's magnetic field can causeasmuch as 1/2— inch deflection 
of the spot from the center of the tube face. 

Cathode drive is thméoperating condition in which the video signal varies 
the cathode patent'al with respect to grid No.1 and the other electrodes. 

For /— ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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REFERENCE 
POINT "B" 
SEE NOTE 6 
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„ 

i4.ó330-3_ 

2u2x5_„.1 

dee‘-
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REFERENCE POINT "C" FERENCE POINT"A" 
SEE NOTE 6 SEE NOTE 6 

 SCREEN WIDTH 

19 5/,6" MIN. 

REFERENCE 
LINE 

(NOTE 2) 

2;Ib 

ItZ "LOCATION 

SMALL-BUTTON NEOE1GHTAR 
7-PIN BASE,_ 

ARRANGEMENT I 
JEDEC N9B7 - 208 

(NOTE 3) 

1.125"11g: 

3/4 " 

SCREEN 
HEIGHT 

15 /4" 
MIN. 

21,2" r ii/e. 

I - 16 
TRANSPARENT 
PROTECTIVE 
COATING le 

• 

• 
RADIO CORPORATION OF AMERICA 
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"-TRANSPARENT 
INSULAT INC 
COAT ING 
(NOTE 5) 

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

6'301 
PROTECTIVE PANEL  (NOTE 7)  

1/JR. 

4___ 
MOUNTING I/4" LUG 

BULB 
(NOTE 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 ± 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 DETERMINEDBY THE INTERSECTION OF THE PLANE CC ) OF 

THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKETFOR THIS BASESHOULDNOT 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 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEANTHISAREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: REFERENCE POINTS A,B, AND C ARE PROVIDED FOR USE 

IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 

PROTECTIVE PANEL. 

NOTE 7: THE CENTEROF THE PROTECTIVE PANEL MAY BE ECCENTRIC 

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.. 

NOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 

HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 

THE MOUNTING LUGS PROVIDED AT EACH CORNER OF THE PROTECTIVE 

PANEL. TUBE MOUNTING AND YOKE SUPPORT CLAMPS MUST BE SPACED 

FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 

SUCH AS ASPHALT- IMPREGNATED FELT, OR EQUIVALENT. 

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

CATHODE-DRIVE SERVICE 

= 6.3 VOLTS 

ULTOR-TO-GRID-N2 1 MOLTS= 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2 I TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18"x 13 1/2 " 

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 StZE = 18"x 13 1/2 " 

I C I COORDINATES OF SCREEN: X- 0.287, Y-0.315 

CATHODE DRIVE 
GRID DRIVE 
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23CP4A 

Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° 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 conauctive coating to anode. . ag MI: Pf 
Pf 

Heater Current at 6.3 volts   600 t 30 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trae Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) . P4--Sulfide Type, 
Aluminized 

Faceplate and °rotective Panel   Filterglass 
Light transmission ( Approx  )  40% 

Mechanical: 

Weight ( Approx  )  33 lbs 
Overall Length  15-3/16" t 3/8" 
Neck Length   5-1/8" t 1/8" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating:  
Type RegLlar-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
SeePicture-Tube Dimensionat-OutIsnes and Bulb J187 A sheets at 
front of this section 

Cao  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1. 

(JEDEC No.67-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3- Grid No.2 
Pin 4- Grid No.4 
Pin 6- Grid No.1 
Pin 7- Cathode 
Pin 8- Heater 01 

ANODE 

Cap— Anode 

(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Ci 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Naximum Values: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

123500 max. 
114000 min. 

ANODE VOLTAGE   

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 

HEATER VOLTAGE  {6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period  300 max. volts 

Heater positive with 
respect to cathode: 
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   18000 volts 
Grid-No.4 Voltage   0 to400 volts 
Grid-No.2 Voltage   400 volts 
Grid-No.1 Voltage for visual extinction 

of focused raster   -44 to-94 volts 

volts 
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 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 94° MAGNETIC DEFLECTION 

Low-Grid-No.2-Voltage Type 
fo, 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 

pf External conductive coating to anode . 
Pf 

Heater Current at 6.3 volts  600+3C ma 
Heater Warm-Up Time ( Average)  11 - seconds 
Electron Guxi   Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this section) P4--SU 1 fide Type, 
Aluminized 

Faceplate   ilterglass 
Light transmission ( Approx  )  78% 

Mechanical: 

Weight ( Approx  )  27 lbs 
Overall Length  17-5/64" + 5/16" 
Neck Lengtn   57 +1/8" 
P-ojected Area of Screen  282 sq. in. 
External Conductive Coating: 

Type  Fegular-Band 
Contact area for grounding Near Reference Line 

For Additional Informationon Coatings. Dimensions, and Deflec-
tion Angles: 
See Picture-Tube Dingens:anal-OutlInes and Bulb 1187 HI 
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 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conduct ive 
Coating 

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

DATA 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecifted, voltage values 
are positive with respect to grid No.1 

ANODE VOLTAGE {23000 max. volts 
10000 min. volts 

GRIO-No.4 VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   570 max. volts 
1.40 min. volts 

CATHODE VOLTAGE: 
Negative peak value   2 max. volts 
Negative bias value   0 max. volts 
Positive bias value   100 max. volts 
Positive peak value   150 max. volts 

HEATER VOLTAGE  56.9 max. volts 
1.5.7 min. volts 

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

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period. .   200 max. volts 
Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max. volts 
DC Component  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage   18000 volts 
Grid-No.4 Voltagea  100 volts 
Grid-No.2 Voltage   50 volts 
Cathode Voltage for visual 
extinction of focused raster  35 to 55 volts 

Field Strength of required 
adjustable Centering Magnet   0 to 12 gausses 

Maximum Circuit Value: 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

The grid-No.4 voltage required for optimum focus of any individual tube 
will have a value anywhere between -100 and +300 volts. 

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



23EP4 

Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 
CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DCI  
Current at 6.3 volts   
Warm-up tine ( Average)   

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to all other electrodes  

External conductive coating to ultor . . 

Faceplate and Protective Panel 
Total light transmission ( Approx.)   40% 

Phosphor (For Curves, see front of this Section) .P4-Suifide Type 
Aluminized 

Fluorescence   
Phosphorescence White 

Persistence  Medium Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles Approx.): 

Diagonal   
Horizontal   
Vertical   

Electron Gun  Type RegLirin 
Tube DimenGions: 

Overall length   15-3/16" ± 3/8" 
Greatest width 
Greatest height 
Diagonal   
Neck length  

protective panel 

Radius at center 

50-1/4" 

± IO% volts 
0.6 amp 
11 sec 

Radius of curvature of 
(External surface): 

In plane of diago-
nal deflect:on   

In plane of hori-
zontal deflection. 

In plane of verti-
cal deflection   45-112" 

. . 50-1/4" 

no° 
990 

82° 
No lon-Trap Magnet 

Radius of curvature of faceplate ( Internal 

Radius at center 

In plane of diago-
nal deflection   39-1/2" 

6 mgf 
5 mid 

2500 max. µµf 
1700 min. µµf 

F.lterglass 

21-5/16" + 1/8' - 1/16" 
17-5/16" + 1/8" - 1/16" 

24-45/64" + 3/32" - 1/16" 
5-1/8" t 1/8" 

Radius at edge 

See Dimen-
sional Outline 

35-1/4" 

35" 
surface): 

Radius at edge 

31-1/2" 

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

DATA I 

8-60 



23EP4 

Radius at center Radius at edge 

In plane of hori-
zontal deflection . . . 39-3/4" 26-1/2" 

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 2. 

(JEDEC No. B7-219) 
  8KP 

Pin 2- Internal c Pin 8- Grid No.4 
Connection-- Cap- Ultor 
Do Not Use (Grid No.3, 

Pin 3- Cathode Grid No.5, 
Pin 4- Heater Collector) 
Pin 5- Heater C - External 
Pin 6- Grid No.1 e Conductive 
Pin 7- Grid No.2 Coating 

Basing Designation for BOTTOM VIEW 

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  f20000 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  64 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Pos .tive-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 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Equipment Design Ranges: 

illth any tor- to-grid-No. c voltage (Eta» between za000 . 
and 20000 volts and grid-No. 2- to-grid No., voltage rEc i) 

between 40 and 64 volts 

Gr id- No. 4-to-Gr id-Na. I Vol tage 
for focus*   0 to 400 vol ts 

Cat hode-to-Gr id-No.1 Voltage 
(Eka , ) for vi sual ext nc-
t ion of focused raster . . . See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black level): 
Whi te-level val ue 

(Peak negative) Same value as determined for [kw  
except video drive is a negative vol tap. 

Grid-No.4 Current  -25 to +25 µa 
Grid-No.2 Current  -15 to + 15 
Field Strength of Adjustable 
Centering Magnet+  0 to 8 gausses 

Examples of Use of Design Ranges: 

Nzth ultor-to-grtd-
No.1 voltage of ib000 28000 volts 

and grid-No.2-to-grld-

No., voltage of 50 50 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus* . . 0 to 400 0 to 400 volts 

Cathode-to-Gr id- 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): 

ite-1 evel val   -32 to -47 -34 to -49 volts 

Maximum Circuit Values: 

Gr id-No.1-C i rcu t Resistance 1  5 max. megohms 

• Cathode drive is tie operating condition in which the video signal 
varies the cathode potential with respect to grid No.1 and the other 
electrodes. 

e This value isa working design—center minimum. The equiva'ent absolute 
minimum ultor—to—grid—mo.1 voltage is E1.000 volts below which the 
serviceability of the 23EPS will be impa.red. The equipment designer 
has the responsibility of determining a minimum design value such 
that under the wor,t probable operating conditions invo'ving supply— 
voltage variation and equipment variation the absolute minimum ultor— 
to—grid—No.1 voltaçe is never less than ft.000 volts. 

* The grid—wo.a—to—grid—M0.1 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 pa centering magnet should 
not exceed 2-1/s.. Excluding extraneo..s 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 causees much as 1/2— inch deflection 
of the spot from the center of the tube face. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N..1. 
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For X-ray shielding considerations. see sheet 
I- RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of thls Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 
Ef = 6.3 VOLTS 

GRID-N2 4-TO-GRID-NK VOLTS ADJUSTED FOR FOCUS. 
ULTOR- TO-GRID- Kul VOLTS=16000 

IECATHODE-TO-GRID-Nil VOLTAGE FOR VISUAL EXTINCTION 

OF FOCUSED RASTER INCREASES OR DECREASES DIRECTLY B' B^ APPROX. 2% FOR EVERY 1000-VOLT 

CI-IANGE IN '.. LT01,1-70-GRID-NI VOLTAGE. 
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e•"' 
71,6 

REFERENCE 
POINT "B" 
SEE NOTE 6 

REFERENCE POINT C EFERENCE POINT"A" 
SEE NOTE 6 SEE NOTE 6 

 SCREEN WIDTH 

19 5,16" MIN. 

LO0CFATeN__\  

2 2jA2% 

4  
14 1/2 R. 

21 

97,6, 

REFERENCE 
LINE 

(NOTE 2) 

SMALL-BUTTON NEOEIGHTAR 
7- PIN BASE, 

ARRANGEMENT 2 
JEDEC NeB7 - 219 

(NOTE 3) 

3/4 " 

SCREEN 
HEIGHT 

B ., 15 14" 
MIN. 

2'/2" .>„ 

- 16 
TRANSPARENT 
PROTECTIVE 
COATING 

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

• 

LOCATION 
or "A" 
SEAL BULGE 

• 

• 

\ -TRANSPARENT 
INSULATING 
COATING 
(NOTE 5) 

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

02.CL-10315RI 
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DETAIL OF MOUNTING LUG 

6* 30'-,. I.--

PROTECTIVE PANEL 
(NOTE 7) 

113'R. 

li 
MOUNTING ,/_ I 

LUG 

BULB 
(NOTE 6) 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 8 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF ± 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 8. 

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 SEATEDINGAuGE, THE REFERENCE 

LINE IS DETERMINEDBY THE INTERSECTION OF THE PLANE CC , OF 

THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTS OF THE BASE PINS. BOTTOM CIRCUMFERENCE OF 

BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 

AXIS AND HAVING A DIAMETER OF I-3/4°. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 8: REFERENCE POINTS A,B, AND C ARE PROVIDED FOR USE 

IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 

PROTECTIVE PANEL. 

NOTE 7: THE CENTER OF THE PROTECTIVEPANELMAYBE ECCENTRIC 

WITH RESPECT TO THE AxiSOF THE TUBE ENVELOPE. ASSOCIATED 

SHIFT OF THE PROTECTIVE PANEL ALONG ITS MINOR AND/OR MAJOR 
AXIS WILL NOT EXCEED I/16". 

NOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 

HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 

THE MOuNTINGLUGS PROvIDEDAT EACH CORNER OF THE PROTECTIVE 

PANEL. TUBE MOUNTING AND YOKE SUPPORT CLAMPS MUST BE SPACED 
FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 

SUCH AS ASPHALT- IMPREGNATED FELT, OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division 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 114° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

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 (Far Curves, see front of this Section) 

Faceplate 
Light Transmission ( Approx.) 

Mechanical: 

Weight ( Approx.)   28 lbs 
Overall Lergth 14  531' t 0.281" 
Neck Length  5.125" t . 25" 
Projected Area of Screen   282 sq. in. 
External Dcnductive Coating: 

Type   Regular-Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dtnensional-Outlines and Bulb J1B7L sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC N«.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No. Bi-208) 

Basing Designation for BOTTOM VIEW   8HR 

5 pf 
6 Of 

f2500 max. Of 
11700 min. Pf 

450 t 20 ma 
11 seconds 

No Ion-Trap Magnet 

.P4--Sulfide Type, 
Aluminized 

  Filte,rglass 

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 Nc.5, Screen, 
Collector) 

C- External Conductive 
Coating 

42% 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Maximum Circuit Values: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

External conductive coating and implosion protection hardware must be 
grounded. 

The grid—No.4 voltage required for optimum focusofany individual tube 
will have a value anywhere between 0 and . 400 volts with the combined 
grid—No.1 and video— signal—voltage adjusted to give a 200—microampere 
anode current. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONSFORCATHODE-RAY TUBES at 

front of this Section 

23EQP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  {23000 max. volts 
11000 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  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 negat ive wi th respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max. volts 

After equipment warm-up period . .   300 max. volts 
Heater positivewith resrmt 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.4 Voltageb   200 volts 
Grid-No.2 Voltage  300 volts 
Cathode Voltage forvisual extinction of 
focused raster  28 to62 volts 

Field Strengthof required adjustable 
centering magnet  0 to 12 gauss e 

• 

O 

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



23ETP4 

Picture Tube 
PAh-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 ELECTROS1ATIC FOCUS 110° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct Interelectrade Capacitances: 
Cathode to all other electrodes. . . 
Grid No.1 to all o-her electrodes. . . 
External :onauctive coating toanode' . 

Heater Current at 6.3 volts  
Heater Warm-Up Time ( Average)  
Electron Gun  Type Requin  

Optical: 

Phosphor (For Curves, see front of this Section). 

Faceplate 
Light Transmission at center ( Approx.) 

Mechanical: 

Weight ( Approx.)   28 lbs 
Overall length 
Neck length 
Projected Area of Screen   
External Conductive Coating: 

Type   
Contact area for grounding  Near Reference Line 

For Additional Information on Coating; and Dimensions: 
See Ptcture-Tube D:mensional-Outllnrs and Bulb JI87 fsheets 
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 

5 pf 
6 pf {2500 max. pf 

1700 min. pf 
60000 ma 

11 seconds 
ng No Ion-Trap Magnet 

.P4 --Sulfice Type, 
Aluminized 

 Filter-glass 
42% 

14  875' ±. 281" 

Pin 1 - Heater 
Pin 2 - Grid ti.o.1 
Pin 3- Grid No.2 
Pin 4-Grid 143.4 
Pin 6 - Grid tIo.1 
Pin 7- Cathode 
Pin 8 - Heater 
Cap- Anode ( Grid No.3, 

Grid No.5, Screen, 
Collector) 

C - External conductive 
Coat ing 

5  125" t . 125" 
282 sq. in. 

Regu'Iar -Band 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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23ETP4 

Maximum and Minimum Ratings, Design- Maximum Values: 

Unless otherwise specified, voltage val-
ues are Positive with respect to cathode 

Anode Voltage  {23000 max. volts 
11000 min. volts 

Grid-No.4 Voltage: 
Positive value   1100 man. 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   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 . .   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 specified. voltage values 
are positive with respect to grid No.I 

Anode Voltage   18000 volts 
Grid-No.4 Voltageb   200 volts 
Grid-No.? 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 

a includes implosion protection hardware. 

The grid—No.4 voltage required for opt inure focus of any individual tube 
will have a val ue any.vhere between 0 and + 400 volts wi th 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-2F21 monoscope, or equivalent. 

ror 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 Narriwn. N. J. 



23FBP4 

Picture Tube 

PAN- O- PLY-- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands 

around Periphery of Tube Panel-- No Separate- Safe-

ty- Glass or If-Leval 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 23FBP4 ts the same as the 23ENP4 except foe-the folototnettem: 

Optical: 

Surface of Protectiie Panel Treated to reduce 
specular reflection 

RADIO CORPORATION OF AMERICA 
Electrontc Components and Devices Harrison. N. J. 
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23F DP4 

Picture Tube 
PAN-0-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension 'Sands around PeriRhery 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 

Low-Grid-No.2-Voltage—forCathode-Drive Operation 

Electrical: 

Direct Interelectroce Capacitances: 
Cathode to all other electrodes. . . . 5 pf 
Grid No.1 to all other electrodes. . . 6 Pf 

External conductive coating toanode • . f2500 max. Pf 
11700 miu. Pf 

Heater Current at 6.3 volts  ma 450 ± 20 
Heater Warm-Up Time ( Average)  11 seconds 
Electron Gun  Type Requiring No lon--rrao Magnet 

Optical: 

Phosphor (For Carves, see front of this Section) .P4---Sulfide Type, 
Aluminized 

Faceplate Fil -erglass 
Light transm ,ssion at center ( Approx.)   42% 

Mechanical: 

Weight ( Approx.)   28 lbs 
Overall Length   14.875" ± . 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 onCoatings, Dimensions, andDeflec-
tion Angles: 
See Picture-Tube Dimenssonal-Outlites and Bulb J187 A' 
sheets at the front of this section. 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base Small-Button Keoeightar 7-Pin, 

Arrangement 1, PEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 - Heater 
Pin 2- Grid Pio.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 

GI (Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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23FDP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecified, voltage values 
are positive with respect to grid No.I 

Anode Voltage  123000 max. volts 
111000 min. volts 

Grid-No.4 Voltage: 
Post ive 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 

Heate- Voltage   {6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During eauipment 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 ¡Si 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.I 

Anode Voltage  18000 volts 
Grid-No.4 Voltage b   200 volts 
Grid-No.2 Voltage  50 volts 
Cathode Voltage for visual 
extinction of focused raster   34 to 52 volts 

Field Strength of required 
adjustable Centering Magnet  0 to 12 gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

a includes implosion protection hardware. 
The grid-No.a voltage required for optimum focusof any individual tube 
will have a value anywhere between 0 and +400 volts with the combined 
grid-Mo.1 voltage and video- signal voltage adjusted to give an anode 
current of loci microamperes on a 13-1/2- 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 of this Section 

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



23FMP4 

Picture Tube 
PAN-0-PLY-- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and WrIded Tension Bands 

aro.ind Periphery of Tube Panel— No Separate Safe-

ty- Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLfAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

The 23F/4P4 ssihe came as the 23ETP4 except for the fo.11,wIng stem: 

ElectriCal: 

Heater Currelt at 6.3 volts  450 ± 20 ma 

b • RADIO CORPORATION OF AMERICA 
lie Electronic Compnents and Devices Harrison, N. J. 
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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: 

e
Direct lnterelectrode Capac:tances: 
Cathode to all other electrodes . . . . 5 Pf 

mx 
Grid No.1 to all cher electrodes . . . 6 Pf 

External conductive coating to anode. . f25°0 a. Pf 
11700 min. Pf 

Heater Current at 6.3 volts   600 ± 60 ma 
Heater Warm-Up Time ( Average)   11 seconds 

Ammi Electron Gun  Type Requ iring No lon-Trap Magnet 

11, 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 Leng'h  13-11/16" + 5/16" - 1/4" 
Neck Length   4-3/8" t 1/8" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference L:ne 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dtalens:onal-OutlInes und Bulb Ji87 B sheets at 
front of this section 

Cap   
erase  Smal;-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

ANODE 

Recessed Small Cavity ( JEDEC No.J1-21) 

GA Pin 1- Heater 
Pin 2- Grid No.1 

G2 
Pin 3- Grid No.2 

e Pin 4- Grid No.4 
Pin 6- Grid No.1 
Pin 7- Cathode G 
Pin 8- Heater 

• 

Cap- Anode 
(Grid No.3, 
Grid ( 5.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harr son, N. J. 
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23FP4A 

Maximum and Minimum Ratings, Desten-maxtmum Values: 

Unless otherwise specified, voltage val— 
ues are Positive 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   f550 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  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   0 to 400 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 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



23GP4 

Picture Tube 

• BI-PANEL RECTANGULAR GLASS TYPE 

LOW-V3LTAGE ELECTROSTATIC FOCUS ALUMINIZED SCREEN 
CONTROLLED HEATER WARM-UP TIME MAGNETIC DEFLECTION 

The 2gGPe is the some as the 29CP4 except for the following Item: 

GRID-DRIVE SERVICE S Maximum and Minimum Ratings, Design-Max.mum Values: 

Grid—No.4 ( Focus,ng) Voltage: 
Positive Value  2000 max. volts 

• 

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

DATA 
4-65 





23GJP4A 

Picture Tube 
PAN- 0-PLY TYPE LOW- VOLTAGE ELECTROSTATIC FOCUS 
110° MAGNETIC DEFLECTION CATHODE-DRIVE TYPE 

ELECTRICAL 

Direct lnterelectrode Capacitances 
Cathode to all other electrodes . . . 5 pF 
Grid No. toall olherelectrodes . . . 6 pF 
External conductive coating toano(1,. . 1700 min--2500 max pF 

Heater Current at 6.3 V   450 , 20 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gan  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4-- Sulfide Type, Aluminized 
For curves, see front of this sectiDn 

Faceplate   Filterglass 
Light transmission at center ( approx  )  42% 

MECHANICAL 

Weight ( Approx  ) 28 lb 
Overall Length  14.250 t .281 in 
Neck Length   4.500 1- .125 in 
Projected Area of Screen  282 sq in 
External Conddctive Coatinga 

type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings Dimensions 
See Picture- Tube Dimensional-Outlines and Bulb J187K sheets 
at front cf this section 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base Small- Button Neoeightar 7-Pin, 

Arrangement I, ( JEDEC No. Bi-208) 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3 -Gra No.2 
Pin 4 - Grid No.4 
Pin 6- Grid No.1 
Pin 7 - Catnode 
Pin 8- Heater 
Cap- Anode ( Grid No.3, Grid 

Nc.5, screen, Collector) 
C - External Conductive 

Coating 

ANODE 

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

DATA 
6-66 



23GJP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

loltugo, are positive with respect to grid No.1 

Anode Voltage  11000 min--23000 max 
Grid-No.4 Voltage 

Positive value   1250 max 
Negative valu,   400 max 

Grid-No.2 Voltage  40 min-- 70 max 
Cathode Voltage 

Negative peak value  2 max 
Negative bias value  0 max 
Pcsitive bias value  100 max 
Positive peak value  150 max 

Heater Voltage   5.7 min-- 6.9 max 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathod,: 
During equipmentwarm-upperiodS 15 s . 450 max 
After equipment warns-up period . . .   300 max 

Heater positive with respect to cathode 
Combined AC 3, DC voltage   200 max 
DC component   100 max 

V 

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.I Circuit Resistance   1.5 max IC 

Includes implosion protection hardware. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this section 

• 

• 

• 

• 

• 

• 
DATA RADIO CORPORATION OF AMERICA 
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23JP4 

Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW-GRID-NO.2 VOLTAGE 

With Heate-  Having Controll  

GENERAL DATA 

ALUMINIZED SCREEN 
110° MAGNETIC DEFLECTION 

CATHODE-DRIVE TYPE 

ed Warm-Up Time 

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)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves. see rront or this Section). P4--Sulfide TyPe, 
Aluminized 

Faceplate and Protective Panel   Filterglass 
Light transmission (Approx  )  40% 

Mechanical: 

Weight ( Approx  J   32-1/2 lbs 
Overall Length  15-7/16' t 7/16" 
Neck Length   5-3/8" 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 and Dimension:;: 
See PIcture-Tube Dimensional-Outlines and Bulb .1287 A sheets 
at front of thi!; section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
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 K 
Pin 6 -Grid No.4 
Pin 7- Grid No.2 

ANODE 

5 
6 

f2500 max. 
12000 min. 

