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RCA PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 

S Grcatec 
Deflection 

Angle 

(Approx.) 
Degrees 

• 

Focus. 

Heater ing 

Volts/mA Method 

I 

Design. 

Maximum 

Anode 
Volts 

RCA 

Type 

ELECTROSTATIC DEFLECTION TYPE 

Round Glass Envelope 

I 6.3/600 I 1 6500 7JP4 

MAGNETIC DEFLECTION TYPES 

Round Glass Envelope 

50 6.3/600 E 29,500 
52 6.3/600 l'A 15,500 

55 6.3/600 M 13.000 

55 6.3/600 M 13,000 

55 6.3/600 M 13,000 

60 6.3/600 M 16,500 
70 6.3/600 M 17,500 

Rectongulo Metal Envelope 

70 6.3/600 M 17,500 
70 6 3 600 E 17,500 

Rectangular Glass Envelope 

Conventional Rectangular Gloss 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

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 

Types 

17,500 
15,500 

17,500 
E 17,500 

E 17.500 

20,000 

20,000 

E 17,500 

20,000 

E 20,000 

20,000 

51P4 

16LP4A 

10BP4A 

10FP4A 

12KP4A 

16DP4A 

16WP4A 

17 CP 4d 

17 T P4d I 

16RP4B 

16TP4 

17BP4D 

17HP4C 

17LP4B° 

17QP4B 

20DP4D 

20HP4E 

21EP4C° 

21FP4D° 

21WP4B 

IMEM Electronic Components 

PICTURE 
TUBE GUIDE 1 
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RCA PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 

Greotest 

Deflection 

Angle 

(Approx.) 

Degrees 

Heater 

Volts/mA 

Focus. 
ing 

Method 

Design. 
Maximum 

Anode 
Volts 

RCA 

Type 

Rectangular Glass Envelope Cont'd 

Conventional Rectangular Glass Types 

70 

70 

70 

72 

72 
90 

90 

90 

90 
90 

90 

90 

90 
90 

90 

90 
90 

90 

90 

40 

92 
92 

92 

92 

92 
94 

110 

6.3 600 

6 3 600 
6.3 600 

6.3 600 

6 3 600 
6.3 600 

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 

6.3 450 

6 3 600 

6.3450 

E 

E 

E 

E 

E 
E 

E 

E 
E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

20.000 

20.000 
20.000 

22.000 

20,000 
9000 

15,500 
15.500 

17,500 

17.500 
17.500 

20,000 

22.000 
22,000 
22,000 

22,000 
22.000 

22.0IX1 
22.000 

22.000 

20,000 

22,000 

22,000 

25,000 

22.000 
23.000 

15,000 

21XP4B 

21YP4B 

21ZP4C 

21AVP4C 

21AWP4A 

8DP4 

14ATP4 
14WP4 

17BJP4 

17CFP4 

17CYP4 

21AMP4B 

21CBP4A 
21DLP4 
21DSP4b 

24AEP4 
24ATP4b 

24AUP4 
24CP4B 

27RP4A 

19BDP4b 

23AHP4 

23ASP4 

23BJP4b 

23CGP4 

23DAP4b 

11C P4 

Electronic PICTURE 

Components TUBE GUIDE 1 



RCA PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 
Greotest 

Deflection 

Angle 

( App ro x.) 
Degree s 

Heater 
Volts/mA 

Focus- DesIgn-
ing Maxurium RCA 

Method Anode Type 
Volts 

Rectangular Glass Envelope Cont'd 

Conventional Rcctungulor Glass Tyes 

110 

110 

110 

110 

110 
110 

110 
110 

110 

110 

110 

110 

110 

110 

110 

110 
110 

110 

110 

110 

110 

114 

114 

114 

114 

114 

114 

8.4/.450 

6.3/600 

2.68/450 
6.3600 

6.3/ 450 

2.68 450 

6.3:600 

6.3/ 450 

6.3/ 450 

6. 3/600 

6.3/600 

6.3/600 

6.3 ,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 

6.3 450 

2.68/450 

6.3450 

6.3450 

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 

E 

E 
E 

17,500 

17.500 

17,500 
23,000 

17.500 

17,500 

20,000 

17,500 

20,000 

20,000 

22.000 

20.000 

20,000 
20.000 

22.000 

20.000 

22,000 

22,000 

22,000 

22,000 

20.000 

20.000 

20.000 

17,500 

20,000 

23,000 

23,000 

17CDP4 

17C5P4 

17DAP4 

17DKP4 
17DQP4b 

17DRP4c 

17DSP4 

17DXP4 

17EFP4 

21CQP4 

21DEP4A 

210F P4 

21DHP4 

21EQP4 

21FAP4 

21FDP4 

23ARP4 

23DBP4b 

24AHP4 

24BAP4b 

24BEP4 

16AYP4 

19ABP4 

19AHP4 

19AJP4b 

19AVP4 

19AY P4 

e 
Electronic 

Components 

PICTURE 
TUBE GUI DE 2 
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RCA PICTURE TUBE GUIDE 

Black- and-White Picture Tubes 

Greatest 

Deflection 

Angle 

(Approx.) 
Degrees 

Heater 
Volts/mA 

Focus-

ing 

Method 

Design. 
Maximum 

Anode 
Volts 

RCA 

Type 

Rectangular Glass Envelope Cont' 

Conventional Rectangular Glass Types 

114 

114 

114 

114 

114 

114 

114 

114 

114 
114 

114 

6.3/600 

6.3/600 
6.3/450 

6.3/600 

6.3/600 

6. 3/600 

6.3/450 
6.3/450 

6.3/600 
6.3/600 

6.3/600 

Bi -Panel Rectangular Glass 

92 

92 

92 

92 

92 

110 

110 

110 

110 
110 

110 

110 
110 

114 
114 

6.3, 600 

6.3/600 

6 3 600 

6.3/600 
6.3/600 

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 

E 

E 
E 

E 

E 

E 

E 

E 

E 
E 

E 

Types 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 
E 

E 

E 

E 

E 

23,000 

20,000 

20,000 

20,000 
20,000 

20,000 

22,000 
23,500 

23,500 
22,000 

22.000 

22,000 

25,000 

25,000 

25,000 

22,0(X) 

22,000 

23,000 

23,000 

22,000 
23,500 

22,000 

22,000 

22,000 

20,000 
20,000 

19BTP4 

19CHP4b 

19CMP4b 

19CXP4b 

19XP4 

19YP4 

2ORP4 

23CQP4 
23FP4A 

23M P4 

23NP4b 

23BDP4d 

23BKP4 

23BLP4e 

23BTP4 

23YP4 

23BGP4b 

23BQP4 II> 
23CBP4 d 

23CP4 

23CP4A 

23EP4b 

23GP4 

23JP4b 

19AFP4 

19AUP4d 

110 

tlicEm Electronic Components 

PICTURE 
TUBE GUIDE 2 



RCA PICTURE TUBE GUIDE 

Black- and- White Picture Tubes 

• 

Greatest 
Deflection 

Angle 
(Approx.) 
Degrees 

Heater 
Volts/mA 

Foc. 
ing 

Method 

Design-
Maximum 
Anode 
Vohs 

RCA 
Type 

Rectangular Glass Envelope Comed 

Filled Rim Rectangular Glass Types 

92 
110 
110 
110 
114 
114 

Banded 

90 
92 
92 
92 
94 
110 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
114 
114 
114 
111 

6.3/600 
6.3/450 

6. 3/450 
6.3/600 
6.3/600 
6 3'450 

E 
E 
E 
E 
E 
E 

Rectangular Glass Types 

12.0/75 
6.3/450 

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

6.3/450 
4.2/450 
6.3/600 
6.3/450 
6.3/450 

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

25,000 
15,000 
23,000 
23,000 
23,000 
21,000 

12,000 
25,000 
25,000 
25,000 

23,500 
15,000 
16,000 
14,000 
23,000 
23,000 
23,000 
23,000 
23,000 

22,000 
23,000 
23,000 
23,500 
22,000 
23,000 
23,000 
23,500 
20,000 
20,000 
18,000 
22,000 

23EYP4b 
11GP4 
23FRP4b 
23FSP4 
19EBP4 
19EGP4b 

9WP4 
23EKP4 
23ENP4 
23FBP4e 
23EZ P4 b,g 
11HP4A 

12BNP4A 
12CNP4 
23ETP4 
23FDP4b 
23FMP4b 
23GJP4Ab 
23GSP4g 
23GWP4b 
23HFP4A 
23HGP49 

23HUP4Ab 
23HWP4AbA 
23HXP4 
23JEP4 
23.1GP4 b 
16BGP4 
16CHP4Ab 
16CMP4A 
17EMP4b 

MEDEI Electronic Components 

PICTURE 
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RCA PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 

Greatest 
Deflection 

Angle 

(Approx.) 
Degrees 

Heater 
Volts/mA 

Focus-
ing 

Method 

Design. 

Maximum 

Anode 
Volts 

RCA 

Type 

Rectangular Glass Envelope Cont'd 

Banded Rectangular Glass Tubes 

114 

114 

114 

114 

114 

114 
114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 
114 

6.3/450 
6.3/600 

6.3/600 
6.3/450 

6.3/450 

6.3/600 
6.3/450 

6.3/450 

6.3/450 

6.3/450 

6.3/600 

6.3/450 

6.3450 

6.3/450 

6.3/450 

6.3/450 

6.3/450 

6.3/450 

6.3/450 
6.3/450 

6.3/600 

E 

E 

E 

E 

E 

E 
E 

E 

E 
E 

E 
E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

23,000 

23.000 

20,000 

20,000 

22,000 
18,000 

21,000 

23,500 

18,000 

23,000 

23,000 

20,000 

23,000 

23,000 

23,000 

23,000 

23,000 

22,000 

23,500 
23,000 
23.000 

19DQP4 

19DRP4 

19DSP4b 

19EAP4b • 
19DUP4 b 

19EHP4A 
19ENP4Ab 

19FEP4Bb 

19FJP4A 

19FLP4 

19FNP4g 

19FQP4b,g 

19GEP4Ag 

19GJP4A 

20SP4b 

20TP4 

21FVP4 

21FYP4b,g 

21GAP4Ab 

23EQP4 

23ERP4 

MŒDE1 Electronic PICTURE 

Component S TUBE GUIDE 3 



RCA PICTURE TUBE GUIDE 

nrAntext 

Deflection 

Angle 

(Approx.) 
Degrees 

Color Picture Tubes 

I Focus- Design-
Heater ing Maximum 

Volts/mA ' Method 
Anode 
Volts 

RCA 

Type 

ROUND GLASS ENVELOPE 

Conventional Types 

45 

70 

70 

70 

70 

6.3/1800 

6.3/1600 

6.3/1800 

6.3/1800 

6.3/1800 

E 

E 

E 

Integral Protective Window Types 

70 

70 

70 

6.3/1800 E 

6.3/1800 

6.3/1800 

22,000 

27,500 

27,500 

27,500 

27,500 

27,500 

27,500 

27,500 

ROUND METAL ENVELOPE 

70 6.3/1800 1: I 27,500 

RECTANGULAR GLASS ENVELOP 

Conventional Types 

90 6.3900 E 22,500 

90 6.3/900 E 27,500 
90 6.3/900 E 27,500 

90 6.1'900 E 27,500 

90 6.3/900 E 27,500 

90 6.3/900 E 27,500 

Integral Protective Window Types 

90 6.3/900 Fl 22.500 

90 6.3/900 E 27,500 

90 6.3/900 E 27.500 
90 6.3/900 E 27,500 

90 6.3/900 E 27,500 

90 6.3/900 E 27,500 
92 6.3/1350 E 27,500 

15GP22 

21CYP22A 

21FBP22 

21FBP22Af 

21GUP22f 

21FJP22d 
21FJP22A0 

21GVP22d,f 

21AXP22A 

15KP22f 

19EXP22f 

19GVP22f 

22KP22f 

25BP22Af 

25YP22f 

15LP22d,f 

19EYP220 
19GWP22d.f 

22JP22d,f 
25AP22Ad,f 

25XP22d,f 
23EGP22Ad 

Electronic 

Components 

PICTURE 
TUBE GUIDE 4 
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RCA PICTURE TUBE GUIDE 

Color Picture Tubes 

Greatest 
Deflection 

Angle 

(Approx.) 
Degrees 

Heater 
Volts/mA 

Focus- 

ing 
Method 

§ 

Design-
Maximum 
Anode 
Volts 

RCA 

Type 

Banded Types 

90 
90 

6.3/900 
6.3/900 

E 

E 

I 22,500 1 
27,500 1 

15NP22f 
19HCP22f  

Test Picture Tubes 

ROUND GLASS ENVELOPE 

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

RECTANGULAR GLASS ENVELOPE 

70 
90 
90 
110 

6.3/1800 
6.3/600 
6.3/900 
6.3/600 

E 
E 
E 
E 

27,500 
22,000 
27,500 
22,000 

1828P22 
8XP4 
1830P22 
8VP4 

§ 
o 

d 

e 

E Electrostatic; M = M ignetic 

Cylindrical Faceplate 

Low G2 Type 

Internal Magnetic Shield 

Faceplate Treated 

Low G2 Type, Faceplate Treated 

Hi-Life type, features rare-earth red-emitting phosphor 

Integral Mounting Lugs 

MED] El ectronic PICTURE 

Components TUBE GUIDE 4 



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

Spectral- Energy Emission Characteristic 
° The relative intensities of the ndrrou-mmi ss.. , on bands ot- the red phosphor 

are dPpendent 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 

.... ,,, 

100 

90 

80 

R
E
L
A
T
I
V
E
 
R
A
D
I
A
N
T
 
E
N
E
R
G
Y
 

4000 5000 WOO 
WAVELENGTH— ANGSTROMS 

PEAKS IN THIS AREA 
 -.HAVE BEEN REDUCED 

BY A FACTOR OF 5. 
• 

92CM-13088R! 