450 t 25 

Cap- Anode 
(Grid No.3, 
Grid No.5. 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Pf 
Pf 
Pf 
Pf 
ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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23JP4 

Maximum and Minimum Ratings, Design-maximum Values: 

Unless otherwise specified, voltage val— 
ues are positive with respect to grid Yo.1 

ANODE VOLTAGE   f22000 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 
44 min. volts 

CATHODE VOLTAGE: 1 . 
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 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 1. 
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 wtth resPect to grid No.I 

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 volt 

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 
Electron Tube Division Harrison, N. J. 



23HXP4 

Picture Tube 
PAN-O-PLY TYPE 

110° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

The 23HXP4 ts the same as the 23ETP4 except for the faceplate 
which is trrated to reduce specular reflections und 

the following itews: 

ELECTRICAL 

Heater Current at 6.3 V  450 t 20 mA 

MECHANICAL 

External Conductive Coating 
IYP,  Special 
,aantact area for grounding  Near Reference Line 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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23MP4 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

greater Current at 6.3 volts  
Heater Warm-IJo Time ( Average)  600 ± 30 ma 11 seconds 

Direct Intere'ectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 mmf 
Cathode to all other electrodes  5 gmf 
External conductive coatino to ultor . 12500 max. mgf 

(1700 min. mgf 

IlleFocusing Method  Deflection Method Electrostatic Magnetic 

Deflection Angle.; ( Approx.): 
Diagonal   114° 
Horizontal   102° 
Vertical   84° 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Faceplate Fiiterglass 

Light transmissior at center ( Approx.)   78% 
Phosphor (For cows. see front of this sect ion) P4--Sulfide Type 

Aluminized 
Fluorescerce  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   14-3/8" t 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" t 1/8" 
Curvature of faceplate ( Radii): 

Center Intermedtate Edge 

External surface   50" 36-3/4" 

I) Internal surfa:e   Screen Dimensions ( Minimum): 30" 48" 24" 

Greatest width   19-1/4" 
Greatest height  15-1/8" 
Diagonal   22-5/16" 
Projected area  282 sq. in. 

Weight ( App ,ox.)   24 lbs 
111, Operating Position   Any 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb   J187 ( 114°) 

• 
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 f22000 max. 
111000 min. 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. 
Negative value  550 max. 

5550 max. 
1200 min. 

GRID-No.1 VOLTAGE: 
Negative-peak value   220 max. 
Negative-bias value   154 max. 
Positive-bias value   0 max. 
Positive-peak value   2 max. 

{6.9 max. 5.7 min. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. . 200 max. volts 

Heater positive with  • 
respect to cathode  200 max. volts 

Equipment Design Ranges: 

lit th any ut tor vol tage (Ec 5k) between ii000 and 22000 vol ts 
and grid-No.2 voltage ( 5c 20 between 220 and 55o volts 

Grid-No.4 Voltage 
for focus e  0 to 400 volts 

Grid-No.1 Voltage ( Ec ik) 
visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Grid-Drive Service 

23MP4 

Bas,  Small-Buttun Neoelghtar 7-hn, Arrauo,ment 1. 
(JEDEC No.87-208) 

Basing Designation for BOTTOM VIEW.  8HR fi 
Pin 1 - Heater • 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 r Coating 

GRID-DRIVEA SERVICE 

Unless otherwise specified, voltage values 
are Positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE 

GRW-No.2 VOLTAGE   

HEATER VOLTAGE 

for 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

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 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
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Grid-No.4 Current  -25 to +25 ua 
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 18000 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 raste-   -36 to -94 volts 
Grid-No.1 Video Drive from 

Raster Cutoff ( Black level): 
White-level value ...... . 36 to 94 volts 

Maximum Circuit Values: 

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

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Naximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   f22000 max. volts 
111000 max. volts 

GRID-No.4-TO-GRID-No.1 ( FOCUSING) 
VOLTAGE: 

Positive value   1250 max. volts 
Negative value   400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   {700 max. volts 
350 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE   550 max. volts 
CATHODE-TO-ORID-No.1 VOLTAGE: 

Positive-peak value  220 max. volts 
Positive-bias value  154 mas. 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 regative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . . 450 max. volts 
After equipnent warm-up period . . 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Equipment Design Ranges: 

With any II/tar-to-grid-No.2 voltage (E0,11 ) between zz000 
and 22000 volts and grid-//o. 2- to-gr id-No. z voltage (E0,11 ) 

between 225 and 7co volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus*   0 to 400 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Cathode-to-Grid-No.1 Voltage 
(Elfill ) 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 

Ekg , except video drive is a 
negative voltage 

Grid-No.4 Current  -25 to +25 ma 
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-to-grid-
No.1 voltage of 18000 volts 

and grtd-No.d-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 

orio drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

• pdividual tubes will have satisfactory focus at some value ofgrid-No.8 
(or grid-No.N-to-grid-No.1) voltage between 0 and 800 volts under 
conditions with the combined bias voltage and video- signal voltage 
adjusted to produce an ultor current of 200 microamperes. 

* Distance from Reference-Line 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 3/8- inch 
radi.is concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field cancause as 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.1 and the 
other electrodes. 

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 at voltages as high as 22 kilovolts ( Design-maximum 

value), shielding ofthis 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. J. 
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exposure at close range whenever the operatiny ccnditions 

involve voltages in excess of 16 kilovolts. 

Shatter- Proof Cover Over the Tube Face. .ollowirg con-

ventional picture-tube practice, it is recommended that the 

cabinet be prov1ded with a shatterproof, glass cover oler the 

face of this picture tube to protect it from being struck 

accidentally and to protect against passible damage resulting 

from tube implosicn under some abnormal condition. This 

safety cover cal also provide X-ray protection when required. 

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

MIN. 

SCREEN WIDTH 19 MIN. 

„ r 
 .20 -I- ." (NOTE 6) 

\413' R. \-.30"R. 

12' 

24.R. 250' 

TRANSPARENT 
PROTECTIVE 
COATING 

(OPTIONAL) 
3.109 

1.1,e  

2.16 

RADIO CORPORATION OF AMERICA 
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(NOTE 8) 

23MP4 

.010".015" 

MOLD-MATCH LINE 

# 

SEAL BULGE 
(NOT E 7) 

SPLICE LINE 

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 ± 300 . 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 NOT BERIGIDLY 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 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/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 WrDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: AREA BETWEEN MOLD-MATCH LINE AND SEAL BULGE IS 

1/2" MINIMUM. THIS SHOULD BE THE MAXIMUM WIDTH OF TUBE 

SUPPORT BAND. SUPPORTS MUST BE SPACED FROM THE TUBE BY 
THE USE OF CUSHIONING PADS MADE OF ASPHALT, IMPREGNATED 

FELT OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BULB-CONTOUR DIMENSIONS 

G 

LONG— SIDE VIEW 

10.02' 

 9.78"  

7.30" 

SHORT—SIDE VIEW 

T 21 IT si 
6.68 2.00' 

y Axis 

. 10-.920" 

A 

8.0e 

7.76" 2.50i 

3.25' 

L, 
G 

9.36"  

7   
8.69.'55" 

r--

r-2.88 

REFERENCE 1.11- .4E -

Y AXIS 

X:' 
ost, 

•t's 

92C1_ - 10652 

NOTE: PLANES A THRU G ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE Y AX IS. 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 
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23MP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR-TO-GRID-Nal VOLTS .16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID Hal TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = Ilex 131/2 " 

GRID- DRIVE SERVICE 

Ef . 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 . 113"x I 31/2 " 

0 10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-10625 

80 

CI) RADIO CORPORATION OF AMERICA 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

4.'6.3 VOLTS 
ULTOR -TO-GRID -N2 

VOLTS = 11000 TO 22000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2I TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 
E.F. 6.3 VOLTS 
ULTOR VOLTS = 11000 TO 22000 
GRID N2I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

---CATHODE DRIVE 
GRID DRIVE 

20 40 60 80 100 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-I0618 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. lee 
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Picture Tube 

NO ION-TRAP MAGNET REQU'RED 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

Electrical: 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 Pf 
Cathode to all other electrodes  5 Of 

External conductive coating to anode . . f2500 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 lon-Trao Magnet 

Optical: 
Phosphor ( ForCurues, see frontofthisSectionj. . . P4--Sulfide Type 

Aluminized 
Faceplate Filterglass 

Light transmission at center ( Approx.)   78% 

Mechanical: 

Weight ( Approx.)   24 lbs 
Overall Length   14.531" t . 281" 
Neck Length  5.125' t . 125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube DImenstonal-Outl:nes and Bulb J187 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.97-208) 
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 Nc.1 
Pin 7 - Cathode 
Pin 8- Heater 
Cap- Anode (Grid No.3, 

Grid tio.5, Screen, 
Collector) 

C - External 
Conduct ive Coat ing 

RADIO CORPORATION OF AMERICA DATA 
le Electronic Components and Devices Harrison, N. J. 4-65 
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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. vo ts 
111000 min. VO ts 

Grid-No.4 ( Focusing) Voltage: 
Positive value   1250 max. vo ts 
Negative value   400 max. vo ts 

Grid-No.2 Voltage  170 max. vo ts 
140 min. vo to 

Cathode Voltage: 
Negative peak value  2 max. vo ts 
Negative bias value  0 max. vo to 
Positive bias value  155 max. vo to 
Positive peak value  220 max. vo ts 

Heater Voltage   16.9 max. vo ts 
15.7 min. vo ts 

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 sPectfied, voltage values 
are positive with respect to grid No./ 

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 to 52 volts 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

For X-radiation shielding consideration, 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 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-N0.2 VOLTAGE 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 
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 feconds 
Direct Interelectroce Capacitances: 

Grid No.1 to all otner electrodes. . 6 mgf 
Cathode to all other electrodes. . . 5 mgf 

f2500 mx. gmf 
External conductive coating to ultor a.  11700 min mmf 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   114° 
Horizonta'  102° 
Vertical   84° 

Electron Gun  Type Requiring No lon-T-ap Magnet 

Optical: 

Faceplate Fil'erglass 
Light transmission at center ( Approx.)   78% 

Phosphor ( For Curves. see front of this Sec t ion) P4--Sulfide Type 
Aluminized 

White Fluorescence   
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Cverall length   14-3/8" t 5/16" 
Greatest width   20-1/2" + 1/16" - 1/8" 
Greatest height  16-1/2" ± 1/8" 
Diagonal   23-25/64" + 3/32" - 1/8" 
Neck length  5-1/8" ± 1/8" 
Curvature of faceplate ( Radii): 

Center Intermediate Edge 
External surface . . . 50" - 36-3/4" 
Interral surface . . . 30" 48" 24" 

Screen Dimensions ( Minimum): 
Greatest width   19-1/4" 
Greatest height.    15-1/8" 
Diagona'   22-5/16" 
Projected area   282 sq. in. 

Weight ( Approx.)   24 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb   J1B7 ( 114° ) 

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

CATHODE-DRIVE' SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Maximum Values: 

f22000 max. volt 
ULTOR-TO-GRID-No.1 VOLTAGE  s 111000 min. volts 

GRID-No.4-70-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-N0.2-TO-GRID-No.1 VOLTAGE  {70 max. 
40 min. volts 

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  16.9 
5.7 min. volts 

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 tocathode   200 max. volts e 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Ecei ) between li000 
and 22000 volts and grid-Nos-to-grid-No.1 voltage (Ree l) 

between 44 and 70 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus e  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage  e 

(Ekçl ) 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 • 

Ekg , except video drive is a 
negative value 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Grid-No.4 Current   -25 to +25 ga 
Grid-No.2 Curren  -15 to +15 µa 
Field Strength of lust-

able Ad Centering Magnet*. . . . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With id/tor-to-grid-
No.1 voltage of 18000 volts 

and grIcl—No.a—to—grscl— 
No.1 voltage of go volts 

Grid -No.4 -to-Grid-No.1 
Voltage for focus*  0 to 400 volts 

Cathode-to-Grid-No.1 
Voltage for visua' extinc-
tion of focused raster. . 34 to 49 volts 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value   -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. 

• Individual tubes will have satisfactory focus at some valve of grid-
No.a-to-grid-No.1 voltage between 0 and 400 volts with the combined 
bias voltage and video-signal voltage adjusted to give an alto - current 
of 200 microamperes. 

* Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/10. Excluding extraneous fields, the center of the 
undeflected focused spot will fall 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 deflection 
of the spot from the center of the tube face. 

OPERATING CONSIDERATIONS 

X-Ray Warning. When operated at ultor voltages up to 16 

kilovolts, th's picture tube does mot produce any harmful 

X-ray radiation. However, because the rating of this type 
permits operation at voltages as high as22 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 voltage 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 ashatter-proof, glass cover over the 

face of this picture tube to protect it from being struck 

accidentally and to protect it against possibledamage resulting 

from tube implosion under some abnormal condition. This 

safety cover can also provide X-ray protection when required. 

DIMENSIONAL OUTLINE and 
BULB-CONTOUR DIMENSIONS 

shown under Type 23MP4 also apply to the 23NP4 

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

DATA 2 

10-60 



23NP4 

RASTER-CUTOFF-RANGE CHART 
Cathode-Drive Service 

E.F.6.3 VOLTS 

ULTOR-TO-GRID-N21 VOLTS.16000 
GRID-N-24-TO-GRID-N2I VOLTS ADJUSTED FOR FOCUS. 
*CATHODE-TO-GRID- N2.1 VOLTAGE FOR VISUAL EXTINCTION 

OF FOCUSED RASTER INCREASES OR DECREASES 
DIRECTLY BY APPROX. 2% FOR EVERY 1000-VOLT 
CHANGE IN ULTOR-TO-GRID-N21 VOLTAGE. 
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23NP4 

CATHODE-DRIVE CHARACTERISTICS 
Er = 6.3 VOLTS 
ULTOR-TO-GRID -N2 1 VOLTS=I6000 
GR1D-Nº 2- TO - GRID-N2 1 VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID Nº1 TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE=113"x 13-1/2" 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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23YP4 

Picture Tube 

e 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 af 6:3 ,dolts   
Heater Warm-Up T'me Average)   
Direct Interelectrode Capacitances: 

Grid No.1 to ail other electrodes . 
Cathode to all other electrodes . . 

600 ± 5% 
11 

ma 
seconds 

. . 6 gilf 
• • 5 Pmf 

External conductive coating to ultor. . f2500 max. fflif 
12000 min. 

Electron Gun  Type Requiring No lon-TrAp Magnet 

Optical: 

Faceplate and Protective Panel   Filter-glass 
Light transmission ( Approx  )  40% 

Phosphor ) For Curves, see front of this Section) . P4—Sul f ide Type, 
Aluminized 

Mechanical: 

Operating Positon  Any 
Weight ( Approx  I  34-1/2 lbs 
Overall Length  18-5/16" t 7/16" 
Neck Length   5-1/?" ± 3/16" 
Projected Area of Scteen  232 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tibe DsmensIonal-Out line,: and Bulb Ji87 DIG sheets 
at the front of ' his section e Cap  Recessed Small Cavity ( JEDEC Na.J1-21) 

Base Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.86-203) 

Basing Dmsignation 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 

G3P5 
CL 

H 

Cap - Ultar 
(Grio No.3, 
Grid No.5, 
Collector) 

C- External 
02 Conduct ive 

CoatIng 

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

DATA 
3-62 



23YP4 

Maximum and Minimum Ratings, Pestes-Maximum 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 e 
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 e 

Heater positive with 
respect to cathode  200 max. votts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 
and gr:cl—No.J 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. 



Values: 

24 AD P4/24VP4—A/24C P4—A/24T P4"bv 

PICTURE TUBE 
RECTANGULAR GLASS TYPE AL WI N I ZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

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

Capacitance between External Conduc-
tive Coating and Ultor   mi.af 

t2000 min. Pmf 
Faceplate, Spherical   Filterglass 
Phosphor (For Curves. see front of this Section) P4-- Sulfide Type 

Aluminized 
Deflection Angles ( Approx.): 

Diagonal   90° 
Horizonta'  85° 
Vertical   68° 

Electron Gun   Ion- Trap Type Requiring 
External Single- Field Magnet 

Tube Dimensions: 
Overall length   21-1/8" ± 3/8" 
Greatest width   22-11/16" ± 1/8" 
Greatest neight  18-7116" ± 1/8" 
Diagonal   24" ± 1/8" 
Neck length  7-1/2" ± 3/16" 
Radius of curvature of faceplate ( External surface). . 40" 

Screen Dimensions ( Minimum): 
Greatest width    21-7/16" 
Greatest height  16-7/8" 
Diagonal   22-13/16" 
Projected area   332 sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity (JETE° No.J1-21) 
Base . . Small- Shell Duodecal 5- Pin (JETEC Group 4, No.85-57) 

Basing Designation for BOTTOM VIEW  12N 

amp 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Maximum Ratings, Pesten-Center 

ULTOR VOLTAGE  22000 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 

Cap- Ultor 
(Grid No.3, 
Collector) 

C- External 
Conductive 
Coating 

I no ales a change. 

9-58 ELECTRON TUBE DIVISION DATA 
RA1.10 CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



24ADP4/24VP4-A/24CP4-A/24TP4 

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 X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 



24AEP4 
Pica RE I'UBE 

RECTANGULAR GLAS rPt 

LOW—VOLTAGE FOCUS MAGNETIC DEFLECTION 
ALUMINIZED SCREEN 

DATA 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . .   6 pef 
Cathode to all other electrodes   5 mi+f 

External conductive coating to ultor. .   52500 max. µµf 
1.2000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  75% 

Phosphor (cor Curves, see front of this Section). . P4—Sul fide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence   Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  90° 
Horizontal 
Vertical   

Electron Gun  Type Requiring No Ion—Trap Magnet 
Tube Dimensions: 

Overall length  19-1/8" ± 3/8" 
Greatest width  22-11/16" ± 1/8" 
Greatest height   18-7/1G" ± 1/8" 
Diagonal.  24" ± 1/8" 
Neck length   5-1/2" ± 3/16" 

Screen Dimensions ( Minimum): 
Greatest width  21-7/16" 
Greatest height   16-7/8" 
Diagonal  22-11/16" 
Projected area  332 sq. in. 

Weight ( Aoprox  ) 35 lbs 
Operating Position   Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Bulb J192 
Base  Small—Shell Duodecal 6—Pin (JETEC No.86-63) 

Basing Designation for BOTTOM VIEW  121 

ac or dc volts 
  amp 

Pin 1— Heater 
Pin 2— Grid No.1 
Pin 6— Grid No.4 
Pin 10— Grid No.2 
Pin 11— Cathode 
Pin 12— Heater 

85o 

68° 

Cap—Ultar 
(Grid No.3, 
Gr;d No.5, 
Collector) 

C — External 
Conductive 
Coating 

10-57 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 
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24AEP4 

PICTURE TUBE 

GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  
GRID-No.4 VOLTAGE: 

Positive value   
Negative value  

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

Negative bias value  
Positive bias value  
Positive peak value  

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

During equipment warm-up period 
not exceeding 15 seconds   

After equipment warm-up period . .   
Heater positivewith respect tocathode  

Equipment Design Ranges: 

With any uttor voltage (Eca) between 12000# and 20000 volts 
and grid-No.2 voltage '(Ec2 k) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus*   -50to+350 volts 

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)   Same value as determined for 

Ec ik except video drive is a 
positive voltage 

Grid-No.4 Current  -25 to +25 ee 
Grid-No.2 Current  -15 to +15 pa 
Field Strength of Adjustable 
Centering Magnett  0 to 8 gausses 

Examples of lise of Design Ranges: 

With ultor voltage of ió000 iel000 volts 
and grid-No.2 voltage of 300 400 Volts 

Grid-No.4 Voltage for 
focus  -50 to +350 -50 to +350 volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster   -28 to-72 -36 to-94 volts 

20000 max. volts 

1000 max. 
500 max. 
500 max. 

volts 
volts 
volts 

140 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

see next page. 

10-57 TENTATIVE DATA 1 
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24A E P4 

PICTURE TUBE 

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   1.5 max. megohms 

CATHODE-DR IVE  SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to grid No., 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   20000 max. volts 
GRID-No.4-TO-GRID-No.1 VOLTAGE: 

Positive value. 1000 max. volts 
Negative value 500 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

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

After equipment warm-up period . . .   180 max. volts 
Heater positive with respect to cathcde  180 max. volts 

Equipment Design Ranges: 

With anyultor-to-grid-ko.1 voltage rEc,eil between la000 le 
and 20090 volts and grid-ko.2-to-grid-Ró.1 voltage (Ecal ) 

between 220 and 64o volts 

Grid-No.4-to-G+id-No.1 Voltage 
for focus 4   -50 to +350 volts 

Cathode-to-Grid-No.1 Voltage 
(Ek ql ) for visual extinction 
of focused raster  See Raster-Cutoff-kange Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No,1 Video 

Drive from Raster Cutoff 
(Black Level): 
White-level value 
(Peak negative)   

Gr:d-No.4 Current 

e.'...§.t. e . see next page. 

10-57 TENTATIVE DATA 2 ELECTRON TUBE DIVISION 

Same value as determined for 
Ekg, except video drive is a 

negative voltage 
-25 to +25 µa 
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24A E P4 

PICTURE TUBE 

Grid-No.2 Current  
Field Strength of Adjustable 

Centering Magnett  

Examples of Use of Design Ranges: 

With u/tor-to-grid-
No.1 voltage of 

and grtd-No.2-to-grtd-
No.1 voltage of 

Grid-No.4-to-Grid-No.1 
Voltage for focus. . . . 

Cathode-to-Grid-No.1 Volt-
age forvisual extinction 
of focused raster. . . . 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value. . . . -28 to-60 -36 to-78 volts 

-15 to + 15 ma 

0 to 8 gausses 

16000 18000 volts 

300 400 volts 

-50 to +350 -50 to +350 volts 

28 to60 36 to 78 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 has been specified to take careof the condition where an ac 
voltage is provided for dynamic focusing. 

# Brilliance and definition decrease with decreasing al tor voltage or 
ultor -to-grid -NO.1 voltage. In general, the altor voltage orultor-to-
grid-No.1 voltage should not be less than 12000 volts. 

The grid-No.4 voltage or grid -No.4 -to-grid -No.1 voltage required for 
focus of any individual tube is independent of altar current and will 
remain essentially constant for values of ultor voltage ( or ultor - 
to-grid-No.1 vol toge) or grid-No.2 voltage (or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/2 . . Excluding extraneous fields, the center of the 
unOeflected focused spot will fall 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 deflection 
of the spot from the center of the tube face. 

Cathode drive is the operating condition n which the video signal varies 
the cathode potential with respect togrid No.1 and the Other electrodes. 

• 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

Curves and Charts shown under Type 24AHP4 
also apply to the 24AEP4 

10-57 TENTATIVE DATA 2 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AFAIRICA HARRISON. NEW JERSEY 
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2  1g 
MAX, 

ii-
34 MIN, 

SEE NOTE 6 

e„ 
24A E P4 

PICTURE TUBE 

MOLD- MATCH LINE 

SPLICE LINE 

*MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

60 H.-
DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-

NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 
OF i 30 ° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No.II6 (*MOWN AT FRONT OF THIS 

SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECT'ON OF THE PLANE CC ) 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOChETFOR THIS BASESHOULD NOT BERIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL W.LL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 3". 

NOTE 4: THE DRAWING SHOWS THE MIN MUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 

THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 

CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND 

THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16. BE-

YOND THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

10-57 CE-9400A 
ELECTRON TUBE DIVISION 

RADIO CORPORATION 0f AAINI ICA. FIAPRISON. NEW JERSEY 



2.. MIN.-

24A EP4 

PICTURE TUBE 

SCREEN WIDTH 21 7 MIN. 

22 114,"± Ve" 

REFERENCE 
LINE 

7/16"i '16" 

SMALL-SHELL DUODECAL 
6- PIN BASE (NOTE 3) 

JETEC N286-63 

SCREEN 
HEIGHT 

I67/; 

MIN. 

10-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

CE-9400B 
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24A E P4 

PICTURE TUBE 

V 

I9 11;1 "  

'35/8.'2 311644-,541/2,",_.. 

18 71, 

14,3 

REFERENCE 
LINE 

(NOTE 2) 

92CL-9400 

10-57 
ELECTRON TUBE DIVISION 
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24AHP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLEC - ION 

DATA 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes . . 6 Ftgf 
Cathode to all other electrodes . . . . 5 Milf 

External conductive coating to ultor. . 12500 Max. µµf 
12000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  76% 

Phosphor ;For Curves, see front of this section). .P4--Sul f ide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence   Short 
Focusing Kethod   Electrostatic 
Deflectior Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal  110° 
Horizontal  105° 
Vertica'   87° 

Electron Gun  Type ReqJiring No Ion-Tràp Magnet 
Tube Dimensions: 

Overall length  15-7/8" 3 5/16" 
Greatest width  22-11116" ± 1/8" 
Greatest height   18-1/2" ± 1/8" 
Diagonal   24" ± 1/8" 
Neck lerigth   5-7/15" = 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 oosition   Any 
Cap  Recessed Smatl Cavity (JETEC No.J1-21) 
Bulb  J192 ( 110°) 
Base  Sr:all-Button Eightar 7-Pin, 

Arrangement 2, (JETEC No.87-183) 
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 - W tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
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 0 
GRID-No.4 VOLTAGE: 12000 .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 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 ca:hode  180 max. volts 

Equipment Design Ranges: 

With any u/tor voltage (Ec,k) between la000 and 20000 Volts 
and grtd-No.2 voltage c2k) between 200 and 500 volts 

Grid-No s4 Voltage for 
Focus 9  -50 to +350 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 

frcm Raster Cutoff 
(Black Level): 
White-level value 

(Peak positive) . . . 

Grid-No.4 Current   
Grid-No.2 Current   
Field Strength of Adjust-

able Centerigg Magnet'. 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 16000 volts 
and grid-No.2 voltage of goo Volts °0° 

Grid-No.4 Voltage for 
Focus   -50 to +350 -50 to +350 volts 

A Grid drive is the operating condition in which the video signal varies 
the grid—No.1 potential with respect to cathode. 

See next page. 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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Same value as determined for 
Ec 1 k except video drive is a 

positive voltage 
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24A HP4 

PICTURE TUBE 

Grid-No.1 Voltage fur 
Visual Exfinction of 
Focused Raster   -28 to -72 -36 to -94 volts 

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 

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.I 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   

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 vaJue  
Negative peak value  

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceedirg 15 seconds   

After equipment warm-up period . .   
Heater positive with respect tocathude  

Equipment Design Ranges: 

With any trITOr-Co-ertd-No.1 voltage 'Eca l1 between 
'12000 and 20000 volts 

and grid-No.2-to-grid-No.1 voltage (E,2. e1 1 between 
-  225 and 040 volts 

Grid -No.4 -to-Grid-No.1 
Voltage for Focus*   -50to+350 volts 

e Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid 110.1 and the 
other electrodes. 

e This value is a working design-center m.nimum. Tne equivalent abso-
lute finiau. ultor-or ultor-to-grid-110.1 voltage is 11000 volts, be-
low which the serviceability of the 2LAHP4 will be impalred. The 
equipment designer has the responsibility of determiring e minimum 
.design value such that under the worst probable operating conditions 
involving supply-voltage variation and equipment variation the abso-
lute minimum ultor-or altor-to-grid-No.1 voltage is never less than 
11000 volts. 

',Crr See next page. 

6-57 TENTATIVE DATA 2 
ELECTRON TUBE DIVISION 

1  5 max. megohms 

f20000 Max. volts 
112000° min. volts 

1000 max. volts 
500 max. volts 
640 flax, volts 
500 nax. volts 

200 max. volts 
140 max. volts 

0 max. volts 
2 max. volts 

410 max. volts 
180 mar. volts 
180 max. volts 

RatiO CORIECWATION Or AMERICA, SA.ISON. NEW lEISPE 



24AHP4 

PICTURE TUBE 

Cathode-to-Orid-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). . . . 

See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 

Grid-No.4 Current  
Grid-No.2 Current  
Field Strength of Adjust-

able Centering Magnet' . 

Examples of Use of Design Ranges: 

With ultor—to—ertd—No.1 
voltage of 14000 IB000 volts 

and grid-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 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 toe spot from the center of the tube face. 

W The grid—No.x voltage or grid—No.4—to—grid—No.1 voltage required for 
focu; of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage ( or ultor—to— 
grid—No.1 voltage) or grid—No.2 voltage ( or grid—No.2—to—grid—No.1 
voltage) within design ranges shown for these items. 

Same value as determined for 
Ek gi except video drive is a 

negative voltage 
-25 to +25 Pa 
-15 to +15 Pa 

0 to 8 gausses 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

6-5 - 
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24A HP4 

PICTURE TUBE 
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24AHP4 

PICTURE TUBE 

2I34: 

SEE NOTE 6 

5.45' 

MOLD- MATCH LINE 

ir- SRLIcE L.NE 

* 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.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 NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE-

LY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 

OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

NOTE 6: BULGE ATSPLICE-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 'HAN 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 CE-9345C ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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24AHP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
= 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" 
1111 

300 

co250 
e-

cra 

NE 

4200 

150 
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100  

50 

1111111111 
--- CATHODE DRIVE 

GRID DRIVE 

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" 

"111111111 
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o 
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0 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECMONTWENVMON 92C5-9352 
RADIO CORPORATION Of AMERICA. DARMS01.1, NEW JERSEY 







24ATP4 

Picture Tube 

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 volts 
Current at 6.3 volts  0.6 amp 
Warm-up time ( Average)  11 sec 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 µµf 
Cathode to all other electrodes . . . . 5 mef 
External conductive coating to ultcr. . 12500 max. µµf 

12000 mir. µµf 
Faceplate, Spherical   eilterglass 

Light transmission ( Approx  )  73% 
Phosphor( F or Curves, see front of this Section) .P4--Sulfide Type 

Aluminized 
Fluorescence  White 
Phosphorescence   White 

Persistence  Medium Short 
Focusing Method   Electrostatic 
Deflection Method  Nagnetic 
Deflection Angles ( Approx.): 

Diagonal  900 
Horizontal  85° 
Vertical  68° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  19-1/8" t 3/8" 
Greatest width  22-11/16" t 1/8" 
Greatest he'ght   18-7/16" t 1/8" 
Diagonal  24" t 1/8" 
Neck length   5-1/2° 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" 
Projected area  332 sq. in. 

Weight ( Approx  )  35 lbs 
Any Operating Position  

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb J192 A2/82 
Socket Cinch Part No.9464-12, or equivalent 
Base Small-Shell Duodecal 6-Pin, Arrargement 1, 

(JEDEC Group 4, No.86-63) 

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

DATA I 
8-60 



24ATP4 

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 

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 f20000 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  68 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   0 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 ulto r- to- grid- No. i voltage ( F: -c.581 ) 
between 12000. and 20000 volts and grid-No. 2-to-
grid-No.1 voltage (802g1 ) between go and 68 volts 

Grid-No.4-to-Grid-No. 1 Vol tage for focus*. 0 to 400 volts 
Cathode-to-Grid-No.1 Voltage 

(Ekgi) for visual extinction 
of focused rasterà  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 

Ek9 except video drive is a 
1 

negative voltage 
Grid-No.4 Current   -25 to +25 µa 
Grid-No.2 Current   -15 to + 15 µa 
Field Strength of Adjustable 
Centering Magnet'   0 to 8 gausses 

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



24ATP4 

Examples of Use of Design Ranges: 

Pith ultor-to-grid-No.i 

voltage of 16000 volts 

and utd-No.2-to-grtd-No.2 

voltage of 5o volts 

Grid-No.4-to-Grid-No.1 Voltage for focus. 0 to 400 volts 

Cathode-to-Grid-No.1 Voltage for 

visual extinctios of focused raster 32 to 47 volts 

Cathode-to-Grid-No.1 Video Drive 

from Raster Cutoff 

(Black level): 

White- level value  —32 to -47 volts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance 1  5 max. megohms 

e Cathode drive is the operating condition inwhich the video signal varies 
the cathode potentiel with respect to grid Ne.1 and the other electrodes. 

• This value isawork'ng design—center minimum. Theequivalant absolute-
eininun oltor—to—grid—No.1 voltage is 1s.000 volts, below which the 
serviceability of the 2uATP4 will be impaired. The equipment designer 
has the responsibll'ty of determining a minimum design value such that 
under the worst probable operating conditions involving supply—voltage 
variation and equipment variation theabsoluteminimumultor—to—grid—No.1 

• voltage is never less than 11,000 volte. 

Y The grid—No.a—to—grid—No.1 voltage required for optimum focus of any 
Individual tube may have a value anywhere between 0 and 400 volts and 
is independent of ultor current and will remain essentially constant 
for values of ultar—to—grid—No.1 voltage or grid—No.g—to—grid—ko.1 
voltage within design ranges shown for these items. 

A The cathode—to—grid—No.1 voltage (N I ) will increase by approximately 
2 per cent for every 1000—volt increase in ultor—to—grtd—No.1 voltage 
and will decrease by approkimately 2 per cent for eve'y 1000—volt 
decrease in ultor—to—grid—No.1 voltage. 

Distance from Refe•ence Line for suitable PM centering magnet should 
not exceed 2-1/ii.. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 1/2— inch 
radius concentric with the center of the tube face. It is ta be noted 
that theeerth's magnetic field can cause asmuchas 1/2— Inch deflection 
of the spot from the center of the tube face. 

• 

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 24ATP4 to protect it from being struck acc.ientally 

and to protect against possible damage resulting from tube 

implosion under some abnormal condition. This safety cover 

can also prov de X-ray protection when required. 

For X-ray shteldtng considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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SCREEN WIDTH 21 MIN. 

22 1)1:2 14; 

e MIN.— 

17/16»2146 

SMALL— SHELL OUODEC 
6— PIN BASE, 

ARRANGEMENT I, 
JEDEC GROUP 4, N2B6-63 

(NOTE 3) 

EFERENCE 
LINE 

SCREEN 
HEIGHT 

I6 7i; 
MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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14 1/2 48- 
51,2" 

13 5/6"t 41,"  
e 4 i6 

• 3\16 

D e RADIO Tub DivisionDIOCOR HarrisonCORPORATION ,OF AMERICA 
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REFERENCE 
LINE 

(NOTE 2) 
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ete4 

92CL-10774 
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SEE NOTE 6 

60 

MOLD- MATCH LINE 

SPLICE LINE 

•MAXIMUIA WIDTH Or TUBE 
SUPPORT BAND. 

DETAIL Of PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY ANGULAR TOLERANCE tmEASuRED 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 ISHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THEREFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC , 

OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 

MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 

FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
A DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 

OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 

THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 

CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

MOTE O: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELGPE 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. 

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



24ATP4 
RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 

E.F=6.3 VOLTS 

ULTOR—TO—GRID—N2I VOLTS 6000 
GRID—N24 - TO- GRID—N2I VOLTAGE ADJUSTED FOR FOCUS. 
•INCREASES OR DECREASES DIRECTLY BY APPROX. 2% I 

FOR EVERY 1000—VOLT CHANGE IN ULTOR—TO—GRIO—N2 1 
VOLTAGE. 

• 50  

C
A
T
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O
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-
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-
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40 
3.1 

4-+ 

GRID—N22— TO — GRID — N21 VOLTS 

70 

9ZCS-10765 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N..1. 8-60 
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24AUP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUM:NIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLEC - ION 

Ylth heater havine controlled ware-up tine 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac ar dc volts 
Current  0.6 t 5%  amp 
Warm-up time ( Average) . 11  sec 

For deftnition of heater uorm-up time and method of determtnIne 
st, see sheet BEATER WARN-UP TIME MEASUREMENT at frone of 
Recelvsne Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 mmf 
Cathode to all other electrodes  5 mmf 

External conductive coating to ultor . . 12500 max. mef 
11700 min. mµf 

Faceplate, Spherical  Filterglass 
Light transmission ( Approx.)   74% 

Phosphor (For C.irves. see front of this Section). P4 --S,iltide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 
Persistence Short 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ) Approx.): 

Diagonal   90o 
Horizontal 
Vertical   

Electron Gun 
ube Dimensions: 

  85° 
68° 

Type Requiring No Ion- Trap Magnet 

Overall length   18-1/8" t 3/8" 
Greatest width   22-11/16" t 1/8" 
Greatest height  18-7/16" ± 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" 
Projected area   332 sq. in. 

Weight ( Approx.)   32-1/2 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bulb  J192A/B 
Base   Short Small-Shell Duodecal 6-Pin 

(JEDLC Group 4, No.86-203), or 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.86-63) 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
PAINED CORPORATION 0f APAER,CA HAPPISON NEW TERSER 



24AUP4 

PICTURE TUBE 

Basing Designation for BOTTOM VIEW  12L 

PH 1- Heater 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12 - Heater 

Cap-Ul tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

GRID-DRIVE' SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value   
Negative value   

GRI»o.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative-peak value  
Negative-bias value  
Positive-bias value  
Positive-peak value  

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

During equipment warm-up period 
not exceeding 15 seconds   

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

f20000 Max. Volts 

11200041 min. volts 

1000 max. volts 
500 max. volts 
500 max. volts 

200 max. volts 
140 max. volt 

0 max. volt 
2 max. volt 

410 max. volt 
180 max. volt 
180 max. volt 

Equipment Design Ranges: 

With any uttor vottage ( fic,h) between 12000 and 20000 volts 
and grid-No.2 voltage (E00.) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus§   

Grid-No.1 Voltage ( Ecix) 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 

à ...§: See next page. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 

-75 to +400 volts 

Same value as determined for 
Eci k except video drive is a 

positive voltage 
-25 to +25 ga 

CORINWAltON 0E MEIIICA, ...SON. NEW JIM, 



24AUP4 

PICTURE TUBE 

Grid-No.2 Current  -15 to +15 Pa 
Field Strength cf Acjustable 
Centering Magnet'  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 18000 volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus . . -75 to +400 volts 
Grid-No.1 Voltage f.Jr visual 

extinction of focised raster. -35 to -72 volt-
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 

CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid N0.1 

Maximum Ratings, Design-Center Values: 
  520000 max. volts 

1120006 min. volts 
GRID-No.4 -TD-GPID-No.1 VOLTAGE: 

Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-70-GFID-No.1 VOLTAGE  640 max. volts 
GRID-No.2-TD-CATHODE VOLTAGE  500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-pea' value   200 max. volts 
Positive-bias value   140 max. volts 
Negative-biat value   0 max. volts 
Negative-peak va lue   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat:ve with respect to cathode: 

During equ'pment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warm-up period. . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.z voltage (Ec,g i) between 12000 
and 20000 volts and grid-No.2-to-grid-No.i voltag (E 21 ) 

between 225 and 64e 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   

A,6.§,i,ei See rwet page  

4-59 TENTATIVE DATA 2 
ELECTRON TUBE DIVISION 

ULTOR-TO-GR1D-No.1 VOLTAGE 

See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 
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24AUP4 

PICTURE TUBE 

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 

  -25 to +25 ma 
Grid-No.2 Current   -15 to +15 µa 
Field Strength of Adjustable 

Centering Magnet-)   0 to 8 gausses 

Examples of Use of Design Ranges: 

Wtth ultor-to-grid-
No.i voltage of IN000 volts 

and grid-No.2-to-grid-
No.i voltage of 300 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus   -75 to +40C volts 

Cathode-to-Grid-No.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-No.4 Current 

Grid drive is the operating condition ir 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 siniaum ultor-or ultor-to-grid-No.1 voltage is 11.000 volts, be-
low which the serviceability of the 24AUPs will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating conditions 
involving supply-voltage variation and equipment variation the abso-
lute minimum ultor-or ultor-to-grid-No.1 voltage is never less than 

• 11,000 volts. 

• The grid-No.N voltage or grid-No.x-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.? 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 magnet should 
not exceed 2-1/4 . . Excluding extraneous fields, the center of the un-
deflected focused spot will fall within a circle having a 1/2- inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2- inch deflec-
tion of the spot from the center of the tube face. 

e 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. 

For X-ray shielding constderattons, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-59 ELECTRON TU RE DIVISION TENTATIVE DATA 2 
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24AUP4 

PICTURE TUBE 

SHORT SMALL - SHELL 
DUODECAL 6- PIN BASE 

JEDEC GROUP 4, N266- 203 
OR 

SMALL - SHELL 
DUODECAL 6- PIN BASE, 

ARRANGEMENT I 
JEDEC GROUP 4, N266-63 

(NOTE 3) 

ELECTRON TUBE DIVISION 
tA5110 ( 0..0.010N OF AMERICA H/H.150N. NEW JE 

CE-9917A 
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PICTURE TUBE 
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24AUP4 

PICTURE TUBE 

2 716- 
ll:MAX 

3/4. mire 

re 
MOLD- MATCH LINE 

SEE NOTE 6 

SPLICE LINE 

• 
MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL Of PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TJBE AXIS AND ULTOR TERMI-

NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

O ± 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-II6 ISHONMATFRONT 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 FORTHISEgSE 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. 

NOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 

THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

4-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA. DAMSON, NEW JERSEY 

CE -9917C 



24AUP4 

AVERAGE DRIVE CHARACTERISTICS Yv 

CATHODE-DRIVE SERVICE 

Ef = 6 3 VOLTS 

ULTOR -TO - GRID- N 1 VOLT'S. 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N21 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 2I"x 16" 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR VOLTS = 16000 

GRID N2 I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER cure-F. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 2I"x 16" 

300 

250  

--- CATHODE DRIVE 
GRID DRIVE 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 
.D10 COOKMAIK. OF AMMO, 11A11111301..1. F.(W FRIO0 

92CM-9352 
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24BAP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

CATHODE-DRIVE TYPE 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   
Current  0.6 

Direct lnterelectrode Capacitances: 
Grid No.1 TO all other electrodes. . 
Cathode to all other electrodes  5 µµf 
External conductive coating to ultor. f2500 max. µµf 

11700 min. µµf 
Faceplate, Spherical   Filterglass 

Light transmission ( Approx.) 

6.3 

6 

volts 
amp 

µµf 

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   105° 
Vertical   87° 

Electron Gum  Type Requiring No lon-Trap Magnet 
Tube Dimens'ons: 

Overall length   15-7/8" ± 5/16" 
Greatest width   22-11/1.6" ± 1/8" 
Greatest height  18-1/2" t 1/8" 
Diagonal   24" ± 1/8" 
Neck length  5-7/16" ± 1/8" 
Radius of curvatl.re of faceplate ( External surface) . . 32" 

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 
Operating Position   Any 
Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bulb   J192 Cl/D1 
Socket  Ucinite Part No.115446, or eauivalent 
Base   Small- Button Eightar 7-Pin, Arrangement 2. 

(JEDEC No. B7-183( 

..InOisfte, a change 

4-60 ELECTRON TUBE DIVISION DATA 1 
RAPID CORPORA/10N OE AMERICA HARRISON. NEW JERSEY 



-15 to +15 ma 

24 BA P4 

PICTURE TUBE 

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 

CATHODE-DR IVE  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   120000 max. volts 
112000 min. volts 

GRID-No.4-70-GRID-No.1 VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No. 2-10-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 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 to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Ecoi) between 12000 
and 20000 voltsamdgrid-No.a-to-gricl-No.i voltage (Ec2g1) 

between 40 and 64 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus §   0 to 400 volts 

Cathode-to Grid-No.1 Voltage 
(Ekgi ) for visual extinc-
tion of focused raster . . See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.1 
Vice° Drive from Raster 
Cutoff ( Black level): 
White- level value 

(Peak negative). . . . Same value as determined for Ek gi 
except video drive is a negative voltagé 

Grid-No.4 Current  -25 to +25 /,3 
Grid-No.2 Current  
Field Strength of Adjustable 
Centering Magnet*  0 to 8 gausses 

—.Indicates a change. 

4-60 ELECTRON TUBE DIVISION 
10010 CORPORATION OF AMERICA, HARRISON, NEW MRCP 
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24BAP4 

PICTURE TUBE 

Examples of Use of Design Ranges: 
Ytth ultor-to-grtd-

No..: voltage of 16000 20000 

and grld-No.2-to-erld-
No.1 voltage of 50 64 volts 

Grid-No.4-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 42 to 58 volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black level): 
White-leve' value  -32 to -47 -42 to -58 volts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 1  5 max. megohms 

• cathode drive is the operating condition in which the viGeo signal 
Varies the cathode potential with respect to grid No.I and the other 
electrodes. 

• This value is a working design-centerminimum. The equivalent absolute 
lainlmus ultor-to-grid-No.1 voltage is 11.400 volts below which the 
serviceability of the 24804 will be impaired. The equipmen: designer 
has the responsibility of determining a minimvm design value such that 
under the wo ,st probable operating conditions involving supply-voltage 
variation and equipment variation the absolvte minimum ultor-to-grid-
No.1 voltage is never less than 11,000 volts. 

§ The grid-No.4-to-grid-No.1 voltage required for optimum focus of any 
individual tube may have a value anywhere between 0 and 400 volts; is 
independent of ultor current; and will remain essentially constant for 
valuesofultor-to-grid-No.1 voltage, or grid-No.2-to-grid-No.1 voltage, 
within design ranges shown for these items. 