OM RADIO CORPORATION OF AMERICA 
Volk Electromc Components and Seances Harnson. N. J. 



Group Phosphor P22 
Rare-Ear-lb 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.)  Red phosphor 

222 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



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

Spectral- Energy Emission Characteristic 
e a I t, , , . • , • 

riruendt.n , r ,I.E meaNtirink deVacr. 

• 

• 

• 

• 

SIMULTANEOUS EXCITATION OF RED PHOSPHOR 
BLUE PHOSPHOR. AND GREEN PHOSPHOR TO 
PRODUCE 93000 A + 27 MPCD WHITE 

IX 0 281. Y 0 3111 

• COMPONENT COLOR 

r   
BLUE 
GREEN 0 300 0.600  

TI
VE

 R
A
D
I
A
N
T
 E
N
E
R
G
Y
 

9 

o 

70 

60 

50 

40 

30 

20 

O ::. 

0000 5000 6000 

WAVELENGTH — ANGSTROMS 

7000 

PEAKS 
At I'S 

PEAKS. 
AT 405  

" 

.... 

92LM-1952 

0 RADIO CORPORATION OF AMERICA 
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Group Phosphor P22 
New Rare-Earth (Red), Sulfide (Blue & Green) Type 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is medium short. 

Persistence of the component phosphors is such that after exci-

tation is removed, brightness decays to a level not exceeding 

10 per cent of the initial value in, 

22 microseconds ( Approx  ) Blue phosphor 

60 microseconds ( Approx  t  Green phosphor 

1 millisecond ( Approx  )  Bed phosphor 

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



CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

• 

• 

• 

e 

e 

SPECIAL-PURPOSE KINESCOPES 

Approx. Focus- De- Minimum Maximum Tube 

Bulb Ing flec- Screen Anode Type 

Dia. Method tien Size Volts° 

Inches Meth- 
od 

Inches 

Monitor Types 

7 M 1.4 6-1/2 8,000 7CP4 
7 E M 6 12 000 7TP4 
8b E M 7-13/16b 14,000c 8HP4 
8b E M 7-3/4b 22,000c 8NP4 
10 E M 9-1/8 20,000 IOSP4 
17b E M 15_9/10 22 000c 17DWP4 
21b E M 20-1/4b 22;000c 21EYP4 

D, splay Cathode- Ray Tube 

12b E M Has in- 
tegral 
protec-
tive 

window 

16,000 4557 

Projection Types 

5 E M 4-1/2d 40,000c 5AZP4 
7 E M 5 x 3-3/4e 80,000c 7NP4 
7 E M 5 x 3-3/4e 80,000c 7WP4 
7 E M 5 x 3-3/4e 80,000c 4486 

View- Finder Type 

5 I M IM 14-1/4 1 8,000 I 5F P4A 

Transcriber Type 

5 I E I M l 4-1/4 I 27,000 l 5WP 11 

E Electrostatic. 

M Magnetic. 

a Design- Center values unless otherwise noted. 

b Diagonal. 

c Absolute value. 

d Quality circle diameter. 

e Quality rectangle. 

Electronic 
Components 

CLASSIFICAT ION 

CHART 1 5-69 



CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

FLYING-SPOT CATHODE-RAY TUBES 

Approx. 
Bulb 
Diu' 

Inches 

Focus- 
ing 

Method 

De-
flec-
tien 
Meth- 
od 

Phosphor° 
Maximum 
Anode 
Volts 

Tube 
Type 

Black- and 

5 
5 

Color- Television 

5 

-White Television 

E 
E 

Type 

1 E I 

M 
M 

M 1 

Types 

P15 
P16 

P24 

27,000b 
27,000b 

27,000b 

5WP 15 
5ZP16 

I5AUP24 

MONOSCOPES 

A PF'D'• 
Bulb 
Dia. 

Inches 

Focus- 
ing 

Method 

De-
flec- 
tion 
Meth- 
ad 

Features 
Maximum 
Anode 
Volte 

Tube 
Type 

2 

5 

5 

E 

E 

E 

E 

M 

M 

Customized 
metal 
stencil 
electrode 
pattern 

Indian 
Head 
Pattern 

Pattern 
individually 
styled to 
customer 
requirements 

2,500d 

1,5001 

1,500b 

4560 

2F21 

1699 

E Electrostatic. 

M Magnetic. 

a See sheet Features of Fluorescent Screens. 

b Design- center value. 

c Pattern- electrode voltage. 

d Absolute- maximum value. 

MCEM Electronic Components 
CLASSIFICATION 

CHART 1 



CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

• 

O 

• 

• 

e 

OSCILLOGRAPH TUBES 
Phosphor Approx. Max. Tube 

Bulb Anode Type 

Dto. Volts ° 

Inches 

Electrostatic-Deflection 8. Focus Types 

PI 1 1,500 IEP1 

PI 2 1,100 2AP1A 
P1 2 2,500 2BP1 
131 2 600 902A 
PI 3 1,500 3AP1A 
PI 3 2,750 3AQP1 

PI 3 2,000 3BP1A 
PI 3 2,500 3KPI 
PI 3 2,500 3RP1 
PI 3 2,500 3RP1A 
PI 3 2,500 3WP1 
PI 5 2,000 5BP1A 
PI 5 2,500 5UP1 
PI 7 4,000 7UP1 
PI 5 2,1300b 4499 
P2 1 1,500 IEP2 

P7 3 2,500 3KP7 
P7 3 2,500 3RP7A 

P7 5 2,500 5UP7 

Pll 1 1,500 IEP11 
pli 2 2,500 2f3P11 
Pll 3 2,500 3KP11 
pli 3 2,500 3WP11 
pli 5 2,500 5UPII 
P31 5 2,500 5UP3I 
P31 7 4,000 7UP3I 

a Design- center value. 

b Absolute•maximum value. 

ItCEM Electronic Components 
CLASSIFICATION 
CHART 2 5-69 



CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

OSCILLOGRAPH TUBES ( coned) 
Phosphor Approx. 

Bulb 

Di e. 

Inches 

Max. 

Post 

Accel-

erator 

Volts 

Tube 

Type 

Electrostati 

Post-Deflec 

P1 

Pl 

Pl 

P1 

P7 

P7 

pli 

pli 

P31 

P31 

P31 

P31 

P31 

c- Deflection & 

tion Accelera 

3 

5 

5 

5 

3 

5 

5 

5 

5 

5 
5 
7 

8 

Focus Typ 

tor 

4,000 

6,000 

6,000 

4,000 

4,000 

6,000b 

6,000 

4,000 

6,000 

6,000 

8,000b 
8,000b 
8,000b 

es With 

3JP1 

5ABP1 

5ADP1 

5CP1A 

3J P7 

4510 

5ABP11 

5CP11A 

5ABP31 

5ADP31 

4489 

4490 

4491 

Phosphor Approx. 

Bulb 

Dia. 

Inches 

Max. 

Anode 

Volts 

Tube 

Type 

Magnetic-Deflection & Focus Types 

P7 5 8,000 5FP7A 

P7 7 8,000 7BP7A 

P7 7 8,000 7MP7 

b Absolute- maximum value. 

IMCBM Electronic Components 
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CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

• 

• 

• 

STORAGE TUBES 

Name Description 
Tube 
Type 

Display Ruggedized, 5"- diameter type 
having electrostatic- focus and 
deflection writing gun 

2053 

Display Ruyyedl..=d, 10"- diameter type 
having electrostatic- focus and 
deflection writing gun 

4411 

Display 5"-diameter type having elec- 
trostatic-focus and magnetic-
deflection writing gun 

4454 

Display 5"- diameter type having elec- 
trostatic-focus and deflection 
writing gun 

6866 

Display 5"-diameter type having elec- 
trostatic-focus and magnetic. 
deflection writing gun 

7183A 

Display Ruggedized, 5"-diameter type 
having two electrostatic- focus 
and deflection writing guns 

7268B 

Display 5"- diameter type having elec. 
trostatic-focus and deflection 
writing gun 

7315 

Rodechon Single- beam barrier- grid type 
for digital data storage 

6499 

Radechon Variant of 6499 for binary mem- 
ory systems in computers 

1858 

Graphechon Single- converter type with read- 
ing gun and writing gun 

7539 

EI3CEM Electronic Components 
CLASSIFICATION 
CHART 3 5-69 





RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Replacement Classification Keys 

• Replacement information is based primarily on electrical and 

mechanical similarity of the picture-tube types covered. The tech-

nician should make certain that replacement is in accord with all 

safety precautions required by the TV receiver for picture-tube 

insulation or mechanical mounting. 

• 

• 

• 

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

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

contact. 

C. Neck length and/or overall length of RCA type is slightly greater. 

D. Direct replacement. 

E. The RCA replacement type is electrically interchangeable— 

Mechanical modifications to the receiver may be required. 

F. The RCA replacement type has a 6.3-volt/600-milliampere heater. 

The receiver picture tube heater circuit must be modified to use this 

replacement type. 

G. A conversion Kit ( RCA Part No. 12E12021 is available for RCA 

receivers. 

H. The RCA replacement type is mechanically interchangeable— 

Electrical modifications to the receiver may be required. 

J. The RCA replacement is directly interchangeable in most cases; 

however, in some cases the red cathode lead may have to be 

interchanged with the blue or green cathode leads to obtain 

satisfactory black-and-white tracking. Replacement informatk,s is 

packed with the tube. 

K. Pin No. 6 (focusing electrode) of the RCA replacement must be 

connected to Pin No. 11 at the socket. The original tube did not 

require an external voltage for focus. 

L. The RCA replacement type is electrically interchangeable — 

Mounting hardware may have to be modified to accept the replace-

ment type. In some small-cabinet receivers, the replacement may not 

be feasible. 

M. The RCA replacement type is electrically interchangeable — The 

receiver socket should be replaced by RCA Part No. 112579, Eby 

Sales Co. Part No. 49-13DD, or equivalent. 

N. A conversion Kit ( RCA Part No. 126101) is available for RCA 

receivers. 

P. External conductive coating must be gounded. 

Band around periphery of tube panel must be gounded and isolated 

from the ac line voltage. 