A 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/e- inch 
radius concentric with the center of the taxe 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. 

volts 

OPERATING CONSIDERATIONS 

X-Ray Wornsng. When operated at ultor voltages 'JP to 16 

kilovolts, the 24BAP4 does not produce any harmful X-ray 

radiation. However, because the rating of this tfle permits 

operation at voltages as high as 22 kilovolts ( Absolute-maximum 

value), shielding of the 24BAP4 for X-ray radiation may be 

needed to protect against possible injury from Drolonged 

exposure at close range whenever the operating cond.tions in-

volve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following conven-

tional picture-tuke practice, it i,, recommended that the 

cabinet be provided with a shatter-proof, glass cover cver the 

face of the 24BAP4 to protect it from being struck accidentally 

and to protect against possible damage resulting from tube 

implosion under some abnormal condit'on. This safety cover 

can also provide X-ray protection when required. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HUNT*, WIN TERSE, 
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PICTURE TUBE 
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PICTURE TUBE 
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24BAP4 

PICTURE TUBE 

SEE NOTE 6 

5-45. 
* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. (NOTE 7) 

DETAIL OF PANEL 

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-

NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF ± 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 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 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 

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 

LINTLESS 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 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: WIDTH OF UNDISTURBED REGION BETWEEN MOLD-MATCH 

LINE AND SPLICE LINE IS I" MINIMUM. THIS SHOULD BE THE 

MAXIMUM WIDTH OF TUBE SUPPORT BAND. 

8-59 ELECTRON TUNE DIVISION 
RACHO COOORATION Of AMERICA, HARRliON. NEW JERSEY 

CE-934581C 



24BAP4 

RASTER-CUTOFF-RANGE CHART 

Ef = 6.3 VOLTS 
ULTOR- TO-GR1D- 612 I VOLTS=I6000 
GRID-N2 4-10- GRID- N21 VOLTS ADJUSTED FOR FOCUS. 
KCATHCOE-TO-GRID -N2 1 VOLTAGE FOR VISUAL EXTINCTION  

OF FOCUSED RASTER INCREASES OR DECREASES 
DIRECTLY BY APPROX. 2% FOR EVERY 1000-VOLT 

- -•- 

40 50 60 
GRID-N22-TO - GRID -N21 VOLTS 

70 

92C5-9945R1 
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24CP4B 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 

Heater Current at 6.3 volts  600 ± 10% ma 
Direct Interelectrooe Capacitances: 
Grid No.1 to all other electrodes  6 Pf 
Cathode to all other electrodes  5 Pf 
External coniuctive coating to anode {2500 max. pf 

2000 win. pf 
Electron Gin  Type Requiring No 

Ion-Trap Magnet 

Optical: 

Faceplate, Spherical  Fikerglass 
Light transmissi,on ( Approx.)   75% 

Phosphor (FDr curves, see front of this seition). . P4— Sul fide Type, 
Aluminized 

Mechanical: 

Operating Position   Any 
Weight ( Approx.)   35 lbs 
Overall Length   21-1/8" ± 3/8" 
Neck Length  7-1/2' ± 3/16" 
Projected Area of Screen   332 sq. in. 
External Conductive Coat:ng: 

Type Pegular-Band 
Contact area for grounding Near Reference Line 

For Additioaal information on Coatings, Dimensions, and 
Deflection Angles: 
See Blcture-Tube Dtmenstonal-Oullines and Bulb J192 A/B 
sheets at the front of this section 

Cap  Recessed Small Cavity ( JEDCC No.J1-21) 
Base . . Small-Shell Duodecal 5-Pin (JEDEC Group 4, Wo.B5-57) 

Basing Designation for BOTTOM VIEW   12N 

ANODE 

Pin 1 -Heater 
Pin 2- Grid Nc.1 
Pin 10 - Grid Nc. 2 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap-Anode 
(Grid No.3, 
Collector) 

02 C-External 
Conductive 
Coating 

Maximum Ratings, Design-Maximum Values: 

Anode Vo'tage .   22000 max. volts 
Grid-No.2 Voltage  550 max. volts 

cp RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. W J. 

DATA 
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24CP4B 

GriJ-No.1 VItage: 
Negative peak value  220 max. volts illi, 
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   volts 200 max. • Heater positive with respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With anode voltage of 16000 volts 
and grid-No.2 voltage of 300 volts 

Grid-No.1 Voltage for 
visual extinction of e focused raster   -28 to -72 volts 

Maximum Circuit Values: 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

• 

• 

11. 

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



24DP4-A/24YP4 

PICTURE TUBE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

ALUMINIZED SCREEN 

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  12500 max. µµf 

12000 min. µµf 
Faceplate, Spherica'  Filterglass 
Pnosphor (For Curves, see front of this Section). . P4---Sulfide Type 

Aluminized 
Deflection Angles ( Approx.): 

Diagonal   
Horizontal 
Vertical   

Electron Gur 

900 

85° 
68° 

  Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Overall length   21-1:8' t 3/8" 
Greatest widtn   22-11/16" ± 1/8" 
Greatest height  18-7/.6" t 1/8" 
Diagonal   24" t 1/8" 
Neck length  7-1/2" t 3/16" 
Radius of curvature of faceplate ( bternal surface). . 40" 

Screen Dimensions ( Minimum): 
Greatest width   21-7/16" 
Greatest height  16-7/8" 
Diagonal   22-13/16" ...,-
Projected area   332 sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Base . . Small-She'l Duodecal 6-Pin ( JETEC 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.? 
Pin 11- Cathode 
Pin 12- Heater 

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  20000 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value   1000 max. volts 
Negative value   500 mas. volts 

GRID-N0.2 VOLTAGE  500 max. volts 

...Indicates a change. 

9-58 DATA ELECTRON TUBE DIVISION 
RADIti CORPORATION Of AMERICA, MARAISON, NEW TERSER 



24DP4-A/24YP4 

PICTURE TUBE 

GRID-No.1 VOLTAGE: 1110 
Negative-peak value  200 ,ax. 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 4111› 

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 glio 

For X- Ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION OF AMERICA. HARRISON. NEW lEISFY 



27EP4 

PICTURE TUBE 

RECTANGULAR GLASS TYPE 

MAGNETIC FOCUS 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

411 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 volts 
Current   0.6 t 10% amp 

Faceplate, Spherical   Filterglass 
Phosphor (For Curves, see front of this Section). .P4--Sulfide Type 

Almenized 
Deflection Argles (Approx.): 

Diagonal  90° 
Horizontal 
Vertical  

Electron Gun 

Tube Dimensions: 
Overall length  
Greatest width  
Greatest height   
Diagonal  
Neck length 
Radius of curvature of faceplate 

(External surface)  
Screen Dimensions (Minimum): 

Greatest width  
Greatest height   
Diagonal  
Projected area  

Operating Position  
Cap  Recessed 
Base  

85° 
69° 

  Ion-Trap Type Requiring 
External Single-Fie ,d Magnet 

23-1/16" ± 3/8" 
25-9/32" i 3/16" 
20-7/32" 1 3/16" 

26-13/16" ± 3/16" 
7-1/2" ± 3/16" 

40" 

24-1/4" 
18-5/8" 
25-3/4" 

425 sq. in. 
Any 

Small Cavity (JEDEC No.J1-21) 
Small-Shell Duodecal 5- Pin 
(JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW  12D 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 

WiXiMUU Ratings, Destgn-Center Values: 

ULTOR VOLTAGE   
GRID-No.2 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative- peak value   
Negative- bias value   
Positive- bias value   
Positive- peak value   

Pin 12- Heater 
Cap- Ultor 

(Grid No.3, 
Collector) 

20000 max. volts 
500 max. volts 

200 max. volts 
140 max. volts 

0 max. volts 
2 max. volts 

4-60 ELECTRON TUBE ENVISION 
RADIO COOORATION Of AMERICA. MARMON, NEW JERSEY 

DATA 



27EP4 

PICTURE TUBE 

14111x 

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  

ieue Circuit Values: 

Grid-No.1-Circuit Resistance  

410 max. volt! 
180 max. volt! 

180 max. volt! 

1.5 max. megohm! 

For X-ray shielding considerations, see shee; 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 ELECTRON TUBE DIVISION 
EAPIO CORPORATION Of AMEEICA , HAIIOON. NEW JESSE! 

DATA 



27M P4 
PICTURE TUBE 

RECTANGULAR METAL—SHELL TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

• 

• 

e 

General: 

Heater, for Uniootential Cathode: 
Voltage  6.3   ac or oc volts 
Current  0.6 i 10%  amp 

Faceplate, Compound Spherical  Frosted Filterglass 
Phosphor (For Curves, see front of this Section) . P4.--Sulf'de Type 

Aluminized 
Deflection Angles tApprox.): 

Diagonal   90° 
Horizontal   85° 
Vertical   69° 

Electron Gun   Ion-Trap Type Requiring 
External Single-Feld Magnet 

Tube DimenEion -i: 
Maximum overall iength   22-3/16" 
Greatest width at lip  25-1/4" t 3/16" 
Greatest height at lip   19-15/16" t 3/16" 
Diagonal at lip  26-7/8" t 1/4" 
Neck length   7-1/2" t 3/16" 
Radius of curvature of faceplate ( External surface). . . . 1 

Screen Dimensions (Minimum): 
Greatest wiath   23-7/16" 
Greatest height  18-1/8" 
Diagonal   25-1/16" 

Operating Position  Any 
Ultor Termina'  Metal-Shell Lip 
Base . . Small-Shell Duodecal 5-Pin ( JETEC Group 4, No.85-57) 

Basing Designatian for BOTTOM VIEW  12D 

Pin 1 - Heater 
Pin 2- Grid No.I 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Metal-Shell Lip - 
Ultcr 
(Grid No.3, 
Collector) 

Maximum Ritings, Design-Center Values: 

ULTOR VOLTAGE  18000 max. volts 
GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

6, See next page. .-Indicates a change. 

9-58 DATA 
ELECTRON TUBE MASION 

RADED CO”ORATION OF .ERICA, .11111150N, NEW JERSEY 



27MP4 

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 

f Within major area, the radius of curvature is 40 . . The curvature of 
the surface at the boundary of this area blends into the rim and has a 
perimetrical shape conforming to the surface of a sphere having a 
50 . radius. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
JADIO CORtO.ATION OF »AFRICA, NAMSON. NEW lE 

DATA 
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Picture Tube 

e RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 ma 
Direct Inte-electrode Capacitances: 

Grid No.1 to all other electrodes   6 
Cathode to all other electrodes   5 mmf 

External conductive coating to ultor. . .  52500 max. pf 
12000 mir. puf 

Electron Gun  Type Requiring No lon-Traç Magnet 

Optical: 

Faceplate   Filferglass 
Light transmission ( Approx  )  72% 

Phosphor (For Curves, see front of this Sec:ion) . P4--Sulfioe Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Aprrox  )  44 lbs 
Overall Length  21-1/16' t 3/8" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Scrreen  425 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding Nea- Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dimenstonal-Outllnes and Bulb J214-112 A 
sheets at the front of this sectiou 

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 

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 

03,05 
CL 

02 

Cap - Ultor 
(Grid No.3, 
Grid No.5. 
Collector) 

C - External 
Condictive 
Coating 

Maximum Ratings, Destgn-Maximum Values: 

ULTOR VOLfAGE   20000 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.? VOLTAGE   550 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I. 
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GRID—No.1 VOLTAGE: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts e 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathude: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period. . .   200 max. volts e 
Heater positive with respect tocathode  200 max. volts 

Typical Operating Conditions: 

With tailor voltage of tó000 volts 
and grtd-No.a 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 
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 

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  950 
Horizontal  85o 
Vertical   68° 

Direct Interelectrooe Capacitances: 
Grid No.1 to all other electrodes . . . 6 
Cathode to all other electrodes . . . . 5 

External conductive coating to ultor. 12500 max. 
t1700 min. 

/442f 
mo.a 
poa.f 

Electron Gun  Type Requiring No lon-Trap Magnet 

Optical: 

Faceplate, Spherical   Filterglass 
Light transmission at center ( Approx  )  72% 

Phosphor (Fo- Curves, see front of this Section) . . P4— Su fide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length  20-1/16" t 3/8" 
Greatest width  25-9/32" t 1/8" 
Greatest height   20-7/32" t 1/8" 
Diagonal  26-13,16" t 1/8" 
Neck length   4-1,2" t 3/16" 
Curvature of faceplate ( External Radius): 

Center  40" 
Screen Dimensions :Minimum): 

Greatest width  24-1/4" 
Greatest height   18-5/8" 
Diagonal  25-3/4" 
Projected area  425 sq. in. 

44 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb J214-1/2A2 

Weight (Approx  

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Base Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.136-203) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1- Heater s Cap - Ultor 
Pin 2 - Grid No.1 (Grid No.3, 
Pin 6- Grid No.4 Grid No.5, 
Pin 10- Grid No.2 Collector) 
Pin 11- Cathode C C - External 
Pin 12 - Heater z I Conductive 

Coating • 
GRID-DRIVE ° SERVICE 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE   . f23000 max volts • 
t11000 min. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   f550 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 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 iN000 volts 
and grid-No.2voltage (Ee2 n) of 400 uolts 

Grid-No.4 Voltage for focusb  0 to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster°   -36 to -94 volts 
Field Strength of Adjustable 
Centering Magnetd   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. 
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• 
CATHODE-DRIVE° SERVICE 

Unless oth.rwise specified, voltage val-

ues are pos.tive with respect to grid-No.1 

Maximum and Minimum Ratings, Design-Maximum Values: 

{23000 max. volts 
11000 min. volts 

ULTOR-TO-GRID-No.1 VOLTAGE  

GRID-No.4-TO-GRID-No.1 
(FOCUSING) VOLTAGE: e Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  WO max. volts 
50 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  550 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   220 max. volts e Positive-bias value   
Negative-bias value   154 max. volts 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 uilor-to-grid-No.1 

voltage (Ecoy of 18000 volts 

and grid-No.a-to-grid-No.1 

voltage (Ece,i of 400 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focusb  0 to 4C0 volts 

Cathode-to-Grid-No.1 Voltage 
for visual extinction of 
focused raster f   36 to 78 volts 

Field Strergth of Adjustable 
Centering Magnetd   0 to 11 gausses 

Maximum Circuit Values: 

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

• 

d 

Grid drive is the operating condition in which the video , ignal varies 
the grid-bo.1 potential with respect to cathode. 

The grid-$o.4 ( or grid-Ito.4-to-grid-No.1) voltage required far optimum 
focus of any individual tube will have a value anywhere between 0 and 
400 volts, is independent o' ultor current and will remain essentially 
constant tor values of ultor ( or ultor -t"-grid-ho.1) voltage or grid-
N0.2 ( or grid-ho.2-to-grid-Mo.1) voltage within design-maximum ratings 
shown for these items. 

See Roster-Cutoff-Range Chart for Grid-Drive Service. 

Distance from Reference Line for sultabe Pm centering waged t should 
not exceed 2-1/4.. Inc specified centering magnet compenuates only 
for the effect which mechanical tube tolerances may have on the 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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location of the undeflected focused spot with respect to the center of 
the tube face. Maximum field strength of adjustable centering magnet 
equals: 

or Ecsgi ( volts) 

16000 ( volts) 
x 11 gausses 

The equipment manufacturer must determine and supply additional com— 
pensation for the effects of the earth's magnetic field and extraneous 
fields due to choice of circuitry and components. The additional com— 
pensation should preferably be applied as part of the magnetic field 
of the deflecting yoke. 

e Cathode drive is the operating condition in which the video signal 
verles the cathode potential with respect to grid No.1 and the other 
electrodes. 

See Raster-Cutoff-Range Chart for Cathode-Drive Service. 

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 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 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. 
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27XP4 

SCREEN 
HEIGHT 

le — e 
5. 

MIN. 

SCREEN WIDTH 24+ MIN. 

13* 30' 

32"R. 

6 -13 R. 
16 

REFERENCE 
(NOTE 2) 

SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, t.886-203 
(NOTE 3) 

9« i 
25 + - 

- 8 
Molt 6) 

40`R. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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27XP4 

3 "8" 

/r- SPLICE LINE 
21,47 $010T---
(NOTE 8) 

SEE NOTE 7 

18* 30' 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF t 30° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE- LINE GAUGE JEDEC No.G-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 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 
ALL 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 
LINTLESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HUGHT 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 LOCATION SPECIFIED FOR DIMEN-

SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: AREA BETWEEN MOLD-MATCH LINE AND SEAL BULGE IS 

3/4" 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 Harrison, N. J. 
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902-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type go2 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t /0% . . , . ac or dc volts 
Current  0.6   amp. 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . . . 7.5 ugf 
DJ 1 to All Other Electrodes ....... 8.5 uuf 
DJs to All Other Electrodes ....... 6.0 . guf 

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' : 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 

Basing Designation for BOTTOM VIEW   8CD 
Pin 1- Grid No.2, Pin 3- Anode No.1 

Anode No.2, 4 3 Pin 4- Deflecting 
Deflecting Electr.DJI 
ElectrodeDJ2, Pin 5- Grid 110.1 
Deflecting Pin 6- Deflecting 
ElectrodeDJ3t Elect-.DJ4 

Pin 2- Heater, t Pin 7- Heater 
Cathode CY Pin 8- No Coinec-

tion 

DJ, and DJ, are nearer the screen 
DJ., and DJ4 are nearer the base 

With DJ' positive with respect to 0.12, the spot is de— 
flected toward pin 3. With DJ; positive with respect to 
0.4, the spot is deflected toward pr I. 

The angle between the trace produced by DJ; and D.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 DJ; and 0.14 and 

the trace produced by 0.11 and DJ 2 Is 900 t 40 . 

Maximum Ratings, » solute Values: 

ANODE-No.2 & GRID (10.2 VOLTAGE  660 mar. volts 
ANODE-No.1 VOLTAGE  330 max. volts 
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Value  125 mar. volts 
Positive Value  0 mar. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
DEFLECTING ELECTRODE 04 OR 04 385 mar. volts 

JULY 1, 1945 
RCA VICTOR onnsm 

Lee COIFORATION an MOM& MAMMON. NM MINT 

DATA 1 



902-A 

HIGH-VACUUM CATHODE-RAY TUBE e 
 (continued Iran precedgnq 090 ) 

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 Cutoffi. —40 —60 volts 
Max. Anode—No.1 Current 

Range* Between —50 and +10 
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 CJ2   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 .200 and -350 of the values shown 
with grid-No.1 voltages between zero and cutoff. 

0 visual extinction of stationary focused spot. Supply should be adjust-
able to t SOS of these values. 

• See curve for average values. 

Individual tubes may vary from these values by ± 20%. 

Spot Position: 

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

centered at the geometric center of the tube face and having 

one side parallel to the trace produced by DJ' and DJ2. Suit-

able test conditions are: anode-No.2 voltage, 600 volts; 

anode-No.I voltage, adjusted for focus; deflecting-electrode 

resistors, , I megohm each for DJ, and DJ4, connected to anode 

No.2; the tube shielded from all extraneous fields. To avoid 

damage to the tube, grid-No. I voltage should be near cutoff 

before application 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** 

PanlP• 

1.5 max. megohm 

1.0 max. megohn 

5.0 max. MegOhni.5. 

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

JULY 1, 1945 RCA VICTOR DIVISION 
ILADIO COWYDEATION OP NAIIPICA, MARRISON. NEW MO' 

DATA 1 



2053 

Display-Storage Tube 

• 

• General: 

• 

• 

• 

• 

"RUGGEDIZED" TYPE 5" - DIAMETER BULB 
ONE WRITING GUN 308" - DIAMETER DISPLAY 
ONE VIEWING GUN INTEGRAL MAGNETIC SHIELD 

For Military and Commercial Information-
Handling Displays Where Tube May Be Sub-
jected toSevere Environmental Condjtions 

DATA 

Wrtting Viewing 
Section Sect:on 

Heater, for Uniootential 
Cathode: 
Voltage ( AC or DCi  6.3 ± 5% 6.3 ± 5% volts 
Current at 6.3 volts  0.6 0.6 amp 

Cathode Heating Time ( Minimum) 
before other electrode volt-
ages are applied  60 sec 

Direct Interelectrcdie 
Capacitan:es: 
Grid No.1 to all other 

electrodes  6.5 11 Pf 
Cathode to all other 

electrodes  5.5 8 Pf 
Sackplate to all other 
electrodes  116 Pt. 

Deflectirg electrode 
0.11 to deflecting elec-
trode DJ2   1.9 Pf 

Deflecting electrode 
DJ3 to deflecting elec-
trode 0.14   2 Pf 

DJ1 to all other electrodes • 6 Pf 
DJ2 to all other electrodes • 7 Pf 
0.13 to all other electrodes • 5 Pf 
0.14 to all other electrodes • 4.8 Pf 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Deflectinc-Electrcde 

Arrangement   See Dimens.onat Outline 
Phosphor  P20, Aluminized 
Minimum Useful Viewing Diameters 3  8" 
Maximum 0\ierall Length 

(Excluding encapsulated screen leal)  13.64" 
Maximum Seated Length   12.89" 
Maximum Diameter 

(Excluding encaosulated screen lead) 5  562" 
Operating Position  Any 
Weight ( Approx  )  5-1/2 lbs 
Base Medium-Shell Diheptal 14-Pin 

!JEDEC Group 5, No.814-38) 

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

DATA I 
9-63 



2053 

BOTTOM VIE4% 

Pin 1- Heater of SCREEN 
the writing 

gun 62v SW S3v 
Pin 2- Grid No.1 of BACKPLAT G2w.G4w 7 8 Hv 

the writing 
CTO COLLE 

gun  Pin 3- Grid No.3 of (55V) HV NN, 
the writingCOLLIMATOR 

.40 gun (6 DJ3 DJI 
Pin 4 - Deflecting 

electrode 
DJ3 of the 
writing gun 

Pin 5- Deflecting 
electrode 
DJ4 of the 
writing gun 

Pin fi - Grid No.2 of 
the viewing 
gun, Grid 
No.2 and 
Grid No.4 
of the 
writina gun 

Pin 7- Grid No.1 of 
the viewing 
gun 

Pin 8- Grid No.3 of 
the %,iewing 
gun 

Pin 9- Heater of 
the viewing 
gun 

Pin 10 - Heater and 
cathode 
of the 
viewing 
gun 

Pin 11- Deflecting elec-
trode DJ1 of the 
writing gun 

Pin 12- Deflecting elec-
trode DJ2 of the 
writing gun 

Pin 13- Cathode of the 
writing gun 

Pin 14 - Heater of the writ-
ing gun 

Leads: 
At tube base--
Collector ( Grid No.5 
of viewing gun)-- red 
wire 

Collimator ( Grid No.4 
of viewing gun)---
green wire 
Backplate--violet wire 

Encapsulated Lead: Screen 
Connector 

Maximum and Minimum Ratings, Absolute- Maximum Values: 

All voltages are shown with respect to the cath-
ode of the viewing gun unless otherwise specified. 