71C0,1 Electronic INTERCHANGEABILITY 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

To Be * Replaced By 

Replaced RCA Type A 

Type 

To Be * Replaced By 

Replaced RCA Type • 

Color Picture Tubes 

11SP22 C 11WP22 D 19HFP22 H-19GWP22 D 

11WP22 C-19GWP22/ 

H-15AEP22 • D 19EYP22 D 15AEP22 

15AFP22 C•15AEP22 D 19HJP22 H•19HCP22/ 
15AGP22 19HKP22 19HKP22 • D 

C-19HCP22/ 
15LP22 H•15LP22 D 19HKP22 • D 

C-15LP22 D 
19HNP22 H•19HNP22 .0 

H-15NP22 • D C-19HNP22 .0 
15NP22 C-15NP22 • D 

19H0P22 H 19GVP22 D 
H-15AEP22 • D 

15SP22 C•19GVP22/ 
C-15AEP22 •D 19E XP22 D 

H-15NP22 • D 
15TP22 19HRP22 H-19GWP22 D 

C-15NP22 • D C-19GWP22/ 

H•15LP22 D  19EYP22 D  
15WP22 

C•15LP22 D 19HXP22 H 19HCP22/ 
15XP22 H•15NP22 • D 19HKP22 .0 

C-15NP22 • D C•19HCP22/ 

17EZP22 H-17EZP22 • D  19HKP22 •D 

17F AP22 C-17EZP22 • D 19.181'22 H•19GVP22 D 
19JDP22 C-19GVP22/ 

19E XP22 D  
H•19GVP22 D 

19EXP22 C•19GVP22/ 19JGP22 H-19JWP22 
19E XP22 D C 19JWP22 D 

19E YP22 D 19JHP22 H 19GWP22 
19F IVIP22 H-19GWP22 C-19GWP22 / 
19F XP22 C 19GWP22, 19EYP22 D 

19GSP27 10E YP22 D 19JKP22 H 19GWP22 D 

19GVP22 H•19GVP22 D C 19GWP22/ 
19GVP22/ C•19GvP22i  19EYP22 D  

19E XP22 I9E XP22 D 19JWP22 H-19JWP22 

19GWP22 H-19GWP22 D  C 19JWP22 D  
19GWP22/ C-19GWP22/ 21AXP22 C-21AXP22A D 
19E YP22 19E YP22 D 21AXP22A C•21CYP22A CN 

H•19GVP22 c 21AXP22A/ C-21FBP22 CJN 
19GXP22 C•19GVP22/ 21AXP22 H•21GuP22 CJN 
19GYP22  19EZP22 c C-21GUP22/ 

21F BP22A CJN H-19GWP22 D 
19G2P22 C-19GWP22/ 21CYP22 C-21CYP22A D 

19EYP22 D 21CYP22A C•21F BP22 J 
H 21GUP22 J H-19GWP22 D 

19H8P22 C-21GUP22/ C•19GWP22/ 
19EYP22 D  21F BP22A J  

H-19HCP22/ 21F 8P22 C•21F BP22 D 
19HCP22  19HKP22 • 21F 8P22A H•21GUP22 J D 19HCP22/ • 

C•21GUP22/ C-19HCP22/ 
19HKP22 2 

19HKP22 • D 1F BP22A J 

* See note on back of sheet 2 of this guide. 
A See Replacement information in front of this guide. 

Electronic 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

e 

• 

• 

Tyne 

To Be * Replaced By 

Replaced RCA Type • 

Type — 

To Be * Replaced By 

Replaced RCA Type • 

21F JP 22 
21F JP22A 
21F KP22 

21GFP22 
21GLP22 
21GRP22 

C-21FJP22 
H-21GVP22 
C-21GVP22/ 

21F JP22A 

H-22JP22 
C- 22.1P22 

21GUP22 
21GUP221 
21F BP22A 

21GVP22 
21GVP22/ 
21F JP22A 

21GWP22 

21GXP22 
21GYP22 

H•21GUP22 D 
C-21F BP 22 D 
C-21GUP22/ 

21F BP 22A D  

14-21GVP22 
C•21FJP22 D 
C-21GVP22/ 

21FJP 22A D 

H•22JP22 
C 22JP22  

H-21GVP22 D 
C-21FJP22 
C•21GVP22/ 

21FJP22A 

22ADP22 
22AGP22 
22AHP22 

22JP22 

H-22UP22 •D 
C-22UP22 •D 

H•22JP22 
022JP22 

D 
D 

22KP22 

22LP22 
220P22 

22RP22 

•  22SP22 
22UP22 
22XP22 

22YP22 

e 

H•22KP22 D 
C•22JP22 D 

H-22.1P22 D 
C-22JP22 D 

H•22KP22 D 
C•22KP22 D 

H-22JP22 D 
C-22JP22  

H-22UP22 •D 
C-22UP22 •D 

H-22JP22 D 
C-22JP22 D 

23EGP22 C 23EGP22 D 
C 23EGP22A 
H•25XP22 D 
C•25XP22/ 
25AP22A D 

23EGP22A 

25ABP22 

25ADP22 H•25AJP22 • D 
C•25AJP22 • D 

• on hack of sheet 2 ,, t this gold' 
• Ri•placenn-111 1111,1rinall ,111 In front of thy. atIlde. 

H-25Y022 D 
25AEP.22 C-25TP22/ 

25BP22A D 

H•25XP22 D 
25AFP22 C•25XP22/ 

25AP22A O 

25AGP22 H•25AJP22 • D 
25AJP22 C•25AJP22 • D 

25ANP32 1-1-75XP/7 D 
25AP22 C-25XP22/ 
25AP22A 2SAP22A D 

25AQP22 

25ASP22 
25AWP22 
25AXP22 
25AZP22 

H-25AJP22 • D 
C•25AJP22 • D 

H•25XP22 D 
25BMP22 C•25XP22/ 

25AP22A D 

25BP22 
25BP22A 

H•25YP22 
C-25YP22/ 

25BP22A D 

H•25XP22 D 
C-25XP22/ 
25AP22A D 

25CP22 
25CP22A 

25F P22 
25FP22A 

25GP22 
25GP22A 

H-25YP22 
C-25YP22/ 
25BP22A 0 

H-25XP22 
C•25XP22/ 
25AP22A D 

H-25YP22 
25RP22 C-25YP22/ 

25BP22A  
H•25X822 D 

25SP22 C•25XP22/ 
25AP22A D 

H-25XP22 D 
25VP22 C-25XP22/ 

25BP22A 

25WP22 
25XP22 
25XP22/ 
25AP22A 

H•25XP22 D 
C•25XP22/ 
25AP22A 

25YP22 
25YP22/ 
25BP22A 

H-25YP22 
C•25YP22/ 

25BP22A 

D 

D 

Electronic INTERCHANGEABILITY 

Components GUIDE 2 8 70 



RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

To Be * Replaced By 

Replaced RCA Type 

252P22 H-25XP22 D 
C-25XP22/ 
25AP22A o 

• 

Type 

To Be * Replaced By 

Replaced RCA Type • 

490B0822 H-19GVP22 o11, 
C-19GVP22/ 

19EXP22 D 

490811822 H•19GWP22 D 
C-19GWP22/ 

19EYP22 D 

4908N822 H•19JVVP22 D 
C-19JWP22 D 

4908R822 H•19GWP22 D 
C-19GWP22/ 

19EYP22 D 

4908V822 H•19JWP22 D 
4908X822 C-19JWP22  

4900822 1-1-19GVP22 
490DB22 C-19GVP22/ 
490E822 19E XP22 
490E 822A 
490F 822 
490G 822 

370AB22 H•15NP22 • D 
3700822 C-15NP22 • D 

490A822 H-19GVP22 
490AC822 C•19GVP22/ 
490A0822 19EXP22  

490AE822 H•19GWP22 
490AF 822 C•19GWP22/ 
490AG822 19EYP22  

490AHB22 H-19GVP22 
C-19GVP22/ 

19EXP22 

490AF-1822A H•19GVP22 o 
C-19GVP22/ 

19E XP22 D 

490AJE122 H-19GWP22 D 
490AJB22A C-19GWP22/ 

19EYP22 D 

490AKB22 H•19GVP22 
490ALB22 C•19GVP22/ 
490AMB22 19E XP22 
490ANB22 

490ARB22 H-19GWP22 
C-19GWP22/ 

19EYP22 

490AS822 H 19GWP22 D 
C 19GWP22/ 

19EYP22 

4908A822 H•19GVP22 
C-19GVP22/ 

19EXP22 D 

4908CE127 1-1-19GWP22 D 
C-19GWP22/ 

19E YP22 D 

4908D822 H•19GWP22 
C-19GWP22/ 

19EYP22 

490HE122 H-19GVP22 D 
490.1822 C-19GVP22/ 
490.1822A 19EXP22 D 

490KB22 h1-19GVP22 
490K822A C-19GVP22/ 
490LB22 19EXP22 
490M822 

490N822 H•19GWP22 
49013822 C-19GWP22/ 
490S822 19EYP22 
4907822 

4901.1822 H-19GVP22 
C-19GVP22/ 

19EXP22  
490VB22 H-19GWP22 

C-19GWP22/ 
19EYP22  

490W822 H-19GVP22 
C-19GVP22/ 

19EXP22  
490)0322 H-19GWP22 
490\1322 C-19GWP22/ 
490Z822 19EYP22 

The type to be replaced may have a manufacturer's coding 

prefix such as AN, C, CR, H, HR, OC, RE, REA, etc. Since 

these prefixes do not affect the electrical characteristics or 

interchangeability of the type, the prefixes have been 

omitted from type numbers in this column. 

• See Replacement information in front of this guide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

• 

• 

e 

• 

• 

• 

Typ- e 

To Be * Replaced By 

Replaced RCA Type • 

Type 

To Be * Replaced By 

Replaced RCA Type • 

Black & White Picture Tubes 

7JP4 7JP4 

8DP4 8DP4 

9AE P4 9AEP4 

9WP4 9WP4 

111ATP4 10ATP4 

11AP4 
11BP4 

11HP4A 

D 

D 

• 0 

• D 

• 

1 1CP4 11CP4 D 

11GP4 1 1 GP4 • o 
11HP4 
11HP4A 

11HP4A • D 

12BNP4 12BNP4A • 
12BNP4A 

12CFP4 12CNP4 • 

12CGP4 12BNP4A 

12CNP4 12CNP4 

• o 
• o 

12DEP4 12DEP4 • D 

12DFP4 12DFP4 • D 

12DSP4 12DSP4 D 

14NP4 14WP4 
14NP4A 
14RP4 
14RP4A 
14SP4 

A 

14WP4 14WP4 
14WP4/ 
14ZP4 

14ZP4 
14ZP4/ 
14WP4 

D 

16ASP4 16CMP4A • E 
16AXP4 

16AYP4 16BGP4 • E  

16BFP4 16CMP4A • C  

16BGP4 16BGP4 • D  

16BKP4 16CHP4A . 0  

16BMP4 16BGP4 • CE 

1660 P4 
16CHP4 

16BVP4 

16BWP4 
16CAP4 

16CMP4 • C 

16ATP4 • E 

16CMP4A • E  

16BGP4 • D 

16CEP4 

16CHP4 
16C1-IP4A 

16CMP4A 

I bCHP4A 

• D 

• D 

16CJP4 16CMP4A • D 
16CMP4 
16CMP4A 

16CTP4 16BGP4 • C  

16CUP4 16CMP4A • C  

16CVP4 16CHP4A ' CE 

16KP4 16RP4B A 
16K P4A 

160P4 16RP4B AP 

16RP4 16RP4B A 
16RP4/ 
16KP4 
16RP4A 
16RP4A/ 
16KP4A 

16RP4B 16RP4B D  

16TP4 16TP4 D  

16UP4 16RP4B ACP 

16XP4 16RP4B AP  

17AP4 17BP4D ACP 

17ATP4 17BJP4 A 
17ATP4/ 
17A VP4 
17ATP4A 
17ATP4A , 
17A VP4A 
17A VP4 
17AVP4/ 
17ATP4 
17AVP4A 
17A VP4A/ 
17ATP4A 

A See Ropfilt <1/1,111 in formation In iron( of ihn, uije 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

To Be * Replaced By 

Replaced RCA Type • 

Type 
To Be * Replaced By 

Replaced RCA Type • 

17BJP4 

17BP4 

17BP4A 
17BP4B 
17BP4C 

17BJP4 

17BP4D 

17BP4D 

D  

AP 

A 

178P4D 17BP4D 

17BRP4 17DSP4 

17BJP4 

17DSP4 

17BUP4 

17BZP4 
17BZP4/ 
17CAP4/ 
17CKP4 
17BZP4/ 
17CAP4/ 
17CKP4/ 
178 RP4 
17CAP4 

D 

A 

A 

D 

17CBP4 

17CF P4 

17C KP4 

17CLP4 

17CTP4 

17CWP4 

17CYP4 

17DAP4 

17DHP4 

17DKP4 

17DLP4 

1700P4 

17DRP4 

17DSP4 

17DTP4 

170 XP4 
17DZP4 

178 JP4 

17CF P4 

17DSP4 

17BJP4 

17E FP4 

17DSP4 

17CFP4 

17DAP4 

17E F P4  

17DSP4 

17DSP4 

17D0P4 

17DRP4 

17DSP4 

17DSP4 

17DXP4 

A 

D 

D 

AP 
D 

D 

D 

D 

D 

D 
D 

D 

D 

17EAP4 17HP4C 

17EBP4 17E F P4 

17EFP4 17EFP4 

17E MP4 17EMP4 • D 

17EWP4 17EWP4 • D 

17FCP4 17FCP4 • D 

• See Replacement information 

AK 

D 

D 

17F P4 
17F P4A 
17HP4 
17HP4/ 
17RP4 17HP4C 
17HP4A 
17HP4B 
17HP4B/ 
17RP4C 

A 

17HP4C 

17JP4 

17KP4 
17KP4A 

17HP4C D  

17BP4D A  

17HP4C AK 

17LP4 17LP4B 
17LP4/ 
17VP4 
17LP4A 
17LP4A/ 
17VP4B 

A 

17LP4B 

17QP4 
170P4A 

17LP4B D 

170P4B A 

170P4B 170P4B 

17RP4 17HP4C 
17RP4C 

D 

A 

17SP4 17 LP4B 

17UP4 170P48  

17LP4B 17VP4 
17VP4/ 
17LP4 
17VP4B 

AK 

A 

A 

17VP4 

19ABP4 

19ACP4 

19ADP4 

19AFP4 

19AGP4 

19AHP4 

19AJP4 

19AKP4 

19ANP4 

170134B  

19ABP4 

19CHP4 

19AVP4 

19AFP4 

19AVP4 

19AVP4 

19AJP4 

19AVP4 

19AVP4 

A 

D 

D 

D 

D 

D 

D 

19A RP4 19AFP4 
in front of this guide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