Minimum Maximum 

Screen Voltage: 
Peak  0 11000 volts 
DC  0 10500 volts 

Backplate Voltage: 
Peak  0 15 volts 
DC  -30 10 volts 

Collector ( Viewing-Grid-No.5) 
Voltage   130 170 volts 

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



2053 

Minimum Maximum 

Collimator ( Viewing-Grid No.4) 
Voltage   0 100 volts 

Viewing-Grid-No.3 Voltage . . .   10 50 volts 
Viewing-Grid-No.2. Writing-Grid-

Nc.4, and Writing-Grid-No.2 
Voltageg  115 135 volts 

Viewing-Grid-No.1 Voltage . . .   - 200 0 volts 
Viewing-Gun Heater- to-Cathode 
Voltage   -125 125 volts 

Magnetic-Shield Voltage°  -200 200 volts 
Writing-Grid-No.4, Writing-Grid-

No.2-to-any Deflecting Elec-
trode Vo}tageg  -500 50C volts 

Writing-Grid-No.3 Joltage. . .   0 120C volts 
Wr;ting-Gr:d-No.1 Voltage°. . .   -200 volts 
Writing-Gun Cathode Voltage . .   - 2750 115 volts 
Wr ,ting-Gun Heater- to-Cathode 
Voltage   -125 125 volts 

Series Current- Limiting Resistor 
,Unbypassed) in Screen Circuit. 1 - megohm 

Series Current- Limiting Resistor 
(Unbypassed) in Collector 

• IViewinc-Grftl-No.5) Circuit . . 0.005 - megohm 

Recommended Operating Values: 

All voltages are shown with resPect to the cath-
odeofthe viewinggunainless otherwise specified. 

Screen Voltage  10000 volts 
Backplate Voltage   2 volts 
Collector ( Viewing-Grid-No.5) 

Voltage   150 volts 
Collimator ( Viewing-Grid-No.4) 
Voltage°  20 to90 volts 

Viewing-Grid-No.3 Voltage°. 10to40 volts 
V,ewing-Grid-No.2 Voltageg. 125 volts 
V:ewing-Grid-No.1 Voltage°. -60to 0 volts 
Viewing-Gun Cathode   At ground potential 
Magnetic Shield f  At ground potential 
Writing-Grid-No.3 Voltageg. - 1650 to- 1250 volts 
Writing-Grid-No. 1 Voltage . d,h volts 
Writing-Gin Cathode   -2000 volts 
Awerage DeflectiPg Plate Voltage  112 volts 
Circuit Values: 
Grid-No.1 Circuit Resistance 

(either gun)  1 max. megohm 
Resistance in any Deflecting 

Electrode Circuit'   0.01 max. megohm 
Backplate-Circuit Resistance.   0.005 max. megohm 

Series Current-Limiting Resistor 
(Unbypassed) in Screen Circuit. 1 megohm 

Series Current- Limiting Resistor 
(Unbypassed) in Collector 
(Viewing Grid-No.5) Circuit . . 0.005 megohm 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 9-63 
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Performance Data and Characteristics: 

Typ. Max. 

Useful Viewing Diameter'. . 3.8 inches 
Luminance ( Bright-

ness)'  1000 1900 foot lamberts 
Viewing Duration °   20 seconds 
Erasing Time   8 - 50 milliseconds 
Undeflected Spot 

Position"   10 millimeters 
Deflection Factors: 

DJ1 6 0.12   72 81 90 volts/inch 
DJ3 & DJ4   70 82 90 volts/inch 

Environmental Tests: 

The 2053 is designed to withstand the following environ-

mental tests: 

Vibration parallel to each of the three orthogonal axes and 
as specified in the schedule below. Two concurrent survey 

cycles each having a duration of 15 minutes are taken for 

each axis. The frequency is first changed from 5 to 54 and 

back to 5 cycles per second and then from 54 to 500 and back 

to 54 cycles per second. The frequencies of all resonant 

points are noted. 

Double 

Amplitude 

in inches 

Acceleration 
in N's 

Frequency 

in cps 

Sweep 

Duration 

in minutes 

(Approx.) 

0.080 5 to 54 7.5 

0.080 - 54 to 5 7.5 

- 8 54 to 80 1.5 

- 2 80 to 500 6.0 

2 500 to 80 6.0 

8 80 to 54 1.5 

Resonance for one minute at the resonant point determined in 

Vibration for which resonance is most severe. If no resonant 

points are observed in Vibration, the 2053 is vibrated for one 

minute at a frequency of 50 cycles per second. 

Shock -- Non- Destructive consisting of three impact shocks in 
both directions of the three orthogonal axes. Each impact 

shock has a peak acceleration of 15 g.s and a time duration 
of II milliseconds. 

Shock -- Destructive consisting of three impact shocks in 

both directions of the three orthogonal axes. Each impact 

shock has apeak acceleration of 30 g's and a time duration of 

11 milliseconds. Following this destructive shock test, the 

tube need not be operable and any degree of internal destruc-

tion is permissible. However, no destruction or cracking of 

the tube faceplate is permitted and all internal parts must 

remain within the magnetic shield. 

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



2053 

Fatigue consisting of vibration for 32 hours in each of the 

three orthoçonal axes. A vibration trequency of 25 cps is 

employed with an ampliitude of 0.040. ( total excursion 0.080"1. 

Each tube is vibrated for a total of 9.3 hours. 

a The minimum useful viewing area may not be concentric with refpect to 
the tube face. 

Grids No.A and No.2 of Writing Gun and vid No.2 of Viewing Gun are 
connected w thin the tube. 

C voltages are shown with respect to cathode of Writing Gun. 

d The writing-gun grid No.] 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 grid No.1 voltage 
have a value greater -han zero with respect to the writing-gun cathode. 

e Adjusted for brightest, most uniform, full-size pattern. 

The integral magnetic shield should be grounded to eliminate shock hazard. 

g Adjusted for the smelest. most circular spot. 

The bias- voltage value for writing-beam ci.toff is between -50 and -92 
volts with respect to writing-gun cathode. 

Recommendee value for minimum distortion Recause of viewing-team col-
lection by the defU.cting plates. Where strict display accuracy and 
display uniformity are not required, the resistance value foi any de-
flecting-electrode circuit may be as high as 0.1 megohm maximum. For 
optimum pe -formance. it is recommended thxt the deflectinn electrode-
circuit impedances be approximately equal. 

Luminance ( Brightness) is measured after the entire display is written 
to saturated brightneSs, the writing gun has been turned off, and with 
no erasing pulse applied. 

a The time required for any 1.5- inch diameter area of the use-ful 5.8-
inch diameter viewing area to spontaneotr.ly rise ( with ne writing or 
erasing) from zero brightness ( viewing-team cutoff) to of satu-
rated brightness. 

n Apply a single pulse having an amplitude of 9 volts to the backplate. 
Erasing time is defined as the shortest duration of such e pulse that 
will completely erase a full 5.8- inch diameter area display. 

P The undeftected spot position must fall within a circle having a 5/16-
inch radius (maximum), 0.2- inch from the geometric center of the tube 
face, on the radius passing through the center of the screen terminal. 

The magnetic shield is normally connected tot', viewing-gun atLode which 
is at ground potential. 

OPERATING CONSIDERATIONS 

To prevent possible damagetothe tube, allow the viewing-

gun beam current to reach normal operating value before turn-

ing on the writing-gun beam current, trid keep the viewing beam 

on till the writing beam is turned off. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, 
WRITE FOR TECHNICAL BULLETIN AND PUB-
LICATION ICE-277, " RCA DISPLAY-STORAGE 
TUBES" AVAILABLE FROM: 

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harrison, New Jersey 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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VIEWING -GUN 
AXIS 

SCAN ORIENTATION - - 
MARKS 
(NOTE 3) 

13.64 
MAX. 

1.1î 

M MIN. VIEWING 
DU. 

.45 

5.562 MAX. 
DIA. 

I DIA. 

BASE 
JEDEC B14-38 

3 LEADS 
IN INCHES 
LONG MIN 
(NOTE I) 

MTN* —GUN 
AXIS 

.50 
MAX. 

m . 407 
MAX 

3.125 
172 MAX 

1.04 1 

2.437 
MAX. 
DIA. 

LUG 
(NOTE 2) 

920.1-12176 

DIMENSIONS IN INCHES 

MOTE I: RED LEAD IS FOR CONNECTION TO COLLECTOR ( VIEWING 

GRID No.5I; GREEN LEAD IS FOR CONNECTION TO COLLIMATORIVIEW— 

ING GRID No.4I; VIOLET LEAD IS FOR CONNECTION TO BACKPLATE. 

NOTE 2: SOLDER LUG FOR GROUNDING MAGNETIC SHIELD. 

NOTE 9: SCAN ORIENTATION MARKS ARE PARALLELTOTRACE PRO— 

DUCED BY DEFLECTING PLATES DJI AND DJ2. 

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



4499 

Oscillograph-Type Cathode-Ray Tube 

ELECTROSTATIC DEFLECTION 5- in DIAMETER ELECTROSTATIC FOCUS 

For GeneraiOsctllographir Applications tn which 
Recurrent- Wave Phenomena are to be Observed 

ELECTRICAL 

Heater Curreit at 6.3 V   0.6 A 
Direct Interelectrode Capacitances ( Approx.) 

Grid-No.1 to all other electrodes   10 pF 
Cathode ta all otFer electrodes   5.5 pF 
DJ1 to DJ2  2.5 pF 
DJ3 to DJ4  3.0 pF 
DJ1 to all other electrodes   10.5 PF 
DJ2 to all other electrodes   8.5 pF 
DJ3 to all other electrodes   8.5 pF 
DJ4 to all other electrodes   9.5 OF 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 

OPTICAL 

Phosphor PI 
Fluorescence and phosphorescence  Yellowish-Green 
Pnrsistence  Medium 

Faceplate   Clear Glass 
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 1-1-1Eate-
Pin 2- Grid No.1 
Pin 3- Cathode 
Pin 4- Grid No.3 
Pin 6- Deflecting Electrode DJ3 
Pin 7- Deflecting Electrode DJ4 
Pin 8- Agiode, Grid No.2 
Pin 9- Deflecting Electrode DJ2 
Pin 10- Deflecting Electrode DJ1 
Pin 12- Heater 

ABSOLUTE-MAXIMUM AND MINIMUM 

G3 

DJ3 1114 

RATINGS 

Anode Voltage   2800 max V 
Grid-No.3 ( Focusing-Electrode) Voltage  1100 max V 
Grid-No.I Voltage 

a Negativr oi I,. v)I.Je   200 max V 
Positive nias value   0 max V 
Positive Peak value   2 max V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Heater Voltage 16.9 max V 
(5.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode . . . . 125 max V 111, 
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.1 Voltage   -60 to- 140 V • 

For visual cutoff of focused spot 
Deflection Factors 
W1 and DJ2   84 to 106 V ( dc)/in 
DJ3 and DJ4   67 to 83 V ( dc)/in 

MAXIMUM CIRCUIT VALUES 

Grid-No.I-Circuit Resistance  1.5 max 
Resistance in any Deflection Electrode Circuita   5 max 

4 It i• recommended that the deflecting-electrode- circuit resi stance. be 
approximately equal. 

McI 

11.44 
+.235 
-.125 

12.000 
*125 

DIMENSIONAL OUTLINE 

5.25 .06 DIA. 

4.56 MIN. DIA —..1 

7.000 
A.125 

1.437 
i.031 

BASE 
SPECIAL 
(NOTE o 

92LS-1167 

DIMENSIONS IN INCHES 

The plane through the tube axis and 
pin 4 may vary from the trace pro-
duced by DJ) 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; 

With DJ1 positive with respec t to • 
DJ3 and DJ4 are nearer the ba se . 

01.12, the spot will bedeflectedtoward 
pin 4; likewise, with 1113 positive 
with respect to 01;14, the spot will 
be deflected toward Pin 1. 

Note Base is identical to short 
small-shellduodecalJEDOCNo.B12-207 
except pin No.5 and pin No.11 are 
omitted. 

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



908-A 

OSCILLOGRAPH TUBE 
supersedes PtiPe 908 

General: 

Heater, for Unipotential Cathode: 
Voltage  2.5 ± 101, . . . . ac or dc volts 
Current   2.1 amp. 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 tu All Other Electrodes. . . . 9.0 . . uuf 
DJ1 to All Other Electrodes  8.5 . . uuf 
DJ3 to All Other Electrodes  6.5 . . uuf 

Phosphor For Curves, see front of this Section) . . . No.5 
Fluorescence   Blue 
Persistence  Very short 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   11-1/2" 1 3/8" 
Greatest Diameter of Bulb  3" t 
Minimum Useful Screen Diameter   2-3/4" 
Mounting Position  Any 
Base   Medium 7-Pin 

Basing Designation for BOTTOM VIEW   7CE 
Pin 1- Heater Pin 6- Grid No.2, 
Pin 2- Grid No.1 Anode vo.2, 
Pin 3- Deflecting Deflecting 

ElectrodeGJ3 > Electr.DJ2, 
Pin 4- Anode No.1 Deflecting 
Pin 5- Deflecting Electr.DJG 

E I ect rode W1 7 Pin 7- Heater, 
Cathode 

DJ, and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ2 positive with respect to DJ', the spot la de-

flected toward pin I. With DJa positive with respeCt to 
DJ3, the spot is deflected toward pin 6. 

The angle between the trace produced by DJ3 and DJ4 

its intersection with the plane through the tube axis 

pin 6 does not exceed 100 . 

The angle between the trace produced by DJ3 
the trace produced by DJ' and 012 is 900 

Maximum Ratings, Design-Center values: 

ANODE-No.2 A GRID 40.2 VOLTAGE   
ANODE-No.1 VOLTAGE   
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Value   
Positive Value   

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
DEFLECTING ELECTRODE all OR DJ3 

and. 

and 

and DJ4 and 
30 . 

1500 max. 
1000 max. 

125 max. 
0 mar. 

500 max. 

volts 
volts 

volts 
volts 

volts 

JUNE 20, 1946 
TUS( DIVISiON 

1.0,0 rOfPOIATION Of,MQICA. HA/MN, 14W NW, 

DATA 1 
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OSCILLOGRAPH TUBE 
(continued frai, cre,edin p,,x) 

Typical Operation: 

Anode No.2 3. Grid No.2 Voltage* . . 1000 1500 . . . 
Anode No.1 Voltage for Focus 

at 75% of Grid-No.1 Volt-
age for Cutoff' . 287 430 . . • volts 

Grid-No.1 Volt. for Visual Cutoffd. —33 • volts 
Max. Anode-No.1 Current Rangea. Between -50 and +10 µamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.334 0.223 . . mm/v dc 
DJ3 and DJ4   0.348 0.233 . . mm/v dc 

Deflection Factor:** 
DJI. and DJ2   76 114 , y dc/in. 
DJ3 and DJ4   73 109 . . v dc/in. 

• 
Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 1000 volts. 

• Individual tubes may require between + 291 and -44S of the values shown 
with grid-No.I voltages between zero and cutoff. 

.Hual extinction of stationary focused spot. Supply should be adjust-
ile to ± 50% of these values. 

See curve for average values. 

** Individual tubes may vary from these values by ± 20%. 

Spot Position: 

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

centered at the geometric center of the tube face and having, 

ore side parallel to the trace produced by DJ1 and DJ2. Suit— 

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

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

resistors, 1 megohm each for DJ1 and DJ3, connected to anode 

No.2; the tube shielded from all extraneous fields. To avoid 

damage to • the tube, grid —No.t 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 

&A It is recommeeaeu that DOth deflecting-electrAe-circui: resistances 
be approximately equal. 

JUNE 20, 1946 
TUBE DIVISION 

RAO° CO.FOIF.ON OF »AMC& MARMON, NEW 1F.SFY 

DATA]. 
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9 08-A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

0 

HIGH-
VOLTAGE 

AC 
SUPPLY 

100V. 
OC 

CI= 

I SOO V. 

DC 

100V. 
DC 

R1 

R4 

915 

ANODE 

N22 

eNODE  NE, 

CATHODE 

Cl . 0.1 pf 
C2: 1.0 of 
C3 C. C5 C6. 0.05-0 Slooking 

Capetitorst. 
RI R2. 1.5 Megohms 
R3. X » penal% 

N 21 

HEATER 
SUPPLY 

1 

-P-C) DJ' 
D J2 

c. 
DJ3 

C6_ 

Ht- 19, 0 J4 

VOLTAGE IN PUT TO 
DEFLECTING 
ELECTRODES 

SO TOM 
VIEW 

92(5 -4300R4 

Re: 2-meTonm Potentiometer 
115: 1.0 Megohm 
R6: 0.5-Megohm Potentiometer 
R7 Re: Dual 3-Megonm Potentiometer 
09 RIO: 2-megonms 

*When cathode is grounead. Capacitors should have nigh voltage rating; 
wren anode 110.2 is grounded, they Ibly have low voltage rating. For 
dt amplifier service, deflecting electrodes Should OC connected dir-
ect to amplifier output. In this service, it is preferatele Jsually 
to remove deflecting-electrode resistors to minimize load'ng effect 
on amplifier. Ir. order* to minimize spot cefocusing, it is essential 
that anode No.2. De returned to a point in the amplifier system which 

will give the lowest possible potential difference between anode No.2 
are the deflecting electrodes. 

The 1 icense extended to the purchaser of tubes appears in the L.cerse Not ice 
accompanying them. Inforaet ion contained herein is furnished without assuming 

any obli gat ions. 

JUNE 20, 1946 TM DIVISION 

RALII0 COI/ORATION OF MIRKA, HARRISON. law lEtSEY 
DATA 2 
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OSCILLOGRAPH TUBE 

3" 

.350" 

SCREEN RADIUS 

1 3/8" MIN . 

• 

• 

± 3/8" 

• 
MEDIUM 

7- PIN BASE 

92CM-428107 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

JUNE 20, 1946 CE-4284R7 
1UBE DIVISION 

RADIO CORPORATION OF AMERICA. MARMON. NEW JERSEY 







6499 
RA DECHON 

CHARGE STORAGE TUBE 

SINGLE—BEAM, BARRIER—GRID TYPE 
NON—EQUILIBRIUM WRITING CAPACITANCE—DISCHARGE READING 

DATA 

General: 

Heater, for Uripotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6   amp 

Direct Intereiectrooe Capacitances ( APP -ox.): 
Grid No.1 ta all other electrodes  9 pf 
Deflecting electroue DJ' to all 
other electrodes   13 puf 

Deflecting electrode DJ 2 to all 
other electrodes   13 me 

Deflecting electrode DJ3 to all 
other electrodes   11.5 be 

Deflecting electrode DJ4 to all 
other elEctrodes   11.5 puf 

DJ 1 to DJ 2   3 bip.f 
DJ to DJ 4   3 ge 
Grid No.5 to backing-electrode   800 
Grid No.5 4nd backing-electrode 

to collector   4 me 
Collector to all other electrodes d 

external cylindrical shield  See Curve 
Focusing Method Electrostatic 
Deflection Method  Electrostatic 
Overall Length   11-27/32" ± 3/8" 
Greatest Diameter o Tube 3  30" ± 0.05" 
Minimum Useful Storage-Surface Diameter  2-1/4" 
Mounting Position  Any except those positions where 

the diheptal base is up and the 

tube axis is at an angle of less 

than 60' from the vertical. 

Weight ( Approx.)   1 lb 
Base: 
On large end of tube  Small-Button Twentyninar 8-Pin 

(JETEC No.E8-19) 
VIEW OF TWENTYNINAR-BASE END OF TUBE 

Pin 2 Multiple Connec-
Pin 6 

10 tions to Backing- 'Ns 
Pin Electrode. Only 
Pin 14 

One Need be Used 
Pin 18 

Pin 21- No Connec-
tion 

Pin 25- No Connec-
tion 

Pin 28- Grid No.5 

PINS 2.6.10.1.4.18: ON 1-7/8' 
DIA. PIN CIRCLE 

PINS 21.25.28, ON 7/8' DIA. 
PIN CIRCLE 

SOLID-LINE ZIRCL ES DEPICT DIIIEPTAL BASE. 
BROKEN-LIP* CIRCLES DEPICT TWENTTIVINAR BASE 

8-56 TENTATIVE DATA 1 
TUBE DIVISION 

EAD. CO11/0., ON OF 'MAI! CA HARPSON. NEW EMS 



6499 
RADECHON 

On small end of tube  Small—Shell Diheptal 14—Pin 
(JETEC No.814-45) 

VIEW OF DIHEPTAL—BASE END OF TUBE 

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

nection—Do 
Not Use 

Pin 5— Grid No.3 
Pin 6— No Connection 
Pin 7— Deflecting 

Electrode DJ4 
Pin 8— Deflecting 

Electrode DJ 3 
Pin 9 — U1 tor ( Grids 

No.2 e. No.4) 

Pin 10— Deflecting 
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 

All voltages are with respect to cathode unless 
otherwise specified 

Maximum Ratings, Absolute Values: 

BACKING—ELECTRODE—TO—GRID—No.5 
(BARRIER—GRID) VOLTAGE: 

Backing—electrode positive with 
respect to grid No.5   100 max. volts 

Backing—electrode negative with 
respect to grid No.5   100 max. volts 

COLLECTOR—TO—GRID—No.5 VOLTAGE: 
Positive value   100 max. volts 
Negative value   0 max. volts 

ULTOP. VOLTAGE   1500 max. volts 
GRID—No.3 VOLTAGE  500 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 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 (E,4 1 between woo and 15oo volts* 

Backing—Electrode—to— 
Grid—No.5 Voltage. . . . See Note 1 

• The •ultor in a storage 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 61199. the altor function is performed 
bI grid No.11. Since grid 140.4 and grid No.2 are connected together 
wtthin the 61199. they are collectively referred to simply as . 91tor . 
for presenting data. 

*: See next page. 

8-56 TENTATIVE DATA 1 
TUBE DIVISION 

11.10 CORPOWION o A.AERICA,Alet ,SON. NEW JERSEY 
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6499 

RADECHON 

Collector-ta-'rid-No.5 
Voltage  

Grid-No.3 Voltage for 
Focus with grid-
No.1 volts - 0   

(7,rid-No.1 Voltage for 
collector-current 
cutoff   -2.5% to -4.7% of Cc4 

Collector Current for 
grid-No.1 volts = O. 20 to 50 

Max. Cathode Current 
for grid-Nc.1 
volts = 0  

Deflection Factors: 
DJ 1 and DJ 2  85 to 105 v dc/in./kv of Ec& 
DJ 3 and DJ &  78 to 96 v dc/in./kv of Ec,i 

Spot Positior  SeeNote 2 
Signal-Uniformity Ratio. See Note3 

Examples of Use Design Ranges: 

For ultor voltage of 
Grid-No.3 Vo' tags for 

Focus with grid-
No.1 volts - 0   

Grid-No.1 Voltage fer 
collector-current 
cutoff   

Deflection Factors: 
DJ and DJ2  
DJ3 and 0.1 4  

Maximum Circuit Values: 

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

Electrode Circuit' 

0 to 50 volts 

14% to 26% of Ec4 volts 

volts 

µamp 

See Curve 

1000 

14C to 260 

-25 to-47 

85 to 105 
78 to 96 

volts 

volts 

volts 

✓ dc/in. 
✓ dc/in. 

1  5 max. megohms 

1  0 max. megohm 

* In general, the recommended minimumultorvoltage should not re less than 
1000 volts. Signal output and resolution decreasewithdecreasing ultor 
voltage. Secondary emission characteristics of the dielartric layer 
limit the maximum ullor voltage to 1500 volts. 

e it is recommended that all deflecting—electrode—circuit resistances 
be approximately equal. 

Note 1: The packing—electrode, grid No.5, .. nd ultor are usually oper— 
ated at the same dc gutential. During the writing cycle, the backing— 
electrode may be pulred to 160 volts with respect to grid No-9. 

Note 2: The underlected focused spot will tall within a circle having 
a diameter equal to 10% of the minimum storage—surface diameter 
and having its center coincident with the center of One storage 
surface. 

Spot position is calculated as follows: With heater voltage of 
6.3 voltS, ultor voltage of 1000 volts, grim —No.5 voltage of LOCO volts, 
collector voltage or 1050 volts, grid-No.3 voltage adjusted to give 
focus, griG—No.1 voltage adjusted for 15 microamperes peak collector 
current, eachdeflect ,ng electrode connectel through a 1—megmhm resistot 
to ultor, and the tale shielded from all extraneous fields, ' he voltages 

Note 3: See next page. 