To Be * Replaced By 

Replaced RCA Type • • 19ATP4 19AFP4  

19AUP4 19AFP4 D 

19AVP4 19AVP4 D 

19AWP4 19AYP4  

19AXP4 19AYP4 D • 19AYP4  
19AZP4 19AVP4 D  

19BDP4 19BDP4 D 

19BHP4 19AVP4 D 

19BLP4 19AVP4  

• 19BMP4 19AFP4  

19BRP4 19DRP4 • E  

19BSP4 19AVP4 
19BTP4  
19BVP4 19AVP4 D 

19BWP4 19AYP4 D  

198 XP4 19AYP4 E  

19CAP4 19AVP4  

19CDP4 19CXP4 D 

19CFP4 19CHP4 CE 

19CHP4 19CHP4 D  

19CJP4 19AVP4 D  

19CKP4 19CHP4 E  

19CLP4 19BDP4 D 

19CMP4 19CMP4 D 
19CMP4A  
19CQP4 19CXP4 D 

19CRP4 19BDP4 D 

19CSP4 19CHP4 D  

19CUP4 19CMP4 D  

•19CXP4 19CXP4 D 
19CYP4 19AVP4  

19CZP4 1900P4 • E 
19DAP4 

19DCP4 19DRP4 .0 

19DEP4 19AVP4 E  

19DFP4 19CHP4 D 

T Yoe 
To Be * Replaced By 

Replaced RCA Type • 

19DHP4 19DSP4 • D 

19DKP4 19DRP4 • E  

19DLP4 19CHP4 D 

19DNP4 19DRP4 • E  

19D0P4 19DQP4 •D  

19DRP4 19DRP4 • D  

19DSP4 19DSP4 • D  

19DTP4 190QP4  • C 

19DUP4 19DUP4 •  

19DWP4 1900P4 • D  
19EAP4 19FEP4B • D  

19E BP4 19E BP4 • D  

19E DP4 19ORP4 • D  

19E FP4 19DSP4 • D  

19EGP4 19EGP4 • D 

19E HP4 19DRP4 • 
19E HP4A 

19EJP4 19FEP4B • 0 

19E LP4 19AVP4 D 

19E MP4 19E81'4 • C  

19ENP4 19FEP4B • D 
19E NP4A 

19E RP4 19DRP4 

19ESP4 19DSP4 

19E UP4 19DRP4 

19E VP4 1900P4 
19EWP4  
19EZP4 19EZP4 

19FBP4 19EGP4 
19FCP4 19D0P4 
19FCP4A 
19F DP4 
19FEP4 19FEP4B • D 
19F EP4A 

• D 

• D 

• D 

• 

• D 

•  
• D 

19FEP4B 19FEP4B • D  

19FJP4 1900P4 • D 
19FJP4A  

19F LP4 19F LP4 • D  
19FSP4 19FEP4B • D 
19F TP4 19F LP4 • D 

• See Replacement information in front of this guide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

To Be * Replaced By 

Replaced RCA Type • 

Type 

To Be * 

Replaced 

Replaced By 

RCA Type • 

19F WP4 

19GAP4 

19GBP4 
19GEP4 
19GE P4A 
19GF P4 

19G1-4P 4 

19GJP4 
19GJP4A 
19GNP4 19DRP4 

19AYP4 

19GAP4 

19DC1P4 
19GEP4 A 

D  

• D 

• E 

• D 

19DUP4 
19D0P4 

• C 
.1) 

.0 

19GRP4 

19GTP4 

19XP4 
19YP4 
19ZP4 

20 CP 4 

20 CP 4A 
20 CP4B 

20CP 4C 

20 CP4 D 20 D P4 D 

200 P 4A 
20 D P 4A/ 20DP 4D 

20CP 4A 
20 DP 4 B 20 D P 4 D 

20 D P4 C 

20 D P4 C/ 20 DP4 D 

1900P4 

19F EP4B 

19AVP4  
19AVP4 

19AVP4 

20D P 4D 

20DP 4 D 
20 D P4D 

• 

• C 

D 
ACP 

AC 
ACP 

AP 

A 

AP 

20 CP 4D 

A 

20 D P4D 20D P4D D 

2OR P4 
20S P 4 
20TP4 
20XP4 
20Y P4 20SP4 
20Z P4 20SP4 

21ACP4 21AMP4B 
21ACP4/ 
21AMP4 

21ACP4A 
21ACP4A/ 
21AMP4A 

21ACP4A/ 

21ACP4A/ 
21BSP4/ 

21AMP4A 

20R P4 
20SP4 
20TP4 

• D 
•  
• 0 

• 
• D 

A 

21AF P4 
21A LP4 
21A LP4A 
21A LP4B 
21A LP48 / 
21A LP4A 
21AMP4 21AMP4B 
21AMP4A 

21AMP4B 21AMP4B 

21 YP4B 
21CBP4A 

AP 
AP 

A 

21ANP4 21CBP4A 
21ANP4A 

AP 

21AP4 21 ZP4C 
21AQP4 21AMP4B 
21AQP4A 

G  
AP 

21ASP4 21 XP4B 
21ATP4 21CBP4A 
21ATP4A 
21ATP4A 
21ATP4 
21ATP48 
21AUP4 
21AUP4A 
21AUP4B 
21AUP4B/ 
21AUP4A 

AP 
AP 

21AVP4C A 

21AUP4C 21AVP4C 

21AVP4 
21AVP4/ 
21AUP4 
21AVP4A 
21AVP4B 
21AVP4B/ 
21AVP4A 

21A VP4B/ 
21AUP4B 
21 AVP4A 
21AUP4A 

21AVP4C 21AVP4C  
21AWP4 21AWP4A 

21AWP4A 

21 XP4B 
21CBP4A 
21YP4B 
21AVP4C 
21CBP4A 

21AVP4C A 

21AWP4A 
21A YP4 
21 BAP4 
21BCP4  
2113DP4 
21BNP4 

A 

D 
A 
D 

D 

• See Replacement information in front of this guide. 

MCEDU Electronic Components 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

• 11L.BP4 
21CBP4A 
21CBP4A/ 
21CBP4/ 
21CMP4 
21CBP4B 

Type 

To Be * Replaced By 

Replaced RCA Type • 

Type 

To Be * Replaced By 

Replaced RCA Type • 

21BSP4 21AMP4B 

21BTP4 21CBP4A 

21CBP4A 

A 

A 

D 

210EP4 21EMP4/ 
210EP4A 21EQPA  

21CMP4 21CBP4A A  

21=34 21COP4 D  

21CUP4 21AMP48 A  

21CVP4 21CBP4A D  

.e rciP4A A 
21DEP4 

21DEP4A 

21DEP4A/ 

21 DEP4/ 

21CZP4 

21DFP4 21EMP4/ D 
21E QP4  

21DHP4 21DHP4 D 

•21DLP4 21D LP4 D 

21DMP4 21EMP4/  D 
21EQP4  

21014124 21CBP4A AP 

21 DQP4 21D LP4  

210 RP4 21CBP4A D  

•  21DSP4 21DSP4 D  

21EAP4 21 F DP4  

21E DP4 21EMP4/ 
21EMP4 21EQP4 
21E MP4/ 
21E CIP4  

21EP4 21EP4C AP 

• See Replacement information in front of this guide. 

21EP4A 21EP4C A 
21EP4B 

21EP4C 21EP4C D 

21EQP4 21EMP4/ D 
21ESP4 21EQP4 
21ETP4 

21E VP4 21FDP4 CF 

21FAP4 21EMP4/ D 
21EQP4  

21FDP4 21FDP4  

21F LP4 21CBP4A D  

21FP4 21FP4D AP 

21FP4A 21FP4D A 
21F P4C  

21FP4D 21FP4D D  

21 KP4 -2 T1' AL • r) 
21 KP4A  

21MP4 21 YP48 E 

21WP4 21WP4B A 
21WP4A  

21WP4B 21WP4B D  

21 XP4 21 XP4B A 
21 XP4A  

21 XP4B 21 XP4B D  

21 YP4 21 YP4B A 

21 YP4A  

21 YP4B 21 YP4B D  

21ZP4 21ZP4C AP 

21ZP4A 21ZP4C A 
21AP4B  

21ZP4C 21ZP4C  

23ACP4 23YP4 D 
23A F P4 

23AGP4 23CP4  

23A HP4 23A HP4/ D 
23A KP4 23F P4A 

Mai Electronic INTERCHANGEABILITY 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 
To Be * Replaced By 

Replaced RCA Type • 

Type 

To Be * 

Replaced 

Replaced By 

RCA Type • 

23A LP4 

23ANP4 

23A R P4 

23ASP4 

23COP4  

23BKP4 

23A RP4 

23ASP4 

D 

D 

23ATP4 23BKP4 

23A UP4 

D 

23A HP4/ 

23AVP4 

23AWP4 

23BAP4 

2380P4 

238 F Pd 
13B LP4 

23SMP4 23YP4 

23CP4  

23BJP4 

23CP4 

23YP4 
"1•11, 1% .e 

D 

23BNP4 23CP4 

D 
D 

23BP4 

23B0P4 

23BTP4 
23BVP4 
23BWP4 

23B XP4 

23BZP4 

23CBP4 

23CEP4 

23CGP4 

23CP4 
23CP4A 

23COP4 

23CUP4 

23CZP4 

23CP4  

2380P4 

23YP4 

23E KP4 

23CGP4 

2313GP4 

23A RP4 

23CGP4 

23CP4 

2301P4 

23CP4 

23A HP4 

•E 

D 

D 

D 

D 

D 

D 

23DAP4 

23DBP4 

23DKP4 

23DAP4 

230BP4 

23E KP4 

D 

D 

•D 

230 LP4 
230 LP 4A 

23DNP4 

23DP4 

2300P4 

23DSP4 
23DSP4A 

23DTP4 

23D XP4 

23D Y P4 

23DZP4 

23EC.P44 

23E NP4 23E NP4 

23EP4 23EP4 

23EGP4 23E GPIS 

23ESP4 23HF P4A 
23ETP4 23E 1P4 

23E NP4 

23BKP4 

23CP4 

23BKP4 

23E NP4 

23E KP4 

23CP4 

23ETP4 

23E0134 
i'lreln • 

• C 

D 

•M 

•D 

D 

• P 

• D 

• D 

D 

• D 

• D 
• D 

23EWP4 23E01'4 
23EWP4A  
23E YP4 23E YP4 

23E ZP4 23E ZP4 

23F El P4 23E NP4  

23F CP4 23GJP4A 
23F DP4 

23F EP4 23E NP4  

23F HP4 23GJP4A  

23F JP4 23ETP4  

23F LP4 23E KP4  

23F MP4 23HF P4A 

23F P4 23F P4A 
23F P4A  

23F RP4 23F RP4 

23FSP4 23F SP4  

23F VP4 23HF P4A 
23F VP4A  

• D 

D 

• D 

• See Replacement information in front of this guide 

e 

• D 

• D 

• D 

• 

• 
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RCA PICTURE TUBE 
INTERCHANGFARII n'Y nwnr 

• 

• 

Type 
To Be * Replaced By 

Replaced RCA Type • 

Type 
To Be * Replaced By 

Replaced RCA Type • 

23F Z P4 23GSP4 • D  
23G BP4 23HFP4A • D  
23G E P4 23E NP.4_ • D  
23(*1a4 23HGP4 • o  
23GJP4 23GJP4I• • D 
23GJP4A  
23GP4 23CP4 D  
23GSP4 23GSP4 • D  
23GTP4 23ETP4 • D  
23GUP4 23f RP4 • D  
23G VP4 23HUP4A •  
23GWP4 23GWP4 • D 
23G XP4 23GSP4 • D 
23GZP4 23E KP4 • E  
23HF P4 23HFP4A • D 
23HFP4A  
23HGP4 23HGP4 
23H LP4 23GSP4  
rILIDA 

23HWP4 23HWP4A : 8 
23HWP4A 23HWP4A  
23H XP4 23HFP4A • D 
23HYP4 23JEP4 • D 
23JAP4 230JP4A • D 
23.113P4 23FSP4 •C 470ACB4 I 9A YP4  
23JEP4 23JEP4 • D 500KB4 20TP4 SG1OFP4A 10 FP4 A •D  D 
23JGP4 23F RP4 •Ci SG14W134 1 4WP4 D  

0 23JHP4 23HFP4A 
23JLP4 23HUP4A • D  SG I 6KP4A 16RP4B •D D  SG17BJP4 17BJP4  

D  
23JP4 23JP4 D  SG I7BP4B I 7BP4D D  
23KP4 23F P4A C SG17CKP4 17DSP4 D  
23KP4A  SG17HP4R 17HP4C D  
23LP4 23ETP4 •D SG17LP4A 17LP4B U  
23MP4 23F P4A D S017QP4A 17QP4B D  0 23MP4/ S0 20CP4 D 20DP4 D C  
23MP4A/ SG21ACP4A 21AMP4B D  
23WP4 S021AUP48 îl A VP4C D  

SG21AWP4 21AWP4A D  
23MP4A  SG21DEP4A21EMP4/ D 
23NP4 23NP4 D 21E01'4  
230P4 23CP4 D SG21EP4B 21EP4C D  
23ÍP4 23YP4 D S021 F LP4 21 CBP4A D  

ai  23UP4 23B0P4 D SG21FP4C 21FP40 D  
SG21WP4A 21WP4B D  

111111  23WP4 23F P4A D  

A See Replacement information in front of this guide. 

• D 
• D 

23XP4 23YP4 D 
23YP4  
24ADP4 24CP4B A 
24ADP4/ 
24VP4A/ 
24CP4A/ 
24TP4  
24AEP4 24AEP4 D  
24AHP4 24AHP4 D  
24A LP4 24AHP4 D  
24A NP4 24A E P4 A  
24A UP4 ,Azkup4 D  
24A VP4 24BEP4 F  
24BEP4 24BEP4 D  
24CP4 24CP4B D  
24CP4A 24CP4B A  
24CP4B 24CP4B D  
24DP4 24AEP4 • 

2-4 \ 7P-4 A  
24XP4 24CP4B AP 
24YP4 24AEP4 A  
2421'4 24EAP4 D  
230R B4 9WP4 • D  
1 A V 4 12CNP4 • D 

FECEDEI Electronic INTERCHANGEABILITY 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

To Be * Replaced By 

Replaced RCA Type A 

Type 

To Be * Replaced By 

Replaced RCA Type • 

SG21XP4A 21 XP4B D 

SG21YP4A 21 YP4B D 

SG21ZP4B 21ZP4C D 

SG 24A E P4 24A EP4 D 

SG24CP4A 24CP4B D e 

• 

• See Replacement inffirmation in front of this guide. 
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Safety Precautions 
For Color Picture Tubes 

WARNING 

X-Radiatiuga. 

Operation of the referenced color picture tube at abnormal 

conditions which exceed the 0.5 mR/h isodose-rate curve 

shown for this tube may produce soft X-rays which may 

constitute a health hazard on prolonged exposure at close 

range unless adequate external shielding is provided There-

fore, precautions must be exercised during servicing of TV 

receivers employing this tube to assure that the anode volt-

age and other tube voltages are adjusted to the recommend-

ed values so that the Design Maximum Ratings will not be 

exceeded. 

This color picture tube incorporates integral X-radiation 

shielding and must be replaced with a tube of the same type 

number or an RCA recommended replacement to assure 

continued safety. 

Implosion Protection: 

This picture tube employs integral implosion protection 

and must be replaced with a tube of the same type number 
or an RCA recommended replacement to assure continued 

safety. 

Shock Hazard: 

The high voltage at which the tube is operated may be very 

dangerous. Design of the TV receiver should include safe-

guards to prevent the user from coming in contact with the 

high voltage. Extreme care should be taken in the servicing 

or adjustment of any high-voltage circuit. 

Caution must be exercised during the replacement or ser-

vicing of the picture tube since a residual electrical charge 

may be contained on the high-voltage capacitor formed by 

the external and internal conductive coatings of the picture 

tube funnel. To remove any undesirable residual high-voltage 

charges from the picture tube, "bleed off" the charge by 

shorting the anode contact button, located in the funnel of 

Electronic 
Components 

SAFETY PRECAUTIONS 

2-72 



Safety Precautions 
For Color Picture Tubes 

the picture tube, to the external conductive coating before 

handling the tube. Discharging the high voltage to isolated 

metal parts such as cabinets and control brackets may pro-

duce a shock hazard. 

Tube Handling: 

Picture tubes should be kept in the shipping box or similar 

protective container until just prior to installation. Wear 

heavy protective clothing, including gloves and safety gog-

gles with side shields, in areas containing unpacked and un-

protected tubes to prevent possible injury from flying glass 

in the event a tube breaks. Handle the picture tube with ex-

treme care. Do not strike, scratch or subject the tube to 

more than moderate pressure. Particular care should be 

taken to prevent damage to the seal area. 

The equipment manufacturer should provide a warning label 

in an appropriate position on the equipment to advise the 

serviceman of all safety precautions. 

MŒLII Electronic Components 
SAFETY PRECAUTIONS 



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 P1 produces a brilliant spot having yellowish- green 
fluorescenceandmedium persistence. Types havingthisphosphor 
are particularly useful forgeneraloscillographicapplications 
inwhichrocurrent-wave phenomena are to be observed visually. 

Phosphor P2 is a medium- persistence screen which exhibits 
yellowish- peen 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- ormedium-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 
screenexhibitsayellowish-greenphosphorescencewhichpersists 
forseveralminutes. Typeshaving this phosphorareparticularly 
useful where either extremely low- speed recurrent phenomena or 
medium- speed non- recurrent phenomena are to be observed. 

Phosphor Pll produces a brilliant actinic spotof blue fluo-
rescence and medium- short persistencetopermit 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 for visual 
observation of phenomena. 

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

Phosphor P14 is along- persistence cascade ( two- layer) screen. 
During excitation bytheelectron 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 phosphorareparticularly 
useful forobservingeitherlow- and medium- speed non- recurring 
phenomena or high-speed recurring phenomena. 

11-58 ELECTRON TUBE DIVISION 
RA040 CORPORAIION OF AMERICA .seetsona, NEW JERSEY 
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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 violetas well as near-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 phosphorescenceis classified as medium. 

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

11-58 ELECTRON TUBE DIVISION SCREEN 
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AVERAGE CHARACTERISTICS OF PHOSPHOR N2 I 
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AVERAGE CHARACTERISTICS OF PHOSPHOR N2 

NOTE : THESE CURVES ARE GENERAL FOR CATHODE-RAY TYPES 
HAVING PHOSPHOR N21. APPLICATION OF THESE CURVES, 
THEREFORE, DEPENDS ON THE MAXIMUM RATINGS OF 
SPECIFIC TYPES 
1 1 1 

2 4 6 10 12 4 18 

HIGH - VOLTAGE ELECTRODE (ANODE N22) KILOVOLTS 

NOV. 23,1938 RCA RADIOTRON DIVISION 
ecA ra.0...C7V. ,11G COMIANY 

92C-6009 



SPECTRAL- ENERGY EM ISSION CHARACTERISTIC 
OF PHOSPHOR PI 
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PERSISTENCE CHARACTERISTIC 

OF PHOSPHOR PI 

- CURVE IS ESSENTIALLY INDEPENDENT 

- OF TUBE OPERATING VALUES 
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AVERAGE CHARACTERISTICS OF PHOSPHOR Na4 

W  I. f 
NOTE : THESE CURVES ARE GENERAL FOR CATHODE-RAY =: 

TYPES HAVING PHOSPHOR N2 4. APPLICATION 
OF THESE CURVES, THEREFORE, DEPENDS ON THE — 

MAXIMUM RATINGS OF SPECIFIC TYPES. 
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AVERAGE CHARACTERISTICS OF PHOSPHOR N24 
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-L-7 NOTE : THESE CURVES ARE GENERAL FOR CATHODE-RAY 

TYPES HAVING PHOSPHOR NE, 4. APPL [ CATION 

OF THESE CURVES, THEREFORE, DEPENDS ON THE 
THE MAXIMUM RATINGS OF SPECIFIC TYPES. 
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SPECTRAL- ENERGY EMISSION CHAR AC T ERI STIC 

0 r  OF PHOSPHOR P4 
ILFIDF TYPF 
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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 OSCILLOGRAPN TUBES 

The persistence characteristics of the phosphores-
cence are the same as those shown for the Pll phos-
phor. 

6-5€ 
TUBE DIVISION 

EADIO CORPOEATION OF »AUK& HARMON. NEW AM,' 

PESIST. P4 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P4 

SILICATE TYPE 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPOR P4 

SILICATE TYPE 

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

NOV. 1, 1955 
TUBE DIVISION 

.010 CORPORATION OF AMERICA ...SOW NEW JERSEY 

PA 
SILICATE 



AVERAGE CHARACTERISTICS or PHOSPHOR N25 

NOTE : THESE CURVES ARE GENLRAL r-OR CATHODE-RAY 
• TYPES HAVING PHOSPHOR N25. APPLICATION • • 

OF THESE CURVES, THEREFORE , DEPENDS ON THE — 
MAXIMUM RATINGS OF SPEC IF IC TYPES. 

m ÇA 

AUG. 21.1934 

MILLICANDLEPOWER PER SQ. CM. 

RCA RADIOTPON DIVISION 92C-5560 



AVERAGE CHARACTERISTICS OF PHOSPHOR N25 

'4"-'4',4-;24 4-1t4:1 =."•-t'• r : 1: • : • 

NOTE THESE CURVES ARE GENERAL FOR CATHODE-RAY 
TYPES HAVING PHOSPHOR N2 5. APPLICATION 
OF THESE CURVES, THEREFORE, DEPENDS ON THE 
MAXIMUM RATINGS OF SPECIFIC TYPES 

AUG. 22,1934 

MILL ! CANDLEPOWER PER SO. CM. 

RCA RADIOTRON DIVISION 

N 

92C-5562 

N 





PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR N2 5 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

 SCANNING  
NUMBER 
EXCITATION 

BRIGHTNESS: 

IIIIIIIIII 
FINAL HIGH 

 SCANNING  
NUMBER 
EXCITATION 

BRIGHTNESS: 

-VOLTAGE 
AREA 

OF LINES: 
: PULSE 

SUPPLIED 
RAY 
FOR 

EXCITATION 

1T-11 —MI1111'1 
- ELECTRODE VOLTS: 

(CM) : 7 X 7 
260 APPROX. 
OF I/60 - SECOND 

TO GRID N21 
TUBE AT I- SECOND 
EACH OF THE LOCI 

THF INDICATED CONDITIONS. 
MEASURED JUST BEFORE 

PULSE. 

4000-9000 

DURATION 

OF CATHODE-
INTERVALS 
UNDER 

EACH 
— - 

SCREEN LOCUS 
MICROAMP 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

II II I III II III 
- SCANNING AREA (CM): 7 x 7 _ 
NUMBER OF LINES: 260 APPROX. 

: EXCITATION : PULSE OF I/60-SECOND DURATION SUPPLIED 

- TO GRID N21 or CATHODE-RAY TUBE AT 
- I- SECOND INTERVALS FOR EACH or THE 
_ 

LOCI UNDER THE INDICATED CONDITIONS. 
- BRIGHTNESS: MEASURED JUST BEFORE EACH EXCITATION 
- 

PULSE. 

FINAL 

HIGH-VOLTAGE- SCREEN 
LOCUS ELECTRODE 

VOLTS 
MICROAMP 

A 4000 150 
B 4000 75 
C 2500 75 
D 2500 37 
E 1500 37 

(7_ r.,_•••,,,,3 .--•-. , 1 .A 

,.......„.........___ ,•e •D 
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at 5th 9i h I 3fh 
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17t h 2I3 

TUBE DIVISION 92CM-6805R 5 
two. C011/011AtiON Of AMMO, 1.1.1t1.30, NEW XIISVI 



PERSISTENCE CHARACTERISTICS 

OF PHOSPHOR P7 
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C: SCANNING 0 ( ):x y60NUMBER OF LINES 2.  ox. 

FINAL i M- H I E - iil CURVE ELECTRODE 

mSCRR0EAEmN 
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VOLTS VOLTS 

I'll 

I 4000 

4000 

150 
75 

ill 

2 

** 

2500 
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75 
37 

3 1500 37  

1 *CURVE FOR THESE CONDITIONS 
WOULD BE MIDWAY BETWEEN 

1 CURVES 1 & 2 

• * CWIJORUVLED FOR HESE       CONDITIONS , 
MIDWAY BETWEEN 

\ CURVES 2 &3 

likS\ 
111111r1111111111 11 

-.II 

- - 
25 50 75 lOO I5 
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PERSISTENCE CHARACTERISTIC 

OF PHOSPHOR Ng- II 
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PERSISTENCE CHARACTERISTIC 

OF PHOSPHOR PI2 

- CURVE IS ESSENTIALLY INDEPENDENT 

-0F TUBE OPERATING VALUES 
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SPECTRAL- ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR P14 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI4 
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ANODE VOLTS: 4000-6000 

  SCREEN MICROAMP: 150 

  SCANNING AREA (CM) , 7 x 7 

  - SCANNING PERIOD (SE4 I/80 

— NUMBER OF LINES , 260 APPROX. 