8-56 TENTATIVE DATA 2 
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RADECHON 

required to displace the beam from its undeflected position to the 
edge of the storage surface in the direction of each deflecting 
electrode are recorded as a for DJ1. b for 0.12, c for DJ', dnd d 
for 0.14. 

Spot Position in  g of Storage-Surface Diameter 

112ere * (M) 
x 100 

Note 5: 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 

Shselding. 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. 

INDICATED CAPACITANCE 

VS. SHIELD DIAMETER 

« 26 

O 
24 

1- 4 

ti 

1).'<•jcs. 22 

20 

-14 e 

ni lb 

I- usZ 
3 o 

14 

12 
O W 

r,11 Y IT 

SHIELD LENGTH . 14" 
TUBE IS CENTERED WITHIN 
SHIELD 

10 
0 2 4 6 8 10 

DIAMETER OF EXTERNAL 
CYLINDRICAL SHIELD- INCHES 

92CS - 8959T 

8-56 TENTATIVE DATA 2 
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RA DECHON 

SMALL- BUTTON 
TWENTYNINAR 
8- PIN BASE 

JETEC E8 \ 

 II 

I 5/8.i I/8  

3 3/16«eA A 

3 Ile" 

EXTERNAL 
CONDUCTIVE 
COATING — 

2 1/2 " p•A 

SMALL- SHELL 
DIHEPTAL 

14 - PIN BASE 
JETEC BI4- 45 

013 

012 

SEE 
— NOTE I 

4-

± 3/1; 

SEE 
NOTE I 

4 '3/16" 

11 27/32 

92CM-8891 

NOTE 1: THE ANGLE BETWEEN PLANE THROUGH PIN 6 OF TWENTY-
NINAR BASE AND TUBE AXIS , AND PLANE THROUGH PIN 2 CF 
DIHEPTAL SASE AND TUBE AXIS WILL NOT EXCEED 10 0 . THE 
INDICATED PINS ARE ROTH ON THE SAME SIDE OF THE TUBE . 

NOTE 2: DEFLECTING ELECTRODES DJI &DJ 2 ARE NEARER THE TARGE'. 
DEFLECTING ELECTRCDES DJ 3 & DJ , ARE NEARER THE DIHEPTAL BASE . 

NOTE 3: ANGLE BETWEEN 0.12 & DJ 2 DEFLECTION PATH AND DJ 3 & 
DJ , DEFLECTION PATH IS 900 ± 30 . 

8-56 
TUBE DIVISION 

RADIO :00011ATiON Of AMERICA HARRISON. NEW JERSEY 

CE -8891 
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RADECHON 

MAXIMUM CATHODE CURRENT 

400 800 1200 1600 
ULTOR VOLTS 

92C3-894#T 

AVERAGE TRANSFER 
CHARACTERISTICS 

Ef 
- GRID 

ELECTRODE 
- VOLTS 
COLLECTOR 

- VOLTS 
GRID 

_ FOR 

, 
.6.3 
-N25 

-NI 

VOLTS 
VOLTS 

VOLTS.ULTOR 

VOLTS 
+ 50 VOLTS 
3 VOLTS 

BEST OVERALL 

I 

6 

—ADJUSTED 

, 

BACKING- 

r ULTOR 

FOCUS 

-' 

. 

_ 

_IA" 

.l° 1  

g 

60 

70 

5 
60 o. 

1 

50 g 
4011 

30 r£ 

20 2 

-70 -60 - 50 -40 -30 -20 -10 0 
GRID-N*1 VOLTS 

92C 5 -6962T 

8-56 CE-8949T 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA, 'MORISON, NEW JERSEY 
-8962T 
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RESOLUTION CHARACTERISTICS 

Ef=6.3 VOLTS 
GRID-N25 VOLTS=ULTOR VOLTS=1000 
COLLECTOR VOLTS=1050 
GRID- N23 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
GRID- N21 VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 

- CURRENT SHOWN ON EACH CURVE 
BACKING-ELECTRODE: 

--- DURING WRIrING- PULSED APPROX. 50 VOLTS POSITIVE WITH 
RESPECT TO ULTOR 

DURING READING-AT GRID-N25 POTENTIAL 

Iii 

R
E
L
A
T
I
V
E
 
A
M
P
L
I
T
U
D
E
 
R
E
S
P
O
N
S
E
-
A
R
B
I
T
R
A
R
Y
 
U
N
I
T
S
 

40 

30 

20 

10 

. , 

50 100 150 200 250 300 350 
TELEVISION LINE NUMBER 

PER USEFUL STORAGE-SURFACE DIAMETER 

TUBE DIVISION 92CM-8948 
G010 COEFORATION OF »AFRICA. 10.111115011. POW 
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6499 

RESOLUTION CHARACTERISTICS 

It II 
E.F=6.3 VOLTS 
GRID-N2.5 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 WRITING—PULSED APPROX. 50 VOLTS POSITIVE WITH 

RESPECT TO ULTOR 
DURING READING— AT GRID-N2 5 POTENTIAL 

R
E
L
A
T
I
V
E
 
A
M
P
L
I
T
U
D
E
 
R
E
S
P
O
N
S
E
-
A
R
B
I
T
R
A
R
Y
 
U
N
I
T
S
 

10 

O 50 100 150 200 250 300 350 
TELEVISION LINE NUMBER 

PER USEFUL STORAGE-SURFACE DIAMETER 

TUBE DIVISION 92CM-8954 
11A010 coomnom OP MPUICA, MAMMON. NEW Elllœr 

Mal 

400 

• 
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TYPICAL TARGET CHARACTERISTICS 

E4=6.3 VOLTS 
GR1D-N25 VOLTS=ULTOR VOLTS=I000 

-- COLLECTOR VOLTS= 1050 
GRID-N2 3 VOLTS—ADJUSTED FOR BEST OVERALL FOCUS 
GRID- N21 VOLTS—ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 
CURRENT OF 15 MICROAMPERES e STORAGE SURFACE IS AT EQUILIBRIUM POTENTIAL PRIOR TO 
APPLICATION OF PULSE 

• 

-5-

.4. 

4 t4 o 
(ii ‘ij ico o 

7 
INSTANTANEOUS NET TARGET MICROAMPERES 

TUBE DIVISION 92CL-896I 
ITAISIO CORPORATION OF ATATII,CA, HARRISON. NEW HWY 
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APPROXIMATE 

DISCHARGE-FACTOR CHARACTERISTIC 

•i- ' . I • -•I 
E4-.6.3 VOLTS 

. GRID- N2 5 VOLTS=ULTOR VOLTS.1000 
COLLECTOR VOLTS=I050 
GRID-N23 VOLTS—ADJUSTED FOR BEST OVERALL FOCUS 

j GRID-NI VOLTS—ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 
CURRENT OF 15 MICROAMPERES 

STORAGE SURFACE IS AT EQUILIBRIUM POTENTiAL PRIOR TO 
APPLICATION OF PULSE 

SWEEP SPEED=0.012 INCH/PSEC 

L 
O 4> 
DISCHARGE FACTOR 

TUBE DIVISION 
RADIO CORIORAT1ON O# »all.. MAMMON. FeW 141[11, 

a 
ci 

92CM-8960 
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DISPLAY STORAGE TUBE 
DIRECT-VIEW TYPE 

4"-D I AMETER DI SPLAY 

NON- EQUILIBRIUM WRITING GR I 0-CONTROL REA I NG ( VI EW I NG) 

DATA 

General: 

flrUnipotential Cathode: 

Voltage (AC or EC1  6.3 

Current   0.6 

Minimum Cathode Heating Time 

before other electrode vcit - 

ages are appliec  .Direct lnterelectrode 
Capacitances 1Approx.1:° 

Grid No.1 to all other 

tube electrodes   6 18 

Cathode to all ether 

tube electrodes   4.2 6.5 

Deflecting electrode DJ, to 

deflecting electrode 01 2. 1.8 

Deflecting electrode DJ, to 

deflecting electrode . . 1.8 

DJ,toallothertube electrodes. 7.5 

DJ ? to all othertube electrodes. e 

DJ 3 to all othertube electrodes. 6 

DJ„toallothertube electrodes. 7. 

Focusing Method   Electrostatic None 

Deflection Method   Electrostatic None 
Deflecting -Electrade Arrangement  See Dimen-

sional Outline 

Phosphor  High-Visual-Effi-

ciency Type, 

Aluminized 

Fluorescence   Yellow 

Phosphorescence  Yellow 

Writing Section Viewing Section 

6.3 

.6 

30 

volts 
amp 

sec 

ppf 

puf 

peg 
Pod 
ppf 
Jed 
puf 

Minimum Useful Screen Diameter  4" 
Maximum Overall Length  16-1/2" 

Seated Length   14" ± 3/8" 
Maximum Tube Radius   3-5/32" 1111p 1b-Flang e Diameter  5-1/8" ± 1/16" 
.reatest Bulb Diameter  5" t 1/16" 

Bulb Terminals: 

Caps ( Two)  Recessed Small Cavity ( JETEC No.J1-21) 

Flange  See Dimensional Outline 

Flexible cable  See Dimensional. Outline 

Ambient-Temperature Range   -65° to + 100 °C 

Mounting Positiou  Any 

ight (Approx  )  2 lbs 

ket  Alden Part No.435SBA, or equivalent 

Base  9nill-Button Thirtyfivar 3I-Pin ( JETEC Nc.E31 -36) 

O without external shield. 

10-56 TUBE DIVISION TENTÂT I VE DATA 1 
1.10 COR1.0.0•014 0 , 'ME, 
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6866 

DISPLAY STORAGE TUBE 

BOTTOM VIEW)e 

1- No Connec-
tion 

Pin 2- Same as Pin 1 
Pin 3- Deflecting 

Electrode DJ, 
of Writing Gun 

Pin 4- Deflecting 
Electrode DJ 

3 
of Writing Gun 

Pin 5- Same as Pin 1 
Pin 6- Grid No.3 of 

Writing Gun 
Pin 7- Same as Pin 1 
Pin 8- Heater of 

Writing Gun 
Pin 9- Heater of 

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 W I 
of Writing Gun 

Pin 14- Deflecting 
Electrode DJ 2 
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 

SHORT 
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 - 
Nearer Tube 

Face--Grid No.4 of 
Viewing Gun 

Nearer Electron 

Guns—Grid No.3 of ele 
Viewing Gun 

• 

• 

Maximum Ratings, Absolute Values: 

Writing Section Viewing Section.' 

SCREEN VOLTAGE  I 1000 max. volt.i 
PEAK BACK I NG-EL ECTR3OE 

VOLTAGE  2J max volts 

)1( ‘Ti.lizensTiBonanacls  athe re not Index pin saeret  anot to re trimmed to the semi" 

**: see next page. 
10-56 TENTATIVE DATA 1 
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DISPLAY STORAGE TUBE 

Writing Section Viewing Section .' 

Eelumalent Values 

GRID-No.4 VOLTAGE . . . . 2900 max. * 150 max.* * 590 max. volts 

GRID-No.3 VOLTAGE . . . 1000 max. * 300 max. volts 

GR1D-No.2 VOLTAGE . . . . 2750 max. * 150 max. volts 

CATHODE VOLTAGE   -2900 max.** - volts 

GRID-No. I VOLTAGE: 

Negative bias value . 200 max.. 100 max. volts 

Positive bias value . 0 max. 0 max. volts 

Positive peak value . 2 max.. 0 max. volts 

PEA< VOLTAGE BETWEEN 

GRID No.4 AND ANY 

DEFLECTING ELEC1 E. 500 max. volts 

PEA< HEATER-CATHODE 

VOLTAGE: 

Heater negative with 

respect to cathode. 125 max.. 125 max. volts 

Heater positive with 

respect to cathode. 125 max.' 125 max. volts 

VIEWING SECTION" . 

Operating Values and Typical Performance Characteristics: 

Screen Voltage   t000 10000 10000 volts 

CC Backing-Electrode 

Voltage   5 5 5 volts 

Grid-No.4 Voltage   150 210 150 vo'ts 

Grid-No.3 Voltage*  25 to 125 50 to 150 25 to 125 volts 

Grid-No.2 Voltaget* . 50 to 75 70 to 105 50 to 75 volts 

Grid-No.1 Voltage*  0 to -50 0 to -75 0 to -50 volts 

Maximum Screen Current. 350 600 350 pamp 

Maximum Peak Backing-

Electrode Cu -rent . .   1.5 2 1.5 ma 
Maxinum Grid-N..4 Currerte  2 3 2 ma 

Maximum Grid-No.3 Currert°  1.5 2 1.5 ma 

Maxinum Catho.i. Current °.   3 4 3 ma 

3000Q0 Writing SpeedT T   MOCOO in. Iseo 300000 
NumberofHalf -Tone Steps°   5 5 5 

Viewing Duration   40 20 40 sec 

Maximum Erasinq-UnifonnIty 

Factor°°  0.5 0.5 0.5 

Resolution.   50 50 50 libes/in. 

Brightness"  275 2750 1500 fl 

** voltages are shown w.th respect to cathode of viewing Gun. 

! Adjusted for brighteit. most uniform pattern. 

T Grid No.2 f the Viewing Gun is connected internally to grid 50.0 of 
, the Writing Gun. 

e For conditions with combined adjustment of grid-No.1 voltage, grid - 
No.2 voltage, and grid-No.3 voltage to give brightest, most uniform 
pattern. 

. 'lee next page. ..Indicates a chalge. 
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DISPLAY STORAGE TUBE 

WRITING SECTION. 

Range Values for Equipment Design: * 

With any grid-No.2 voltage (E, 2) between 500 and 2750 volts 

Grid-No.4 Voltage ( E, )   95% to 105% of k 2 volts 
Grid-No.3 Voltage for Focus 14% to 28% of Ec; volts 

Maximum Grid-No.1 Voltage 
for Cutoff of Undeflected 

Focused Spot  -4.6% of k 2 volts 
Maximum Grid-No.3 Current   -15 to + 10 pomp 

Maximum Cathode Current   See Curve 
Deflection Factors: 

DJ, and DJ,   28 to 38 v dc/in./kvofEc 4 

DJ, and DJ4   28 to 38 v dc/in./kvofE, 4 
Focused Beam Position   

Examples of Use of Design Ranges:* 

With grid-No.2 voltage of 

Grid-No.4 Voltage ( E,4) . . 

Grid-No.3 Voltage for Focus 

Maximum Grid-No.I Voltage 

for Cutoff of Undeflected 

Focused Spot  

Deflection Factors 

when k 0 = E, 2: 

DJ, and DJ,   

DJ, and D.1 4 

Itoo atoo volts 

1425 to 1575 2375 to 2625 volts 

210 to 420 350 to 700 volts 

-69 -115 volts 

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-No.4 Voltage   

-1450 to - 1395 -2450 to -2395 volts 

-25 to +180 -75 to +23° volts 
-1240 to -975 -2100 to - 1695 volts 

50 to 105 50 to 105 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No. I -Circuit Resistance ( Either gun)   1.0 max. megohm 

Resistance in Any Deflecting-Electrode Circuit. . .   0.1 max. megohm 
Backing-Electrode-Circuit Resistance  0.005 max. negohm 

Series Current-Limiting Resistance in Screen Circuit  1.0 min. megohm 

n Voltages are shown with respect to cathode of Writing Gun. 
l! 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.4 of Writing Gun at 02500 volts with respect to cathode of Writ-
ing Gun. 

CI observed with an RCA-2F21 Monoscope display. 

• °C.41." ... " .. , See next page. 
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DISPLAY STORAGE TUBE 

• Expressed in termsof the time required for the brightness of the un— 
written background to rise from just zero brightness ( viewing—beam 
cutoff) to 13% of the maximum brightness. 

Defined as (: 2 — t1)/t 2, where 

t1 . time measured from start of erasino to instant at which any 
screen area is reduced to zero brightness, 

t, m time measured from start of erasing to instant at which en-
2 tire screen area is reduced to zero brightness. 

le Measured by shrinking— raster method at a display brightness of 50% of 
saturated brightness and with grids No.2 ald No.b of Writing Gun at 

+2500 volts alth respect to cathode of writ:ng Gun. 

.4 Measured with entire storage grid written t P o roduce MaxiMuM bright— 
ness and with screen ardicated 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. 

OW The center cf the unceflected focused beam will fall withir a circle 
having a 10—mm radius concentric with the center of the face under the 
following conditions: grids No.2 and No.b of Writing Gun at + 2500 
volts with respect ta cathode of writing Gun, grid No.5 of writing 
Gun at voltage to give focus, grid No.1 cf writing Gun at voltage 
which will permit stormge of a charge just sufficient to give a hardly 

perceptible spot on screen, viewing Section operating under normal 
conditions, and tube shielded against extraneous fields. 

▪ 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 cylindr'cal 

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 siring—contact ring bearing against the edge of 

the flange. 

To Peevent possible damage to the tube, allow the viewing— 

gun beam current to reach normal operating value before 

turning on the writing—gun beam currert, and keep the view— 

ing beam on until the writing beam is turned off. 

..indiCates a change. 
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DISPLAY STORAGE TUBE 

15 /2 " 

MAX. 14. 

t 3/8-

5 143» 20 

5,8", 14; 

4" 
FOR TUBE 
SUPPORT 

I" 

DJ1 - DJ2 

rDEFLECT ION PATH 

ENCAPSULATED 
JUNCTION 

V .MAX. 

20° te 

• 

 5"t '1;  =28.MA X. 

4" PAN. USEFUL Ei 1/2 MA fMAX. fX. , 
SCREEN DIA. 146 

. 

i' , i/4" 

.250MIN. 13/16" 

MIN. FOR 
TUBE SUPPORT 

4 
21/4" 

23/16' 

RECESSED SMALL 
CAVITY CAPS 
JETEC N2.11-21 

INSULATED CABLE 
Pr MIN. LENGTH 

t V16" 

SMALL-BUTTON 
THIRTYFIVAR 
3I-PIN BASE 

JETEC N2E31- 36 

92CM-8946 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 30 IN ANY 

DIRECTION FROM PERPENDICULAR EREC -ED 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 ION SAME 

SIDE AS PIN 27), ± 170 ; ENCAPSULATEDJUNCTION, + 100 . ANGLE 

BETWEEN DJ - DJ2 DEFLECTION PATI- AND DJ3 - DJ4 DEFLECTION 

PATH IS 90° ± 30 . 
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SPECTRAL-ENERGY EM ISSION CHARACTERISTIC 
OF PHOSPHOR 
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@ e 
AVERAGE CHARACTERISTIC 

VIEWING SECTION 

Ef. 6.3 VOLTS 
BACKING- ELECTRODE VOLTS * .5 
GRID-NS  4 VOLTS * .210 
GRID-N2. 2 VOLTS* . 85 
GRID-NE 3 VOLTS1ADJUSTED FOR BRIGHTEST, 
GRID-NR 1 VOLTSJ MOST UNIFORM DISPLAY. 

*REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION  

NORMAL OPERATION 
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TYPICAL ERASURE CHARACTERISTICS 

VIEWING SECTION 

Ef . 6.3 VOLTS SCREEN K1LOVOLTS*.10 
GRID-N2 4 VOLTS *.210 GRID-NR 2 VOLTS*.85 

GRID- N.2 3 VOLTS*1 ADJUSTED FOR BRIGHTEST, 
GRID-NB 1 VOLTS J MOST UNIFORM DISPLAY 

* REFERRED TO CATHODE OF VIEWING GUN 

CURVE 

A 

DC 

10 

5 
2 

BACKING-ELECTRODE VOLTS 

POSITIVE RECTANGULAR 
PULSE AMPLITUDE (APPROX.) 

10 

8 
7 

ERASURE IS PRODUCED BY POSITIVE RECTANGULAR PULSE APPLIED 
TO BACKING-ELECTRODE. INDICATED DURATION IS SUM OF DUR-
ATIONS OF NUMBER OF PULSES OR ELAPSED TIME AFTER START 

OF PULSE. 
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CURRENT CHARACTERISTIC 
FOR WRITING GUN 

WRITING SECTION 

Et. 6.3 VOLTS 

GR1D-NB. 4 VOLTS:. GR1D-NO. 2 VOLTS 
GRID- N4 3 VOLTS" ADJUSTED FOR FOCUS 

GRID- N.2 I VOLTS* . 0 

*REFERRED TO CATHODE OF WRITING GUN 

VIEWING SECTION 

NORMAL OPERATION 
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TYPICAL DRIVE CHARACTERISTIC 
FOR WRITING GUN 

WRITING SECTION 

E f . 6. 3 VOLTS 
GRID-Ng 4 VOLTS * .2500 
GRID-NE. 3 VOLTS*.ADJUSTED FOR FOCUS 
GRID-BP2 2 VOLTS * .2500 
GRID-Ne I* BIASED TO SPOT CUTOFF 

*REFERRED TO CATHODE OF WRITING GUN 

VIEWING SECTION  

NORMAL OPERATION 
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0 20 40 60 
PEAK GRID-N.2 I DRIVE FROM SPOT CUTOFF—VOLTS 

TUBE DIVISION 
WHO COOWAT ION Of W.I.. HMO., NEW Mel 
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DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 

4"-DIAMETER DISPLAY 

WRITING GUN: 

MAGNETIC DEFLECTION 

ELECTROSTAT'C FOCUS 

VIEWING GUN: 

NO DEFLECTION 

NO FOCUS 

General: 

DATA 

Writing Section Viewing Section 

Heater, for Unipotential 

Cathode: 

Voltage ( AC or CC) . . 6.3 t 10% 6.3 t 10% volts 

Current  0.6 0.6 amp 

Minimum Cathode Heating 

Time before other 

electrode voltages 

are applied  30 sec 
Direct Interele.trode 

Capacitances 

(Approx.): ° 

Grid No. 1 to 411 other 

tube electrodes. . . 7 7.5 Uhf 

Cathode to all other 

tube electrodes. . . 5 5 mmf 
Backplate to all other 

tube electrodes. 300 mmIr 

Focusing Method  Electrostatic None 

Deflection Method. . Magnetic None 

Deflection Angle . . 

Phosphor   - P20, Alu- minized 

Fluorescence   Yellow-Green 

Phosphorescence. . .   Yellow-Green 

Minimun Useful Screen Diameter   4. 

Maximun Overall Length   11.62" 

Seated Length  11.16" z 0.10" 

1.4aximum Tube Radius  3.CO" 

Maxinmm Tube Diameter  5.19" 

Greatest Bulb Diameter   5.00" t 0.06" 

Ambient-Temperature Range  -65° to . 100° C 

Operating Position   Any 

Weight ( Approx.)   l-3/4 lbs 

Terminal Connectors See Operating Considerations 
Bulb Terminals: 

Caps ( Three)  Recessed Smell Cavity IJETEC No.J1 -211 

Flexible leads ( Two) 

Base: 

Wr;ting gun  

Viewing gun  

See next gage. 

See Dimensional Outline 

Small-Button Neoditetrar 8-Pin IJETEC No. E13-491 

9nall -Button Miniature 7-Pin LIM No.E7-11 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RAMC) Cen.ORATION OF AMERICA, HARRISON. NEW JERSEY 
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DISPLAY STORAGE TUBE 

BOTTCM VIEW 

SOLID-LINE CIRCLES DEPICT 
MINIATURE 7- PIN BASE 

BROKEN- LINE CIRCLES DEPICT 
NEODITETRAR 8-PIN BASE 

NRITING SECTIONA 

Small-Button Neoditetrar 8-Pin Base 

Pin I- Grid No.I 

Pin 2- Heater 

Pin 3- Heater 

Pin 4- Internal 

Connection --

Do Not Use 

P.n 5- Cathode 

Pin 6- Internal 

Connection --

Do Not Use 
Pin 7- No Connec-

tion 

Pin 8- Grid No.3 

VIEWING SECTION 

Small-Button Miniature 7-Pin Base 

Pin I- Grid No.2 

Pin 2- Grid No. 1 

Pin 3- Heater 

Pin 4- Heater 

Pin 5- Internal 

Connection --

Da Not Use 

Pin 6- No Connec-

tion 

Pin 7- Cathode 

Flexible Lead ( Large/ - Screen 

Flexible Lead ( Small) - Backplate 

Recessed Cavity Cap: 

Located I-1/4" from Tube Face- Grid No.5 

Located 3" from Tube Face- Grid No.4 

Located Near Viewing Gun- Grid No.3, 

Grids No.4 

& No.2 of 
Writing Gun 

Maximum Ratings, Absolute Values: 

Writing Section Viewing Section 

SCREEN VOLTAGE . 10000 max.' . volts 

PEAK BACKPLATE 

VOLTAGE. . . . 30 max.** volts 

See next page. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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DISPLAY STORAGE TUBE 

Writing Section 

Equivalent Values 

GR1D-No.5 

VOLTAGE. . . . 

GRID-No.4 

VOLTAGE. . . . 2900 max." 150 max.** - 150 max." volts 

GR1D-No.3 

VOLTAGE. . . . 1200 max. * 2900 max." 150 max. ** volts 
GR1D-No.2 

VOLTAGE. . . . 2900 max." 150 max. ** - 150 max.** volts 

CATHODE VOLTAGE. - -2750 max.** - volts 

GRID-No.1 

VOLTAGE: 

Negative-biai 

value. . . . 200 max. * 100 max. ** volts 

Positive-bias 

value. . . . 0 max.* 0 max.** volts 
Positive-peak 

value. . . . 2 max.* 0 max.** volts 
PEAK HEATER-

CATI-ODE VOLT-

AGE: 
Heater nega-

tive with 

respect to 

cathode. . . 125 max.* 125 max.** volts 

Heater posi-

tive with 

respect Sc. 

cathode. . . 125 max.' 125 max.** volts 

Viewing Section 

Equivalent Values 

300 max.** volts 

VIEWING SECTION** 

Operating Values and Typical Performance Characteristics: 

To prevent possible damage to the tube, allow the viewing-

gun beam current to reach norma/ oterattng value before 
turning on tue writing- gun beam current, and beep the 

viewing beam on till the writing beam is turned off 

ScreemVoltagâ  8500 volts 

CC Backplate Voltige   o volts 
Grid-No.5 Voltagee   220 to 250 volts 

Grid-No.4 Voltage'   40 to 100 volts 

10 to 40** volts 
Grid-No.3 Vortagees  

{2510 to 2540* volts 

Grid-No.2 Vortagee   100 volts 

Grid-No.1 Voltage s   0 to -75 volts 

Maximum Screen Current   0.6 ma 

Maximum Peak Backplate Curent   2 ma 

Maximum Grid-No.5 Current"   2.4 ma 

4 : See next page. 
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DISPLAY STORAGE TUBE 

Maximum Grid-No.4 Currenté i  0.3 ma 

maximum Grid-No.3 Current:  0.5 ma 

Maximum Grid-No.2 Current°  0.08 ma 

maximum Cathode Currentà  4 ma 

Number of Half-Tone Stepsu  5 

viewing Duration"  20 sec 

maximum Erasing-Uniformity Factor:up 

For 4"-diameter area ( A4)   0.65 

For the 3.5"-diameter portion ( A3.5 1 

centered on A4  0.50 

Resolution°   50 lines/in. 

Brightness"  1500 fl 

WRITING SECTION. 

Operating Values: 

Làuzvalent Values 

Grid-No.4 Voltage"   2510 to 2540* 10 to 40** volts 

Grid-No.3 Voltage for focus . . .   425 to 925* volts 

Grid-No.2 Voltage"   2510 to 2540' 10 to 4- 0" volts 

Maximum Grid-No.) Voltageforcutoff 

of undeflected focused spot . . - 130* -2630** volts 

Cathode Voltage   -2500" volts 

Maximum Grid-No.3 Current   -15 to . 10 Ma 

Maximum Peak Cathode Current. . .   4.5 ma 

VIEWING SECTION AND WRITING SECTION 

Maximum and Minimum Circuit Values: 

Grid -No. 1-Circuit Resistance ( Either gun)   1 max. megohm 

Series Current-Limiting Resistor ( Unbypassed1 

in Grid-No.5 ( Viewing-Section) Circuit  0.005 min. megohm 

Backplate-Circuit Resistance  0.005 max. megohm 

Series Current- Limiting Resistance in 

Screen Circuit  1 min. megohm 

o Without external shield. 

# See acconpanying drawing CI-9578 showing angles of deflection. 
L Grids No.A 6 No.2 of Writing Gun are connected together and to grid 

No.) of Viewing Gun within the tube. 

** Voltages are shown with respect to cathode of Viewing Gun. 

• Voltages are shown with respect to cathode of Writing Gun. 

! Adjusted for brightest, most uniform pattern. 

6 For conditions with combined adjustment of grid-No.I voltage, grid-No.2 
voltage, grid-No.3 voltage, and grid-MOO voltage to give brightest, 
most uniform pattern. After final adjustment. the grid-No.1 voltage 
should not be more positive than - 20 volts to maintain electrode current 
within the maximum value indicated. 

O Observed with an RCA-2F21 Monoscope display. 

• E>pressed in terms of the time required for the brightness of the 
unwritten background to rise from just zero brightness ( viewing-beam 
cutoff) to 100 of saturated brightness. 

U3. • g6 See next page. 
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7183 

DISPLAY STORAGE TUBE 

00 
Determined as follows: With no erasing pulse, overscan the storage 
surface mitt writing seam to obtain maximum pattern brightaesc- Then 
cut off writing beam and adjust erasing pulseto obtain complete erasure 
in approximately 10 .eiconds. Measure time ( t,) from start of erasing 
to the Instant at which any area within the 4. diameter ( or the 3.5f-
di,meter portion) is reduced to background-brightness level, and tin* 
(t2) from start of erasiing to the instant at which tne entCre area 
within the :if diameter area ( or the 3.5*-d.ameter portion) is reduced 
to background-brightness level. The erasing- uniformity lector is 
defined as : 02-t i )/t,. 

Measured by shrinking- raster method at a display brightness o' 50 per 
cent of saturated brightness and with grids No.2 & No.4 ofwriting Gun 

ik at about 02500 colts with respect to cathode of Writing Gun. 

Measured wi:h entire storage grid writtento produce saturated bright-
ness and with screen at indicated voltage. 

e The cathode of the Writing Gun is operated at about -2500 vo'ts with 
respect to the cathode of the Viewing Gun which is usually operated at 
ground potentie. 

OPERATING CONSIDERATIONS 

Support and shielding for the 7163 may be provided by a 

shield made of properly annealed high- permeability material. 

The screen . cad and the backplate lead should be placed out-
side the shield. 

Termtnat Connectors. The base pins of the Neoditetrar 
8- pin base on the Writing-Gun neck fit the Ditetrar 8-contact 

connector, such as Cinch No.54A18088, or equivalent. The base 

psns of the Small-Button Miniature 7- pin base on the Viewing_ 
Gun neck fit the Miniature 7-contact socket. The recessed 

caystycaPs -equire standard flexible- lead connectors as used 
'or television picture tubes. 

To Prevent Poss:ble damage to the tube, allow the viewing-

gun beam current to reach normal operat.ngvaluebefcre turning 

on the writing-gun beam current, and keep the viewing beam on 
ti I, the writirg beam is turned off. 

9-53 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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7183 

DISPLAY STORAGE TUBE 

ANGLESOFDEFLECTION AND CENTERSOFDEFLECTION 

FOR WRITING GUN WHEN USED WITH ROTATING 

2-COIL YOKE AND STATIONARY 4- COIL YOKE 

De,ze 

Ce>ee0 
W4et ''t et 

O VIEWING-GUN AXeei)A.:-. 
7 

w....' ¡ 7-..., 
O -NOEir-- --- NOTES 8 & C 
< „......ECTED--E---.•...J.. 

le .0EL,2" 

I- E 284 27*; a 
O NOTE , , _ - • -__ _ • IV/MING-GUN AXIS NOTE A  

4 

.5"MAX. 

92CM-9578 

REFERENCE 
  LINE 

L..... ROTATING 
DEFLECTING 

YOKE 

.8" 
MAX. 

L3" 
MAX. 

.A 

STATIONARY 
CENTERING 
MAGNET 

NOTE A: CENTERING OF THE WRITING BEAMON THE STORAGE SUR-

FACE IS NECESSARY FOR A CENTERED PPI DISPLAY. THE BEAM 

IS CENTERED BY SHIFTING IT FROM THE WRITING-GUN AXIS 

THROUGH AN ANGLE OF II ° WITH A CENTERING MAGNET WHOSE 
EFFECTIVE CENTER IA) IS LOCATED 1.3 . FROM REFERENCE LINE. 

MOTE S: WITH ROTATING YOKE WHOSE EFFECTIVE CENTER OF 
DEFLECTION ( 131 IS LOCATED 0.5. FROM REFERENCE LINE, THE 

CENTERED WRITING BEAM ( NOTE AI MUST BE DEFLECTED THROUGH 

AN ANGLE OF 32° TO SWEEP FULLY THE STORAGE SURFACE. 

NOTE C: WITH STATIONARY TV- TYPE YOKE WHOSE EFFECTIVE 

CENTER OF DEFLECTION ICI IS LOCATED 0.8" FROM REFERENCE 

LINE, THE CENTERED WRITING BEAM MUST BE DEFLECTED THROUGH 

AN ANGLE OF 32° TO SWEEP FULLY THE STORAGE SURFACE. 

NOTE D: WHEN ROTATING YOKE IS USED WITH UNCENTERED DIS-

PLAY, i.e., THE WRITING BEAM IS NOT CENTERED ( NOTE AI BUT 

STRIKES THE STORAGE SURFACE ON THE WRITING-GUN AXIS, AND 

WITH THE EFFECTIVE CENTER OF DEFLECTION OF THE ROTATING 

YOKE LOCATED 0.5" FROM THE REFERENCE LINE, THE UNCENTERED 

WRITING BEAM MUST BE DEFLECTED THROUGH AN ANGLE OF 56° 

TO SWEEP FULLY THE STORAGE SURFACE. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF APPERICA, HARRISON. NEW TERSER 
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7183 

DISPLAY STORAGE TUBE 

a?».-or 

.50" MAX. 

"..— 5.19"MAX. DIA. —.I 

5.00" i.06" DIA.- 1 ENCAPSULATED 
JUNCTION 

S a' it°E°E"NM  É r Î A . II 000"-062" 
.50"MAX. 

1.25"3.19". 
I INSULATING 3.00" 
' TAPE t. 

RECESSED SMALL 
4.516" CAVITY CAPS 

JETEC N9 ..11-2I 

6.131: I 
I. 3 

REFERENCE 
LINE 

.062» 125.'1.19" 

.25" 

.79" 
MAX. 

NOTE MA,X7' 

t-.2 eMAX. 
NOTE 2 

RAT REFERENCE LINE 
NOTE I. WITHIN THIS DISTANCE, NECK DIAMETER IS .920" MAX. 
NOTE 2' WITHIN THIS DISTANCE, NECK DIAMETER IS .950" MAX. 

SCREEN 
LARGE-DIAMETER 

INSULATED. 
FLEXIBLE LEAD 

BACK PL ATE 
SMALL-DIAMETER 

INSULATED 
FLEXIBLE LEAD 

18" 
MIN. 

EXHAUST- TIP 
COVER 

.",.., =-VIEWING-GUN NECK 

.5I"M1N.* ''''',.—SMALL-13,UTTON 
WRITING-GUN MINIATURE 

NECK 7- PIN BASE 
SMALL-BUTTON JETEC WI ET- I 

NEODITETRAR 
8-PIN BAtE 

JETEC N9 E8 -49 

ENLARGED 
BOTTOM VIEWS 
OF BASES 92CM-9580 

9-58 
ELECTRON TUBE DIVISION 

11. ,10 COR.0.110N OF »AMC, ..,SON, NEW Ann' 

C E-9580 



7183 
TYPICAL CHARACTERISTIC 

VIEWING SECTION  
Ef = 6.3 VOLTS 
BACKPL ATE VOLTS * = 0 GRID- N2 4 VOLTS * ADJUSTED FOR 
GRID - N2 5 VOLTS* = 250 GRID- N23 VOLTS * BRIGHTEST, MOST 
GRID - N2 2 VOLTS * = 100 GRID - N2 1 VOLTSJ UNIFORM DISPLAY. 

* REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION  

NORMAL OPERATION 
2000 

Li IA 
• F.-
ct I cc 1500 

in co 

Oz.( 
WI- _I 1000 
1"Ti 1 

- 0 D 
a) 0 

< 500 

o 
4 6 8 10 12 

SCREEN KILOVOLTS 

92CS - 9553 

TYPICAL STORAGE—GRID CHARACTERISTIC 

VIEWING SECTION 

Ef = 6.3 VOLTS GRID- N24 VOLTS ADJUSTED 
SCREEN VOLTS= 8500 GRID-N2 3 VOLTS FOR BEST 
BACKPLATE VOLTS * = 0 GRID - N2 1 VOLTS J COLLIMATION. 
GRID- N25 VOLTS * = 250 GRID- N2 2 VOLTS = 100 

*REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 

NORMAL OPERATION 
125 

¡ U1 

100LiF 
,'rn z6i 

Z 

 75 ° LI 
tp 
crzc° 
caw, 

 5 Ouj 

> 
we I- cc 

 25 < CL D 
-J 

< 
CC cr) 

BOMA 

-10 —8 -6 -4 -2 0 
STORAGE- GRID VOLTS * 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW IERSE1 

92CS - 9554 
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7315 

DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 

3.8"-DIAMETER DISPLAY 

WRITING GUN: 

ELECTROSTATIC DEFLECTION 

ELECTROSTAIIC FOCUS 

VIEWING GUN: 

NO DEFLECT:ON 

NO FOCUS 

General: 

DATA 

Writing Section Vie ing Section 

Heater, for Un ' potent i a 1 Cathode: 

Voltage ( AC or DC1  6.3 volts 

Current   0.6 amp 

Minimum Cathode Heating Time 

before other electrode volt-

ages are appi led  50 sec 

Di rect I nt e re I ect rode Capad -

tances ( Approx. 1: ° 

Grid No. 1 te al I other 

tube electrodes   6.5 11 Pa 

Cathode to al I other 

tube electrodes   5.5 8 mmf 
Bookplate to all other 
tube electrodes   116 PMf 

Deflect ing electrode DJ 1 to 

deflecting electrode DJ2. . . 1.9 

Deflecting -electrode DJ3 to 

deflecting electrode DJg. . . 2 - Ma 

W I to n1 I cvther tube elect rodes. 6 - wf 
DJ2 to all other tube el ectrodes. 7 - Mmf 

DJ e to al I ct her tube) e 1 ect rodes. 5.5 - MMf 

DJ g to a 1 1 ether tube) e I ect rodes. 4.8 

Focusing method   Electrostatic None 

Deflection Method   El ect rostat ic None 

Deflecting-Electrode Arrangement. Sée Dimen-

sional Oidt line 

Phosphor ( For Curves, see front 

of this Section/  P20, Aluminized 

Fluorescence  - Ye I low-Green 

Phosphorescence   - Yellow-Green 

Minimum Useful Viewing Diameter,  3.8" 

Max imum Overall Length 13  64" 

Seated Length 12  50" 0.39" 

Greatest Bulb Diameter 5  25" ± 0.06" 

Max i mum Tube Radius  2  69" 

Bulb Terminals: 

Caps ( Three)  Recessed Small Ball CJEDEC No.JI -22) 

Cap   Recessed Small Cavity I JEDEC No.JI-211 

Temperature Range: 

Operat ing  -BB° to tiOo° C 
Storage   -55° to .435° C 

Operating Pos it ion Any 

Weight lApprox  2-3/4 lbs 

Base Ned' um-Shel I Diheptal I4-Pin IJEDEC Group 5, No.814-381 

6-59 ELECTRON TUBE DINOSION TENTATIVE DATA 1 
'nao CO.,01.110f+ of Al.IftiCA MA.111501f. law MCI 



7315 

DISPLAY STORAGE TUBE 

BOTTCM VIEW 

Pin I- Heater of 

Writing Gun 

Fin 2- Grid No.I of 

Writing Gun 
Pin 3- Grid No.3 of 

Writing Gun 
Pin 4- Deflecting 

Electrode DJ 3 
of Writing Gun 

Pin 5- Deflecting 

Electrode DJa 

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 DJ 1 

of Writing Gun 

Pin 12- Deflecting 

Electrode DJ 2 

of Writing Gun 

BACKPLATE 

SCREEN 

Pin I3- Cathode of 

Writing Gun 
Pin I4- Heater of 

Writing Gun 

Recessed Ball Cap: 

Over Pin 

3 -- Grid No.5 of 

Viewing Gun 

Over Pin 

12 -- Grid No.4 of 

Viewing Gun 

On Side of Tube 

Opposite Base 

Aiy--Eâckolate 

Recessed Cavity Cap: 

Over Base 

Key— Screen 

Maximum and Minimum Ratings, Absolute-MáxImum Values: 

For attitudes uf to io,poo feet 

Writing Section Viewing Section 

11000 man." SCREEN VOLTAGE. 

BACKPLATE VOLT-

AGE IPeak). . 

Equivalent Values 

GRID-No.5 VOLT-

AGE   

GRID-No.4 VOLT-

AGE   2950 max." 200 max." 

GRID-No.3 VOLT-

AGE   1200 max.' - 1550 max." 

PEAK VOLTAGE 

BETWEEN GRID 

No.3 AND 

GRIDS No.2 1, 

No  4 2950 max. 

volts 

20 max." volts 

Equivalent Values 

300 max." volts 

300 max." volts 

{200 max.' 10 min. ..4 volts 

volts 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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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-bias 

value . . . 0 max.' 

Positive-peak 

value . . . 2 max.' 

PEAK VOLTAGE 

BETWEEN GRIDS 

No.2 & No.4 

AND ANY DE-

FLECTING 

ELEC  . . 500 max. 

PEAK HEATER-

CATHOCE 

VOLTAGE: 

Heater nega-

tive with 

respect to 

cathode . . 125 max.. 

Heater posi-

tive with 

respect to 

cathode . . 125 max.. 

Viewing Section 

2950 max." 200 max." volts 

VIEWING SECTION .* 

volts 

200 max." volts 

0 max." volts 

0 max." volts 

volts 

volts 

volts 

Operating Values and Typical Performance Characteristics: 

To Prevent possible damage to the tube, allow the 

viewing-gun beam current to reach normal operating 

value beforr turning on the writing-gun beam current, 

and keep the viewing-gun beam on till the writing 

beam is turned off 

Screen Voltage  10000 10000 volts 

Backplate Voltage 1DC1  2 2 volts 

Grid-No.5 Voltage   210 150 volts 

Grid-No.4 Voltarie*  50 to 150 30 to 90 volts 

Grid-No.3 Voltage*  ,0 to 50 10 to 40 volts 

Grid-No.2 VoltageA  150 125 volts 

Grid-No.I Voltage*  Dto-80 0 to -co volts 
Maximum Screen Current  0.75 0.5 ma 

Maximum Backplate Current ( Peak). . .   2 1.5 ma 
Maximum Grid-No.5 Current   3 2.5 ma 

Maximum Grld-Na.4 Current   3 2.5 ma 

Maximum Gr;c1-Nc.3 Current   5 4 ma 

6-59 ELECTRON TUBE DIVISION TEN7ATIVE DATA 2 
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7315 

DISPLAY STORAGE TUBE 

Maximum Grid-No.2 Current  3 2.5 ma 

Maximum Cathode Current  8 6.5 ma 

Number of Nalf-Tone Steps°   5 5 

Viewing Duration"   20 40 sec 
Maxinum Erasing-Uniformity Factoren. .   0.45 0.4 

Resolution!,   50 50 lines/in. 

Brightness!!   2750 1500 fl 

WRITING SECTION . 

Range Values for Equipment Design: . 

For any grids-No.2 & No.4 voltage (E,2.,i) between 
1500 and 2750 volts 

Grid-No.3 Voltage for 

focus  17.5%to37.5% of E, 0 

Maximum Grid-No.1 

Voltage for cutoff 

of undeflected 

focused spot   -4.6% of EC244 

Maximum Grid-No.3 

Current  -15 to + 10 

maximun Cathode Current  See Curve 

Deflection Factors: 

DJ 1 & DJ 2  36 to 48 

DJ 3 & DJu  35 to 47 

Focused Beam Position.   H 

Writing Speedtt  3000 

volts 

volts 

pa 

dc/in./kv of Ec2„ 

dc /in. /kv of Ec 2.4 

in. /sec 

Exaeples of Use of Design Ranges: . 

For grids -N0.2 & #0.4 Voltage (E02.4)à 2000 Volts 

Grid-No.3 Voltage for focus  350to750 volts 

Maximum Grid-No.I Voltage for cutoff 

of undeflected focused spot  -92 volts 

Deflection Factors: 

& DJ2  72to96 volts 
DJ 3 & 0.1,4  70toS4 volts 

Equivalent Values of Writing-Gun Voltages Referred 

to Cathode of Viewing Gun: 

Cathode Voltage  -1875 -ieso volts 

Grid-No.3 Voltage for focus  -1125 to - 1525 - 11C0 to - 1500 volts 

Grids-No.2 & No.4 Voltage&   +125 +150 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No. 1-Circuit Resistance ( Either gun)  

Resistance in Any Deflecting-Electrode Circuit! .   

Series Current-Limiting Resistor ( Unbypassed) 

in Grid-No.5 ( Viewing-Section) Circuit   

1 max. megohm 

0.1 max. megohm 

0.01 min. megohm 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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7315 
.? 

DISPLAY STORAGE TUBE 

BeCkplate-Circuit Resistance  0.005 max. megOhm 

Series Current-Limiting Resistance in 

Screen Circuit  I min. megohm 

O Without external shield. 

9  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 

• Grids No.2 and No.4 of Writing Gun are connected together and to grid 
No.2 of Viewing Gun within the tube. 

Adjusted for brightest, most uniform pattern. 

• Observed with an RCA- 2F21 Monoscope dispity. 

"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 brighloess. 

Determined as follows: With no erasing oulse, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
cut offwriting beam. Apply erasing pulses having an emplitude of 
between 8 to 10 volts and adjust duty cycle to obtain complete erasure 
in approximately 10 seconds. Measure timo ( t1 ) from start of erasing 
to the intent at which any area within the minimum useful viewing 
diameter is reduced to background- brightness level, ara time ( t2) 
from start of erasing to the instant at which the entire area within 
the minimom useful viewing-dlameter area is reduced to background-
brightness level. The erasing- uniformity factor is defined as 
(t2 - 11)112. 
Measured Dy shrinking- raster method at a display brightness of 50 
per cent cf saturated brightnessandwith grids No.2 .I. No.li of Writing 
Gun at about . 2000 volts with respect to cathode of Writing Gun. 

iII 

AA measured with entire storage grid written lo 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 oierated at 
ground potential. 

ee The cente- of the undeflected focused beam will fall within a circle 
having a 10-mm radius and having its center on the Writing- Gun axis 
(See Di cluzi Outline) under the following conditions: grids No.2 8 
Mo.li of Writing Gun at . 2000 volts with respect to cathode of Writing 
Gun, grid No.3 of Writing Gun at voltage to give focus, grid No.1 of 
Writing ban at voltage which will permit storage of a charge just 
sufficient to given barely perceptible spot on screen, Viewing Section 
operating under normal conditions, and tube shielded against extraneous 

• fields. 