— EXCITATION: 2—SECOND DURATION 
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5411N, ons are 2.4.61 
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TIME AFTER EXCITATION 15 REMOVED—SECONDS 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PIS 

I 1 1 , , HIÍ 
— COMPONENTS 

EACH ESSENTIALLY INDEPENDENT OF 
TUBE OPERATING VALUES. 

-...— 

— 

...--..-

VISIBLE 

ULTRAVIOLET 

SHOWN BY CURVE. 

DECAYS TO APPROXIMATELY 10 cfo OF 
MAXIMUM IN NOT MORE THAN 0.05 

MICROSECOND. 

-.-- 

----

—.— SPOT: SHARPLY FOCUSED. 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P16 

1 1 1 1 1 1 1 1 1 1 1 I 1 
CURVE IS ESSENTIALLY INDEPENDENT OF 
TUBE OPERATING VALUES. 

SPOT: SHARPLY FOCUSED. 
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Phosphor P20 

Persistence Characteristic 

I 1 

CURVE A: 

13: 

C I— 

1 1 1 1 1 1 

n....0.5 TO 2 

WHERE n.SLOPE 

2µA/CM 2,1/60 SEC. PULSE 

20µA/CMI, SINGLE-LINE 

50µ A/Cm2, SINGLE-LINE 
— 

11 

SCAN 

00 SCAN 
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80 

'«h'''.s.*.s*«NM>«....4.......%%,.........%%..s.s.......s................s..........s.......: 
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RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 



Group Phosphor P22 

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

PHOSPHOR, AND RED PHOSPHOR TO PRODUCE moo* K 
+ 27 M.P.C.D. WHITF ( X=0.287,Y=0.3161. 

COMPONENT COLOR 
GENERAL 

DESCRIPTION 
JEDEC DESIGNATION* 

CIE COORDINATES 

BLUE 
GREEN 
RED 

PURPLISH-BLUE 
YELLOWISH-GREEN 
REDDISH- ORANGE 

0.146 
0.218 
0474 

0.052 
0.712 
0.326 

4JEDEC COLOR CLASSIFICATION CORRESPONDING TO 
CIE COORDINATE VALUES. 
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0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Group Phosphor P22 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is such that 
its brightness does not exceed 7 per cent of the peak 
value in 33 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 
SIMULTANEOUS EXCITATION OF BLUE PHOSPHOR, GREEN 
PHOSPHOR, AND RED PHOSPHOR TO PRODUCE 9300. K   
+27M.P.C.D. wHITE(X=0.281,Y= 0.3111. 
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COMPONENT COLOR 
CIE.COORDINATES 

X Y 

BLUE 0.155 0.061 
GREEN _0.265 0,585 
RED 0.639 0.342 

ot: 
4000 5000 6000 
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RADIO CORPORATION OF AMERICA 
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Group Phosphor P22 
All-Sulfide Type 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is medium 
short. Persistence of the component phosphors is such 
that after excitation is removed, brightness decays to a 
level not exceeding 10 percent of the initial value in: 
22 microseconds (Approx  )  Blue phosphor 
60 microseconds ( Approx  ) (.:reen phosnhor 
60 rcroseconds ( Approx  )  Red nk,osohor 

RADIO CORPORATION OF AMERICA 
Electron Tube Diesen Harrison. N. J. 



Is) 
SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR P24 
'  LL 

COLOR 
COORDINATES • . • • 

- - 
X . . 

3000 4000 5000 6000 
WAVELENGTH-ANGST ROMS 

7000 

..... 
.... 
• ... 

ELECTRON TUBE DIVISION 
RADIO COIPOLOION Of AMER., NAMSON. 14W MU,' 

92CM - 8204 RI 



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P24 

Ell I I III II 

— CURVE 
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JEDEC PHOSPHOR P31 

S ectral-E, nergy Emission Characteristic 

C.I.E. COORDINATES : 
COLOR 

X Y 

GREEN 0.245 0.523 • 

100 

20 

o  
e 4000 4500 5000 5500 6000 

WAVELENGTH — ANGSTROMS 
92CM - H261 

MEL/ Electronic 
Components 

JEDEC PHOSPHOR P31 

6 72 



JELFC PHOSPHOR P31 

Persisterce Characteristic 
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Picture-Tube 

Dimensional Outlines 

The Dimensional Outlineç 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 ( when used)arenotshownon these Dimensional 
Outlines. These items are covered on the data sheets for 
specific picture- tube types. 

The terms used in the picLure-Lile datúakcts to das ,.'riha 
the Tvpç 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 partofthe 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 
Electronic Components and Devices Harrison. N. J. 

CRT 
,,JTLINES 

4-C,. 



Dimensional Outline Bulb J67-1/2 A 

FOR PICTURE TUBES UTILIZING BULB .J67- I/2 A 

(For bulbs with and without integral protective window) 

s64:ecee  - 
' 3.943.12à 
- 4.12312.1—  LENGTH-

OVERALL* 
LENGTH 

BASE* 

L SCREEN WIDTH 

SCREEN 
HEIGHT 
5.375 
MIN. 

6.06.181 

CAVITY CAP 
JEDEC No.JI-2I 

1.443.03 DIA. 

L.* 
.561.2 

92CL -12472 

DIMENSIONS IN INCHES 

* See data for spec i f ic tupi top.. 

.• lIte:ral protrotie hindoh is iidipdtçd. 

a For pulp 9i thout protert , r. rA ,, Cor.• 

• For ouls nile protest ke 

C,r1. 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 

OVERALL* 
LENGTH 

ct,Ne 

fi.c.rte!! 
HEIGHT 

'I 5 875 
MIN. 

SCREEN mnoril ' 
" 7500 MIN. --

B.06*.12   

NECK 
- 5°112 LEmeie 

' BASE* 
I r 

25±.12 - - 

DIMENSIONS IN INCHES 

• See data for speciflp tope type. 

1. 

CAVITY CAP 
JEDEC No.JF2I 

92C1.-,2854 

RADIO CORPORATION OF AMERICA 
Electromc Components and Demes Harrlson N 



Dimensional Outline Bulb J109-1/2 A/C 

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

OVERALL LENGTH. - 

e-
oreee 

SCREEN WIDTH 
11.500 MIN. .• 

12831 ± .125 

SCREEN 
HEIGHT 
8625 
MIN 

NECK 
- 9 281 ± .125 - - 

TI:7 • BASE. 

1.71g • • • 50° en 

• JEITeZer21 

L.-2.625 .250 

DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA a 
Electronic Components and Devices Harrison N 



Dimensional Outline Bulb J112 A/B 
A 

• 

• 

FOR PICTURE TUBES UTILIZING BULB JI 12 A/B 

_ scirgse :dvei.TH 

SCREEN 
HEIGHT 10.5E2 
9.500 ± 125 
MIN. 

I-- — 13.062 2.125 — 

DIA 

DIMENSIONS IN 

- OVERALL LENGTH • 

- 7.688 3.125 - Lig,,CGt - 

geo,,c• 

CAVITY CAP 
JEDEC Na J-2I 

1.- 2.250 3.250 

INCHES 

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



Dimensional Outline Bulb J125 A 

FOR PICTURE TUBES UTILIZING BULB JI 25 A 

AND PROTECTIVE WINDOW (FPI 25 A) 

SCREEN WIDTH 
- 12.938 MIN. 

SCREEN 
HEIGHT 
10.250 
MIN. 

- 13.703 ± .125 
25.88 R. 

11.094 
±.125 

— 1.500 ± .125 

tee\ 

2'5 
ID 5' 

eeÇ-e 
O •C, 

one 

DIMENSIONS IN INCHES 

- °= -« - 

• 
6.312 NECK 

BASE • 
CAVITY CAP 

JEDEC No. J1-21 

• 

92CL-12264 RI 

• 

• 

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



Dimensional Outline Bulb J125 B 

FOR PICTURE TUBE UTILIZING BULB JI25 B 

RIM-BAND 
OPENING 
10.494 — 
MIN. 

SCREEN WIDTH ' 
- 12 938 MIN ' 

RIM- RAND OPENING 
- 13141 MIN 

13.840 ± .is 

2575 R. 

11270 
t125 

OVERALL 
LENGTH* 

NECK 
LENGTH*1 

6194 fief-

BA3C« 

CAVITY CAP 
JEDEC No.11-2I 

1-1.312 ± 125 

Ve  (Pk, 

1.125 Ign DIA. o. 

92CL-13,18 

DIMENSIONS IN INCHES 

• Se, data for speci , 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. N J. 

CkT 

OUTLINES 3 
4-65 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB JI25 C2 

dee'' 
0.55-1-t 

SCREEN WIDTH 

124 MIN. 

SCREEN 
HEIGHT 

10-
4 

MIN. 

I 

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



Bulb J125 C2 

BULB JI25 C2 • 
OVERALL 

LENGTH*  

+.1 NECLENGKT H* 
8 —8 '  

• 

• 
16 8 

t it 

• 

• 

; ease* 

CAVITY CAP 
JEDEC No.JI-21 

DIMENSIONS IN INCHES 

92CL — 12037 

Age, 
RADIO CORPORATION OF AMERICA 
Electromc Components and Demes Harnson. N 



Dimensional Outline Bulb J129 A/B 

FOR PICTURE TUBES UTILIZING BULB JI 29 A/6 

ee. 
eeee 

SCREEN WIDTH 
13.500 MIN. 

- 14.738 ± 125 - 

• 'SY-, r 

- - OVERALL LENGTH ° - 

- 21.250 ± J25 LENGTH ' 
NECK 

BASE ° ' 

nee 1 C __ _.1)' 

' '• ' ,/. AVITY CAP 
- ,,.., JEDEC No. 41-21 

t__ :_t___L----•<  * 3.625 ± .250 

REFERENCE LINE -' 
DETERMINED BY GAUGE 

JEDEC No. G - 110 

DIMENSIONS IN INCHES 

92CL-11517R1 

CPT 

OUTL IN ES 4 

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



Dimensional Outline Bulb J132-1/2 A/B 

e 

e 

• 

• 

FOR PICTURE TUBES UTILIZING BULB J132-1/2 A/8 

SCOLEN 
HEIGHT 

0 11688 
MIN 

- 15625 2 125 

208 R 

105', 

t' • 

"25 DIA. 

OVERALL LENGTH* 

7.125±.125 

1 
I 

NECK , 
LENGTHT 

BASE * 

12.750 _ 
.125 87. 

CAVITY CAP 
JFDEC No J1-21 

1812 ± 125 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G - 126 

DIMENSIONS IN INCHES 

92CL-119.19R1 

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

CRT 

OUTLINES 5 

I 0-65 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB J132-1/2 C/D 

oe\-

es5--
\t'à 

4______ SCREEN WIDTH .1 

14 1  MIN. 
4 

f 

SCREEN 
HEIGHT 

II 

MIN. 

e 

RADIO CORPORATION OF AMERICA 
Electromc Components and DevIces Harrison. 



Bulb J132-1/2 C/D 

BULB J132-1/2 C/D 

OvERALL 

LENGTH * 

_91 + I 
2 — 8 

  NECK 
1 LENGTH* 

' BASE * 

CAVITY CAP 
JEDEC No. J1-21 

16 — 4 

92CL-11514 

ALL DIMENSIONS IN INCHES 

) for specific tube tyb... 

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

CRT 

OUTLINES 6 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

1 I —1 
e 

MIN 

SCREEN WIDTH 
5 

14 — MIN. 
16 

• 

• 

• 

• 

• 

• 

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



Bulb J133 B/D 

BULB JI33 BID 

OVERALL 
LENGTH. 

16 - 8 

t 
‘Ei'ss 

NECK   

LENGTH . 

CAVITY CAP 
JEDEC No. JI-21 

ee see 

eit:y Ge.w3 

'Ete te41°.e 

eASe  92CL-11526 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

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

CRT 

OUTLINES 7 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

51'Nee. 
scr \f,6 

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

SCREEN 
HEIGHT 

10 2  
4 

MIN. 

SCREEN WIDTH 

14— MIN. 
•4 



Bulb J133 C/E 

BULB J133 C/E 

OVERALL 

LENGTH . 

9 
12 — 

32 

+ 1 
- 

11 + 1 
11-
16 — 8 

t,4,45 
\tie 

  NECK 
LENGTH* 

BASE. 

I CAVITY CAP 
JEDEC No JI - 21 

‘..etee' 
egpeee 

eete, 
çeelt:e 92CL-11559 

ALL DIMENSIONS IN INCHES 

* ee ,Jta for srec;fi , ty;,. 

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

CPT 

OUTLINES 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

t•\• 

te e' e 

  SCREEN WIDTH  .1 

14 1  MIN 
16 " 

SCREEN 
HEIGHT 

Il— 
e 

MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N 



Bulb J133 F/G 

41, BULB JI33 F/G 

1?-9-
32 

±÷ 

OVERALL 
LENGTH * 

NECK 
LENGTH • 

BASE * 

CAVITY CAP 
JEDEC No. J1-21 

92CL-11557 

OIMENSIONS IN INCHES 

• ee nr ,pecif ic • 

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

Ci41-

OUTLI%55 9 
10-65 



Dimensional Outline Bulb J149 A 

FOR PICTURE TUBES UTILIZING BULB JI49 A 

SCREEN WIDTH 
15.125 MIN. 

- 16.402 ± .125 

*, 

?I R 48 R 
102. 

1.844 
1.125 +b°42g 

DIA. 

SCREEN 
HEIGHT 
12.000 
MIN. 

_OVERALL 
LENGTH * 

NECK. 
-.47.250+.125 -, LENGTH 

1.:.M • . 5° 

REFERENCE LINE' 
DETERMINED BY GAUGE 

JEDEC No. G- I26 

1-BASE * 

CAVITY CAP 
JEDEC No. JI -21 

1.562 ± .125 

92CL-11510RI 

DIMENSIONS IN INCHES 

• See dati ,becific tube tyb.b. 

CRT 

OUTLINES 9 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



SCREEN WIDTH 
min MIN. 

Dimensional Outline Bulb J149 B 

FOR PICTURE TUBES UTILIZING BULB JI49 B 

_ OVERALL _ 
- LENGTH * 

13344 -'9.750 S NECKLENGTH * 
125 

SCREEN 
HEIGHT 
12.000 
MIN 

16.406 ± .125 - 

1.438 ± .062 

DIA.-  RFFERENCE LINE 

DETERMINED BY GAUGE 
JEDEC No. G-116 

BASE * 

CAVITY CAP 
JEDEC Na JI - 21 

- 3000 ±.250 

92CL-11604111 

DIMENSIONS IN INCHES 

'cr rcer'' " ur-

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. 

CPT 
OUTL INES 11 

10-65 



Dimensional Outline Bulb J149 C 

FOR PICTURE TUBES UTILIZING BULB JI49 C AND PROTECTIVE PANEL 

SCREEN WIDTH 
- - - 15.250 — - 

MIN. 

SCREEN 
HEIGHT 
12 062 
MIN 

17.266t D94 - 

20.25 R. 5125 R. 

2.438 

14A 
32 

+ 3 
- 

DIMENSIONS IN INCHES 

BASE° 

85°11 

CAVITY CAP 
JEDEC No.JI-21 

- 1.562± 125 

CPT 
curt_ II 

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



Dimensional Outline Bulb J149 F 

FOR PICTURE TUBES UTILIZING BULB J149; 

e 

• 
R1M-8AND OPENING 

SCREEN WIDTH 
15.187 IA1N7- 

- —15.950  

DIMENSIONS IN INCHES 

*See data for specific tube type. 

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

CRT 

OUTLINES 12 

10-64 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB JI61 C/D 

SCREEN WIDTH  
17 MIN. 

SCREEN 
HEIGHT 

12 1 
4 

MIN. 

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



Bulb J161 C/D 

BULB JI61 C/D 

OVERALL 
LENGTH* 

NECK 
LENGTH* 

BASE * 

CAVITY CAP 
JEOEC No.JI - 21 

61+ 
8 - 4 

ei.ZZ-etee," 
92CL-11597 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

o e RADIO Tub D H. N DIOCORPORATION OF AMERICA 
El J 

CRT 

OUTLINES 13 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

134 

MIN. 

SCREEN WIDTH 

I7i MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube onnsion Harrison. N. J. 



Bulb J165 Z 

BULB JI65 Z 

OVERALL 
LENGTH * 

14 

± 1 

15 
14Z ± 16 

ALL DIMENSIONS IN INCHES 

*See data for specific tube type. 

NECK 
LENGTH * 

BASE * 

CAVITY CAP 
JEDEC No. II- 2I 

CRT 
RADIO CORPORATION OF AMERICA OUTLINES 14 

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



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

, 

C. 2.0Çça 

SCREEN WIDTH 

194 MIN. 

SCREEN 
HEIGHT 

13-7 e 
MIN. 

RADIO CORPORATION OF AMERICA /er% 
Electron Tube Division Harrison, N 11 



Bulb J170 A/C 

BULB JI70 A/C 

  OVERALL   
LENGTH * 

15L-7 -I- I   
32 — 16 

32 4 

e'4L 
900 ÏR G> 

4-9e-tc. ot o. 
92CL-11598 

NECK 
LENGTH * 

SASE * 

CAVITY CAP 
JEDEC No. JI -21 

ntr for specific tube type. 

ALL DIMENSIONS IN INCHES 

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

CRT 

OUTLINES 15 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

dee" 

e". 
ste 29 

SCREEN WIDTH 

19— MIN. 
16 

4— 8 

I 
1-716 +_  —16 DIA. 

SCREEN 
HEIGHT 

3 14 — 
16 

MIN. 

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



Bulb J170 B/D 

BULB JI70 B/D 

OVERALL 
LENGTH* 

_ _ 15 11+ I 
32 - 16 

5 + I 
32 - 4 

NECK 
LENGTH. 

BASE, 

, CAVITY CAP 
JEDEC No.J1-21 

tN"tee 

teà .8-4G‘e 
elee e‘e. 
ce 92 CL- 11566 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

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

CRT 

OUTL INES 16 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

15-1 
16 

M N. 

SCREEN WIDTH 

19±16 MIN. 

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



Bulb J171 B/F 

BULB JI71 B/F 

OVERALL 

LENGTH * 

17 4. 3   NECK 
15-- 32 — 16 LENGTH * 

BASE * 

CAVITY CAP 
JEDEC No. JI -21 

eeeete.' 
,eese 92CL—I1607 

ALL DIMENSIONS IN INCHES 

'See data for sceo f ic tube type. 

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

CRT 

OUTLINES 17 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

15i1-6 

MIN. 

SCREEN WIDTH 

MIN. 

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



Bulb J171 D/E 

BULB JI 71 19 / E 

16 - 

See data for specific tube type. 

OVERALL 
LENGTH* 

I + 3 
12  

`=t °e«e-
ete;" ee me" 

eteee,tko• 
e e 

e e 92CL-11599 

ALL DIMENSIONS IN INCHES 

NECK 
L ENGTH* 

BASÉ* —\ 

CAVITY CAP 
I JEDEC No.JI-21 

7.1 

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

CRT 

OUTLINES 18 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

r-- 
SCREEN WIDTH 

19M1N. 

SCREEN 
HEIGHT 

15 1  
16 

MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N 



Bulb J171 G/K 

BULB JI71 G/K 

• 

16— 
e 

OVERALL 
— LENGTH* 

1 + 3   NECK 
• LENGTH* 

ALL DIMENS IONS IN INCHES 

• Se d.t r scecif ic tube tyri ,. 

BASE* 

CAVITY CAP 
JEDEC No.JI-21 

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

CRT 

OUTLINES 19 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

15,16 

MIN. 

SCREEN WIDTH_ 

I9 MIN. 

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



Bulb J171 H/J 

BULB JI71 H/J 

• 

± I 
e 

OVERALL 
LENGTH' 

9 ± - 

92CL — 11572 

Vt. 
et. 

NECK 
LENGTH . 

CAVITY CAP 
JEDEC No JI - 21 

DIMENSIONS IN INCHES 

*See data for specific tube tyr-. 

RADIO CORPORATION OF AMERICA 
Electromc Components and Devices damson. N 



Dimensional Outline Bulb J187 A 

FOR PICTURE TUBES UTILIZING BULB Jl87A 
AND PROTECTIVE PANEL FPI98 

SCREEN WIDTH 
19312 MIN. 

' dt 

SCREEN 
HEIGHT 
15.250 
Wit 

^ 2000 2.125 

, 
t-ez es 

ve:froWte 
Zeief' 92CL-119111/11 

DIMENSIONS IN INCHES 

'rec ,fi 

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



Dimensional Outline Bulb J187 B 

e 

• 

e 

• 

FOR PICTURE TUBES UTILIZING BULB JI87 B 

SCREEN 
MEKIKT 
15.125 

!GREEN WIDTH 
19250 MK 

202005.125 

16500 
5.100 

DIMENSIONS IN INCHES 

*• See data for spec,fic tube type,. 

OVERALL LENOTN • 

NECK 
LENGTH ,1 

9.4oe 5.15e r-

CAVITY CAP 
£C No A- 2I 

2noore 

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

OuT L ,iES 22 

4-65 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB JI87 C/F 

SCREEN 
HEIGHT 

15L 
e 

MIN. 

SCREEN WIDTH 

MIN. 

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



Bulb J187 C/F 

BULB JI87 

OVERALL 
LENGTH* 

I + 3 
12 2 16 

16 

 1 NECK 
LENGTH* 

BASE* 

CAVITY CAP 
JEDEC No. J1-21 

ee'Oe' r\ 
o• 

e 
92CL — 11584 

ALL DIMENSIONS IN INCHES 

' data for specific tube type. 

3 4. I 
45-3 _ 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

CRT 

OUTLINES 23 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

15* 
MM. 

SCREEN WIDTH 

191 MIN. 

2111 * 

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



Bulb J187 DIG 

BULBJ187 D/G AND PROTECTIVE PANEL 

OVERALL 
LE LENGTH * 

c 13 

i2ta + 4   

4e—aE. 

.se e A. 
e ge -oe 

oeee  

NECK 
LENGTH * 

CAVITY CAP 
JEDEC No. JI-21 

DIMENSIONS IN INCHES 

• 1=1'. fcr- " t'ibe tyne. 

92CL-11591R1 

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

CRT 

OUTLINES 24 

8-64 



Dimensional Outline Bulb J187 E 

FOR PICTURE TUBES UTILIZING BULB JI87 E 

SCREEN WIDTH 
19 312 MIN 

DIMENSIONS IN INCHES 

'See data for snecif 

SCREEN 
HEIGHT 
15.125 
MIN. 

C tub, tyr,. 

— OVERALL LENGTH.— 

LUTH.-1 

-9.750 9.156 

16.500 
A.125 

BASE` 

CAVITY CAP 
JEDEC 
No JI -21 

2000 
125 

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



Dimensional Outline Bulb J187 H1 

FOR PICTURE TUBES UTILIZING BULB JI87 HI 

e 

• 

SCREEN 
\ HEIGHT 

15.125 
MIN. 

t 

r OVERALL LENGTH* - 

NEC K 
LENGTH H* 

16.500 
+.156 
-.125 

SCREEN WIDTH  
- 19.250 MIN. 

r 12.078 ± 188 - 

DIMENSIONS IN INCHES 

68.-N 

e • 4,5 

oe ". 

CAVITY CAP 
— JEDEC 

No. J1-21 

 3.750 
*250 

92CL-12139M 

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

lag* 

CRT 

OUTLINES 25 
8-64 



Dimensional Outline Bulb J187 J 

FOR PICTURE TUBES UTILIZING BULB J187 J 

ce\-ee. 
oVe 

SCREEN 
HEIGHT 
15125 
MIN 

16.650 
t.125 

 SCREEN WIDTH  RIM-9AND 
19.250 MIN. OPENING 

15.930 
RIM-BAND OPENING _ MIN. 

19 900 MIN 

OVERALL LENGTH*7 ' 

NECK 
LENGTH 1 

—12 500 ± 7 -1--

BASE*1 

CAVITY CAP 
- JEDEC 

No. J1-21 

700 1 1 4.125 t.250 

free 

e 
9201.-12703 

DIMENSIONS IN INCHES 

'1 ,ta for 52. - - ibe t.. 

• 

• 

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



Dimensional Outline Bulb J187 K 

FOR PICTURE TUBES UTILIZING BULB JI87 K 

L. 
_ SCREEN WIDTH 

19.250 MIN 

RIM-BAND OPENING 
19.900 MIN. - 

- 20.650.t.I25 - 

50 R 

99 

SCREEN 
HEIGHT 
16125 
MIN. 

36.1 — 1.125 *:g.:15 DIA. 

I6.9R. 