" measured under conbItions of writing from , ust zero brightness ( viewing-
beam cutoff) to marimum brightness with grid No.1 of Writing Gun et - 10 
volts with respect to cathode of Writing Gun, and grids No.2 a No.4 of 
Writing Gun at . 2000 volts with respect to cathode of Writing Gun. 

▪ It is recommended that the deflecting-electrode- circuit 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- permeability material about 1/16- inch 

thick is usually satisfactory. 

Terminal ConnectIons. The base Pins of the 7315 fit the 

Diheptal 14-contact socket. The Recessed Small Balt caps and 

the Recessed Small Cavity cop require standard f'exible-lead 

connectors. 

6-59 ELECTRON TUBE DIVISION TENTAT'VE DATA 3 
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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 

breakdown or incorrect circuit connections. Therefore, before 

any part of the circuit is touched, the power-supply switch 

should be turned off, and both terminals of any capacitors 

groulded. 

To prevent possible damage to the tube. allowtheViewing-

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 

should bernade 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. 

ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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7315 

DISPLAY STORAGE TUBE 

4.00" 
3.25" • 

7.00"   
3.2e 

12.50" I 
3.39 I 

13.64" 
MAX. 

1.13—  5.25" 3.06" DIA. 

3.8"MIN. USEFUL 
1.4-- VIEWING D1A.—M 
I (SEE NOTE) I 

.218" R. 

1.5" R. 

13. R. 

2.00" 
±.12" 

D'A. 

MEDIUM-SNELL 
DIHEPTAL 

14- PIN BASE 
JEDEC GROUP 5, 

N2E314-38 

92CM-9855R I 

6-59 ELECTRON TUBE DIVISION :E-9855RD\ 
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7315 

DISPLAY STORAGE TUBE 

2.b9" MAX. R. 
4 CAPS 

VIEWING-GUN - 
AXIS 

WRITING—GUN — 
AXIS 

RECESSED SMALL 
BALL CAP 

JEDEC N2 J1-22 
GRID N*4 OF 
VIEWING GUN 

TOP VIEW 

DJ1-DJ2 
DEFLECTION PATH 

RECESSED SMALL 
BALL CAP 

JEDEC NeJI-22 
BACKPLATE 

RECESSED SMALL 
BALL CAP 

' JEDEC NeJ1-22 
GRID N2 5 CW 

S VIEWING GUN 

------RECESSED SMALL 
CAVITY CAP 
JEDEC N2J1-21 

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 DJ1 AND DJ2 ARE NEARER THE SCREEN; 

DEFLECTING ELECTRODES DJ) AND DJ4 ARE NEARER THE BASE. 

WITH D..1 2 POSITIVE WITH RESPECT TO DJ2 ; THE SPOT WILL BE 

DEFLECTED TOWARD 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 DJ' AND 

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 DJ2 - DJ2 DEFLECTION PATH 

AND DJ3 - DJ4 DEFLECTION PATH IS 9C° ± 3° . 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ2 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 TUNE DIVISION 
RADIO CORPORATION OF AMERICA. NARMSON. NEW JERSEY 

CE-9855R18 
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7315 

TYPICAL CHARACTERISTICS 

VIEWING' SECTION 
GRID- N24 VOLTS * 1 ADJUSTED FOR 

E = 6.3 VOLTS GRID- N23 VOLTS* BRIGHTEST, MOST 

BACKPLATE VOLTS *= 2 GRID- N21 VOLTS* UNIFORM DISPLAY 

 GRID- N2 5 VCYLTS:= 210; GRID- 1,12 2 VOLTS:. 150 
  GRID-N25 VOLTS'. 150; GRID- N22 VOLTS*. 125 

* REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 
NORMAL OPERATION 

14 

92CS-9858 

TYPICAL STORAGE— GRID CHARACTERISTIC 

VIEWING SECTION 
Ef = 6.3 VOLTS. GRID- N2 4 VOLTS ADJUSTED 
SCREEN VOLTS = 10000 GRID- N2 3 VOLTS FOR BEST 
BACKPLATE VOLTer 2 GRID- NI VOLTS J COLLIMATION. 
GRID- N25 VOLTS* = 150 GRID- N22 VOLTS" = 125 
* REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 
NORMAL OPERATION 
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31.1111111111»11» MMMMMMM MIMI  w e 
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STORAGE- GRID VOLTS * 

ELECTRON TUBE DIVISION 
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TYPICAL ERASURE CHARACTERISTIC 

VIEWING SECTION 
Ef = 6.3 VOLTS GRID- N24 VOLTS ADJUSTED 
SCREEN VOLTS *=10000 GRID- N23 VOLTS » FOR BEST 
BACKPLATE VOLTS •= 2 GRID- N2 I VOLTS J COLL IMATIO 
GRID- N25 VOLTS *= 150 GRID- N22 VOLTS * = 125 
* REFERRED TO CATHODE OF VIEWING GUN. 
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ERASING CONDITIONS 
PULSE SHAPE: RECTANGULAR 
PULSE DURATION (mSEC)=10 APPROX. 
PULSE-REPETITION FREQUENCY 

(PPS) = 200 

PULSE AMPLITUDE (VOLTS)= 6 TO10 

o 2 4 6 8 1 
TIME AFTER WRITING TO SATURATED BRIGHTNESS—SECONDS 

92C5- 9860 

WRITING-GUN-CURRENT CHARACTERISTIC 

WRITING SECTION 
Eç = 6.3 VOLTS GRID- N23 VOLTS.= ADJUSTED FOR FOCUS 

GRID- N2 I VOLTS= 

* REFERRED TO CATHODE OF WRITING GUN. 
VIEWING SECTION 

NORMAL OPERATION 

(s) 5 

Old 
r1 

2500 500 1000 1500 2000 
GRIDS - N22 & N24 VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

92CS - 9859 



7448 
DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 

3.8"- DIAMETER DISPLAY 

WRITING GUN: 

ELECTROSTATIC DEFLECTION 

ELECTROSTATIC FOCUS 

VIEWING GUI': 

NO DEFLECTI ON 
NO FOCUS 

Seneral: 

DATA 

Writing Stotler Viewing Section 

Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 6.3 volts 

Current   0.6 0.6 amp 

Minimum Cathode Heating Time 

before other electrode volt-

ages are applied  30 sec 

Direct Interelectrode Capaci-

tances ( Approx. 1: 0 

Grid Mo.I to all other 

tube electrodes   6.5 II 

Cathode to all other 

tube electrodes   5.5 8 MPS 

Backplate to all other 

tube electrodes   116 AuT 

Deflecting electrode DJ 1 to 

deflecting electrode DJ 2. . . 1.9 muf 
Deflecting electrode CJ, to 

deflecting electrode DJ.. . . 2 - muf 

0.1 1 to al I other tube elect rodes. 6 

DJ7 tO al I other tube elect rodes. 7 PUT 
0.1 3 to allotbertubeelectrodes. 5.5 

tO al I other tube electrodes. 4.8 Hut 
Focusing Method   Electrostatic None 

Deflection Method   Electrostatic None 
Deflecting-Electrode Arrangement  See Lhmen-

stonal Outltne 
Phosphor ( For Curves, see front 

of this Section)  P20, Aluninized 

Fluorescence  - Yellow-Green 

Phosphorescence   - Yellow-Green 
Minimun Useful, Viewing Diameter,  3.8" 

Aftnimen Overall Length 13  64" 

Seated Length 12  50" t 0.39" 

Greatest Bulb Diameter 5  25" t 0.06" 

Maxinum Tube Radius 2  69" 
Bulb Terminals: 

Caps ( Three)  Recessed Small Ball ( JEDE No.JI -221 

Cap   Recessed Small Cavity IJEUEL No.JI -211 
Tenperature Range: 

Operating   -55° to +85° c 
Storage   -65° tc + 100° C 

Operating Position Any 

Weight ( Approx  1 2-3/4 lbs 

Base Medium-Shell Diheptal I4-Pin ( JEDEC Group 5, No.814-381 

8-59 
ELECTRON TUBE DIVISION 

RADIO COWORATION OE NNFEICA. NA11112.1. NEW JERSEY 

DATA 1 
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7448 

DISPLAY STORAGE TUBE 

Pin I- 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 3 
of Writing Gun 

Pin 5- Deflecting 

Electrode DJ 4 
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- Hester of 

Viewing Gun 

Pin 10- Heater and 

Cathode of 

Viewing Gun 

Pin II- Deflecting 

Electrode DJ1 
of Writing Gun 

Pin 12- Deflecting 

Electrode DJ2 
of Writing Gun 

BACKPLATE 

SCREEN 

Pin 13 - Cathode of 

Writing Gun 

Pin 14 - Heater of 

Writing Gun 

Recessed Ball Cap: 

Over Pin 

3—Grid No.5 of 

Viewing Gun 

Over Pin 

12—Grid No.4 of 

Viewing Gun 

On Side of llibe 

OPbosite Base 

hey --Elackplate 

Recessed Cavity Cap: 

Over Bose 

Key— Screen 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For altitudes 4, to io.000 feet 

Writing Section Viewing Section 

SCREEN VOLTAGE. 11000 max..* 

BACKPLATE VOLT-

AGE ( Peak). . 

Equivalent Values 

GR1D-No.5 VOLT-

AGE   

GRID-No.4 \OLT-
AGE   2950 max." 200 nex." 

GRID-No.3 VOLT-
AGE   1200 max. - 1550 max." 

PEAK VOLTAGE 
BETWEEN GRID 

No.3 AND 

GRIDS No.2 
No  4 2950 

volts 

20 max... volts 

Equivalent Values 

300 max..' volts 

300 rem." volts 

f200nex..1 
1 10 min.**1 volts 

ELECTRON TUBE DIVISION 
RAINO CORPORATION Of AMERICA HARRISON. NEW JERSEY 

volts 
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7448 

DISPLAY STORAGE TUBE 

Writing Section 

GRID-No.2 VOLT-
AGE   2950 max. ** 2C0 max..* 

CATHODE VOLT-

AGE   -2750 max. ** 

GR10,-No.1 VOLT-

AGE: 

Negative-bias 

value . . . 2C0 max. * 

Positive-bias 
value . . . 0 max. * 

Positive-peak 

value . . . 2 max.' 

PEAX VOLTAGE 

BE1V.EEN GRIDS 

No.2 & No.4 

AND ANY DE-

FLECTING 

ELECTRODE . 500 max. 

PEAK HEATER-

CATHODE 

VOLTAGE: 

Heater nega-

tive with 

respect to 

cathode . . 125 max.. 

Heater posi-

tive with 

respect to 

cathode . . 125 max.' 

glaring Section 

2950 max. ** 200 max.*. volts 

VIEWING SECTION' . 

volts 

203, max... volts 

0 max. ** volts 

0 max. ** volts 

Operating Values and Typical Performance Characteristics: 

To Prevent Possible damage to the tube, allow the 

vtesetng -gun beam current to reach normal oPerattng 

value before turning on the urttIng-gun beam current, 

and keep the view:ng -gun beam on till the wr:ttng 

beam os turned off 

Screen Voltage  

Backplate Voltage ( DC) 

Grid-No.5 Voltage 

Grid-No.4 Voltage* 

Grid-No.3 Voltage* 

Grid-No.2 Voltage*  150 12f volts 
Grid-No.I Voltage*  Oto -80 0 to -60 volts 

imum Screen Current  0.75 0.5 ma 

imum Backplate Current ( Peak). . 2 I.f. ma 

imum Grid-No.5 Current   3 2.5 ma 

isumo Grid-No.4 Current   3 2.5 ma 

imum Grid-No.3 Current   5 4 ma 

volts 

volts 

volts 

10:00 10000 volts 

2 2 volts 

210 ISO volts 

50 to 150 30 to 9C volts 

lOto 50 10 to 40 volts 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. NAIIRKON, NEW JIM, 
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DISPLAY STORAGE TUBE 

Maximum Grid-No.2 Current.   

Maximum Cathode Current  
3 2.5 ma 

8 6.5 ma 
Number of Half-Tone Steps°   5 5 

20 40 sec 
Niudmum Erasing-Uniformity Factor. . . 0.45 0.4 

Resolution .   50 50 lines/in. 
‘i 

Brightness   2750 1500 fl 

Viewing Duration"   

WRITING SECTION. 

Range Values for Equipment Design: . 

For any grods -No.2 Ef No.( voltage (E0204,) between 

zoo and 2750 volts & 

;rid-No.3 Voltage for 

focus  17.5% to 37.5% of EC2.,4 
Maximum Grid-No.1 

Voltage for cutoff 

of undeflected 

focused spot   -4•6%°f Ec2+u 
Maximum Grid-No.3 

Current  -I5to+ 10 

Maximum Cathode Current  See Curve 

Deflection Factors: 

DJ1 & 0.12  36 to 48 
CU3 & DJ0  35 to 47 

Focused Beam Position.   NM 

Nriting Speedtt  300000 

Examples of Use of Design Ranges: . 

For (rods-No.2 & No.4 voltage (Ec2.e)i 2000 Volts 

Srld-No.3 Voltage for focus  350 to 750 volts 

Maximum Grid-No.I Voltage for cutoff 

of undeflected focused spot  -92 volts 

Deflection Factors: 

DJ1 & W2  72 to 96 volts 
Dly & DJ,   70 to 94 volts 

volts 

volts 

ma 

v dc/in./kv of Ec2.4 
v dc/in./kv of 

in. / sec 

Equivalent Values of Writing- Gun Voltages Referred 

to Cathode of Viewing Gun: 

lathode Voltage  -1850 -1875 volts 

;rid-No.3 Voltage for focus.   - 1100 to - 15C0 - 1125 to - 1525 volts 

;rids-No.2 & No 4 Voltageà .   +150 +125 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No.I -Circuit Resistance (Either gun)  I max. megohm 
Resistance in Any Deflecting-Electrode Circuit. . . .   0.1 rink. megohm 

Series Current- Limiting Resistor ( Unbypassed) 

In Grid-No.5 ( Viewing-Section) Circuit 0  01 min. megohm 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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DISPLAY STORAGE TUBE 

eackplate-Circuit Resistance  0.005 max. megohm 

Series Current-Limiting Resistance in 

Screen Circuit  I min. megohm 

o without exte-nal shield. 

9 minimum useful viewing area may be eccentric with respe,t to the 
tube face. 

àà Voltages are shown with respect to cathode uf Viewing Gun. 

à 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. 

• Adjusted for brightest, most uniform pattern. 

le With writing beam cut off. Since grid No.2 o' the viewing Gun and grids 
No.2 and No.4 of the Writing Gun are connected together within the tube, 
the maximum total current collected by these electrodes is essential-
ly equal to the sum of the maximum grid-No.2 current of the Viewing Gun 
and the maximum cathode current of the Writing Gun (See Yriting-Cun-
Current-Characteristic Curve). 

CI Observed with an RCA- 2F21 Monoscope display. 

àà Expressed in terms of the time required ,or the brightness of the 
unwritten background to rise from just zero brightness ) viewing- beam 
cutoff) to 10 per cent of saturated brightness. 

DO 
Determined as follows: With no erasing balsa, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
cut off writing beam. Apply rectangular erasing pulses having an 
amplitude of between 8 to 10 volts and adjust duly cycle to obtain 
complete erasure in approximately 10 seconos. Measure time ( t from 
start of erasing to the instant at which any area within toe minimum 
useful viewing diameter is reduced to background- brightness level, and 
time ( tz) from start of erasing to the instaat at which the entire area 
within fheminimumuseful viewing-diameter area in reduced to background-
brightness level. The erasing-uniformity factor is defined as 
(tz - 11)112. 

6 measured by shrinking- raster method at a display brightness of 50 
per cent of saturated brightness and with grids No.2 W No Aof Writing 
Gun at about +2000 volts with respect to cathode of Writinq Gun. 

Measured with entire storage grid written to produce satureed bright-
ness and with screen at indicated voltage. 

e The cathode of the Writing Gun Is operateo at about - 2000 volts with 
respect to the cathode of the Viewing Gun which is usually ..perated at 
ground potential. 

66 The center of the undeflected focused beam will fall within a circle 
having a 10-mm radius and having Its center on the Writirg-Gun axis 
(See Dimensional Outline) under the following conditions: grids No.2 
No.4 of Writing Gun at +2000 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 which will perol' storage of a charge lust 
sufficient to give & barely perceptible spot onscreen, Viewing Section 
operating under normal conditions, and tube shielded against extraneous 

measured under cond lions of writing from just zero brightness ( viewing-
beam cutof') to maximum brightness with grld No.1 oftfritIng Gun at - 10 
volts with respect to cathode of writing Gun, and grids No.2 b No.4 of 
Writing Gun at +2000 volts with respect te cathode of writing Gun. 

• 
it is recommended that the deflecting-elrctrode-clrcult - esistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. Magnetic shielding must be provided to prevent 

external flelds from interfering with the required accurate 

control of the low-velocity viewing beam. A cylindrical shield 

of properly annealedhigh-permeability material about I/16-inch 

thick is usually satisfactory. 

8-59 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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7448 

DISPLAY STORAGE TUBE 

Terminal Connections. The base Pins of the 7448 fit the 

Diheptal I4-contact socket. The Recessed Small Ball caPs and 

the Recessed Small Cavity coP require standard flexible- lead 

connectors. 

The high voltages at which the 7448 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 
breakdown or incorrect circuit connections. Therefore, before 

any part of the circuit is touched, the power- supply switch 

should be turned off, and both terminals of any capacitors 

grounded. 

To prevent possible damage tothe tube, allow the Viewing-

Gun beam current to reach normal operating value before turn-

ing on the Writing-Gun beam current, and keep theviewing 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 

should bemedetocut off automatically the writing-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.l of the Writing Gun. This switch should be 

actuated by a portion of the scannidg voltages applied to both 

sets of deflecting electrodes. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW MS"' 
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DISPLAY STORAGE TUBE 

2.69" MAX R. 
4 CAPS 

VIEWING-GUN 
AXIS 

WRITING-GUN — 
AXIS 

RECESSED SMALL 
BALL CAP 

JEDEC N2 J1-22 
GRPD N1114 OF 
VIEWING GUN 

4GO" 
2.25" 

7.00" 

12.50" 
2.39" 

13.64" 
MAX. 

DJ, - D-12 
DEFLECTION PATH 

RECESSED SMALL 
BALL CAP 

JEDEC NRJP-
BACKPLATE 

[11- 525" 3 06" 

3.8"MIN. USEFUL 
1.4— VIEWING DIA. --01 

(SEE NOTE) 1 

EXTERNAL 
BLACK COATING 

.45" 

RECESSED SMALL 
BALL CAP 

JEDEC NRJ1 -22 
GRID F4P15 OF 
VIEWING GUN 

RECESSED SMALL 
CAVITY CAP 
JEDEC NR31-21 

SCREEN 

±.12" 

EXTERNAL 
BLACK COAT ING 

2.00" 
i.06" DIA • 

MEDIUM -SHELL 
DIF1EPTAL 

14- PIN BASE 
JEDEC GROUP 5, 

N2 B14-38 

92CM -9855R2 

"1-
ELECTRON TUBE DIVISION 

RADIO , ORPORATION Of AWE fl,x PARR.... NEW JERSEY 

1E- 9a FR2 



7448 

DISPLAY STORAGE TUBE 

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 DJ1 AND DJ2 ARE NEARER THE SCREEN: 

DEFLECTING ELECTRODES DJ3 AND DJp ARE NEARER THE BASE. 

WITH D.11 POSITIVE WITH RESPECT TO DJ 2 , THE SPOT WILL BE 
DEFLECTED TOWARD PIN 8; LIKEWISE, WITH DJ 3 POSITIVE 

WITH RESPECT TO DJp, THE SPOT WILL BE DEFLECTED TOWARD 
PIN 4. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ 1 AND 

DJ 2 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 

BASE KEY BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF ± 100 . THE ANGLE BETWEEN THE DEFLECTION PATH 

PRODUCED BY DJ1 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° . ANGLE BETWEEN 
DJ, - DJ2 DEFLECTION PATH AND DJ3 - DJp DEFLECTION PATH 

IS 90° ± 3°. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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TYPICAL CHARACTERISTICS 

VIEWING SECTION 
GRID— N24 VOLTS * ADJUSTED FOR 

Ef= 6.3 VOLTS GRID— N23 VOLTS* BRIGHTEST, MOST 
BACKPLATE VOLTS — 2 GRID— N21 VOLTS* J UNIFORM DISPLAY. 

  GR1D—N25 VOLTS*= 210; GRID— N2 2 VOLTS!. LSO 
  GRM—N25 VOLTS 's= 150; GRID— N2 2 VOLTS' = 125 

* REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 
NORMAL OPERATION 
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92CS-9858 

TYPICAL STORAGE- GRID CHARACTERISTIC 

VIEWING SECTION 
Ef = 6.3 VOLTS« GRID—N24 VOLTS ADJUSTED 
SCREEN VOLTS = 10020 GRID— N23 VOLTS FOR BEST 
BACKPLATE VOLTS" = 2 GRID— N21 VOLTS J COLLIMATION. 
GRID— N25 VOLTS* = 150 GRID— N2 2 VOLTS*=125 
*REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECT/ON 
NORMAL OPERATION 
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STORAGE— GRID VOLTS -

ELECTRON TUBE DIVISION 
RADIO CO”ORATION OF AMEINCA. MAMMON. NEW SEISES 
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TYPICAL ERASURE CHARACTERISTIC 

VIEWING SECTION 
Ef = 6.3 VOLTS GRID- N2 4 VOLTS ADJUSTED 
SCREEN VOLTS= 10000 GRID- N23 VOLTS » FOR BEST 
BACKPL ATE VOLTS • = 2 GRID- B/21 VOLTS J COLLIMATION. 
GRID- N25 VOLTS* . 150 GRID- N22 VOLTS * = 125 
* REFERRED TO CATHODE OF VIEWING GUN. 
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ERASING CONDITIONS 
PULSE SHAPE: REÇTÁNGUL AR 
PULSE DURATION (et SEC)=I0 APPROX. 
PULSE-REPETITION FREQUENCY 

( PPS) = 200 
PULSE AMPLITUDE 6 TO IO (VOLTS)= % 

• 
"L 

**.m............_ 

0 2 4 6 8 10 12 14 
TIME AFTER WRITING TO SATURATED BRIGHTNESS—SECONDS 

92CS - 9860 

WRITING-GUN-CURRENT CHARACTERISTIC 

WRITING SECT/ON 
Ef= 6.3 VOLTS GRID- N23 VOLTS = ADJUSTED FOR FOCUS 

GRID- N2 1 VOLTS * = 0 
* REFERRED TO CATHODE OF WRITING GUN. 

VIEW/NC SECTION 
NORMAL OPERATION 

500 000 1500 2000 
GRIDS-N22 & N24 VOLTS 

2500 

ELECTRON TUBE DIVISION 92C5-9859R1 
EADIO (011,011WEION OF /MOOG, 1.111050.1, NEW 101511' 