-I- -.57 

5.54 - 

RIM- BAND 
OPENING 
5 930 
MIN 

92CL-12702 

DIMENSIONS IN INCHES 

- OVERALL LENGTH.-

NECK , 
LENGTH 

-97504.156*. - 

,BASE* 

82° 

CAVITY CAP 
JE DEC 
No JI-21 

2.0,0 1.1220 

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



Dimensional Outline Bulb J187 L 

FOR PICTURE TUBES UTILIZING BULB JI87 L 

- scieg'à lei" - - 

esoo MIN j 
RIM - BAND OPENING 

- » .57 

534 

*See ioto for sp, 

SCREEN 
HEIGHT 
13125 
MIN 

t 

16.650 
4.125 

t 

RIM- BAND 
OPENING 
15930 
MIN 

92CI.-13019 

DIMENSIONS IN INCHES 

- OVERALL LENGTH.-

NECK 
LENGTH - 

- 94064.156». - 

,iBASE° 

t•-• ° 

11 I , CAVITY CAP 
JE DEC 
NA J1-21 

• -1 2.000 *X25 

CRT 

OiJTL'ET 26 

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



Dimensional Outline Bulb J187M 

FOR PICTURE TUBES UTILIZING BULB J187 M 

P--2gret41/4--1 

20.402 
• 88 

14.490 

_ 

15.604 R1M-BAND 
OPENING 

15.930 MIN. 

16650 
.125 

_t -t  

MINIMUM SCREEN 

DIAGONAL 22.312 

GREATEST WIDTH 19.250 

GREATEST HEIGHT 15. t 25 

20.650 ± 125 

RIM-BAND OPENING 
19.900 MIN. 

I6.9R. 5OR 

36.7R 

.534 

125 +>°43 DIA. 
-.025 

DIMENSIONS IN INCHES 

NEC H I!.1.08880.1 
LENGTH 

, 1 

BASE* 

CAVITY GAP 
JEDEC No. JI -21 

REFERENCE LINE 
DE ,EgmINED BY GAUGE 

JEDEC No. G- 126 

92LM“477 

0 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 

- OVERALL LENGTH. - 

SCREEN 
HEIGHT 
16 875 

IS 438 
125 

SCREEN WIDTH 
21 438 MIN 

22.6883 125 — - - 

NECK 
ENGTH' H* 

- - 13.625± 188 

DIMENSIONS IN INCHES 

E' 

CAVITY CAP 
JEDEC 
No JI -21 

5250 - - ±250 

92CL1 1583,11 

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



Dimensional Outline Bulb J192 CID 

FOR PICTURE TUBES UTILIZING BULB JI92 C/D 

e 

• 

dee' 
ee,eee' 

SCREEN 
HEIGHT 
16.875 
MIN. 

18.500 
* 125 

SCREEN WIDTH 
----- 21.438 MIN. 

92CL-11587RI 

DIMENSIONS IN INCHES 

for specific tube type. 

- OVERALL LENGTH*--1 

NECK . 
LENGTH-

L-10.438 ± 188 I  

BASE° 

CAVITY CAP 
JEDEC 
No JI -21 

r- 24e 

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

OUTLINES 27 

8-64 



Dimensional Outline Bulb J214-1/2 A 

FOR PICTURE TUBES UTILIZING BULB J2144/2 A 

SCREEN WIDTH 
24 250 MIN 

- - 25 281 ± 125 

40 R 

SCREEN 
HEIGHT 
18625 
MIN 

- 

2;0,ie 

I 

DIMENSIONS IN INCHES 

OVERALL LENGTH" 

LÉfiTH. 

15 562 188 - — 

,BASE* 

CAVITY CAP 
JE DEC 
No JI-21 

6500 -±250 

.2CL-1154691 

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



Dimensional Outline Bulb MJ135 A 

FOR PICTURE TUBES UTILIZING BULB MJI35 A 

OVERALL LENGTH* - 

eceee 

SCREEN WIDTH 
14.375 MIN 

SCREEN 
HEIGHT 
0688 
MIN 

I? 250 
±.125 

ANODE 
I5•938 * 125 — LIP-TERMINAL e 30 R. 

METAL 
SHELL 

DIA 

DIMENSIONS IN INCHES 

- NECK L ROTH - 

92CL-11588RI 

le RADIO CORPORATION OF AMERICA 
lee Electronic Components and Devices Harrison. 5 .1 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB MJI66 A 

ox4e. 

°\e' 
ce-5"-\ 

s- e ,8 

SCREEN WIDTH 

18 — MIN. 
e 

  23 + I   
I — 
9 32 — 8 

7 I 
I-- — DIA. 
16 16 

SCREEN 
HEIGHT 

13-16 
MIN. 

ULTOR 
UP-TERMINAL 

METAL 
SHELL 

RADIO CORPORATION OF AMERICA 
Electromc Components and Devices Harrison. N J. Vie 



Bulb MJ166 A 

BULB MJI66 A 

OVERALL 
LENGTH * 

,‘Ve 

eteG% --4 

4eee .G 
92CL — 11590 

ALL DIMENSIONS IN INCHES 

• See ,iata for snecific tube tyre. 

CRT 0 RADIO CORPORATION OF AMERICA OUTLINES 29 
Electron Tube Division Harrison. N. J. 3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN WIDTH 

234 MIN. 

25± 

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

àc". 

SCREEN 
HEIGHT 

MIN. 

ULTOR 
LIP — TERMINAL 

METAL 
SHELL 



Bulb MJ214 A 

BULB MJ214 A 

OVERALL 
LENGTH * 

NECK 
LENGTH.-" 

elbs 

G- 4 1e 
eeiS 

05%teeee°5' 

e e g e  

BASE* 

92CL- N6A2 

ALL DIMENSIONS IN INCHES 

• See data for specific tube tvr,. 

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

CPT 

OUTLINES 30 

3-62 





X-Radiation Precautions 

For Cathode-Ray Tubes 

WARN I NG 

.11 1 types of cathoo- y be operated at voltages 
(where ratings permit) .. lovolts without personal 
injury on prolonged exposure at close range. 

Above 16 kilovolts, , Pecial shielding precautions for 
X radiation may be necessiry. 

RADIO CORPORATION OF AMERICA 
Electron Tube Denson Marmon, N..1 

X—RAD I AT ION 
PRECAUTIONS 

3-62 



Definitions 

Of Cathode-Ray-Tube Terms 

Ultor. The " ul tor" in a cathode-ray tube is the element to 
which is appl led the highest dc voltage for accelerat ins the 
electrons in the beam prior to its deflect ion. 

Post-Ultor. The " post-ul tor" in a cathode-ray tube is the 
element to which is appl led a dc voltage higher than the 
u tor vol tige for accelerat ing the electrons in the beam 
after its deflection. 

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



REFERENCE -LINE GAUGE 
JETEC N2G-110 

.500"3.005"R. 

3" DIA. 

I 542"t.003"DIA 1 

1.500.. +.003" 
00 I 

1 Di it0. 
4_ 2" DIA. 

-4-Amr .650" 
005" 

.5"R. 

TAPER WITHIN 
INDICATED AREA 

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

92C5-7391RI 

- Ej ELECTRON TUBE DIVISION 
EAL,10 C00.01.110N OF AMERICA, HAMMON, NEW JERSEY 

CE-7391R1 



REFERENCE - LINE GAUGE 
JETEC N£G-116 

3.062" 

.156" 

.500"t.005"R. 

3.812" DIA. 

.- 4 1/ 

3.244"±.001”01A.   

1.50e +.003" 
DIA. 

2"DIA. 

.448" .650" 
t.005* 

'—.5"R. 

TAPER WITHIN 
INDICATED AREA 

WHEN TUBE NECK 15 INSERTED THROUGH GAUGE. 
REFERENCE LINE WILL BE DETERMINED i3V PLANE 
C-C'WHEN GAUGE IS RESTING ON FUNNEL. 

92C5-7896RI 

ELECTRON TUBE DIVISION 
PA:O CO,POE,ON OF AVE RICA NAPPI,ON NEW ,t Rtf 



3.214" 

Ïz-ct 

REFERENCE- LINE GAUGE 
JETEC N2- G- 126 

5.000"t.015" DIA.  

  4.500"1.015" DIA. 

4.250'1.00Z-01A. 

I 
1.634" / 

I.920" 4- à 

t 1.005".279" 

I 2  

t 

_jute" izoi" 
I._ DIA. 

2" DIA. 

.002714” 

y AXIS 
2.500" 
3.010" 

TAPER WITHIN 
INDICATED AREA 

1 .250' 

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

"y" VALUES MUST BE HELD TO t.002' 

92CS-9145R1 

ELECTRON TUBE DIVISION 
C0111.01,110141 Of MAE INCA HAI [' SON NE W I 

CE-914 5R1 





€1 
IEPI 

OSCILLOGRAPH TUBE 
ElECTPOSTATIC Fnrus EIECTROSTATIC 

t à# 

PEFLUTION 

DATA 

General: 

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

Di rect Interelectrode Capacitances ( AoProx. ) : 
Grid No.1 to all other elect rodes  6.5 mmf 
Deflecting electrode DJ' to 

deflecting electrodo DJ2   1.7 pelf 
Deflecting electrode DJ3 to 
deflecting electrode DJ4   0.6 me 

DJ1 to all other electrodes   5 mgf 
DJ2 to all other electrodes   5 mgf 
DJ3 to all other electrodes   3.8 puf 
DJ4 to all other electrodes   3.8 mgf 

Facepl ate, Fl at   CI ear GI ass 
Phosphor ( For Curves, see front of this Section) P1 

Fl uorescence  
Phosphorescence   

Persi stence   
Focusing Method   
Deflection Method   
Maximum Overall Length  
Maximum Diameter  
Minimum Useful Screen Diameter 
Mounting Posi t i or 
Weight ( Approx  
Bulb 

Green 
Green 
Medium 

Electrostatic 
Electrostatic 

4-1/16" 
1-1/4" t 1/16" 
  1-1/16" 

Any 
2 oz 
T-10 

Base Small-Button Unidekar 11- Pin (JETEC No.E11-22) 
Basing Designation for BOTTOM VIEW  11V 

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

El ect rode 
DJ4 

Pin 7 - Defl ect i ng 
El ect rode 

DJ3 

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

Pin 9- Deflecting 
El ect rode 

DJ2 
Pin 10- Deflecting 

Electrode 
D.J 

Pin 11- Internal 
Connect ion-
Do Not Use 

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

6-56 TENTATIVE DATA 1 TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW MITES 



IEPI 

OSCILLOGRAPH TUBE 

With DJ2 positive with respect to DJ1, the spot is deflected 
toward the midpoint between pins 6 and 7. With DJ3 positive 
with respect toCU4, the spot is deflected toward the midpoint 
between oins 9 and 10. 

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

The angle between the .trace produced by DJ3 and DJ4 
trace produced by DJ 1 and DJ2 is 900 ± 30, 

Maximum Ratings, Design- Center Values: 

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

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

PEAK VOLTAGE EETWEEN ULTOR AND 
ANY DEFLECTINr, 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 (Fc4 ) between 
recommended minimum . and spo volts 

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

Grid-No.1 Voltage for 
Visual Extinctionof 
Undeflected Focused 
Spot  -1.4% to -4.2% of Ec4 volts 

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

Deflection Factors: 
DJ' A DJ2   210 to 310 vdc/in./kv of E 4 
DJ3 & DJ4   240 to 350 vdc/in./kv of Ec4 

Spot Position . . .   4/4 

Examples of Use of Design Ranges: 

For ultor voltage of 5oo too° volts 

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

Brilliance and definition decrease with decreasing ultor voltage. Rec-
ommended minimum for the IEF1 in general service is 500 volts, but a 
value as low as 100 volts may be used under conditions of low-velocity 
deflection and low ambient light levels. For operation between 300 
and 500 volts, it is essential that the ultor voltage be applied before 
beam-current flow. Otherwise, a screen charge may develop to block 
off or distort the scanning pattern. 

and the 

1500 max. volts 
1200 max. volts 

Ng: See next page. 

6-56 
TUBE DIVISION 

SACIO CORPORATION OF AMERICA. NARIOSON. NEW 

TENTATIVE DATA 1 
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OSCILLOGRAPH TUBE 

For uttor voltaffe of oo t000 volts 

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

Deflection Factors: 
DJ 1 A DJ2  105 to 155 210 to 310 volts dc/in. 

01/1   120 to 175 240 tn 350 volts dc/in. 

Maximum Circuit Values: 

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

Electrode Circuit.   

1.5 max. megohms 

2.0 max. megohms 

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

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

1116 MIN. 

SCREEN DIA. 

SMALL-BUTTON 
UN1DEK AR 

11- PIN BASE 
JETEC NIE II-2E 92C5-092 4 

TUBE DIVISION 
RADIO COWORASION 0F »AFRICA. HARRISON. NEW JE ESE r 
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OSCILLOGRAPH TUBE 

O 
HIGH 

VOLTAGE 
AC 

SUPPLY 
O 

TYPICAL OSCILLOGRAPH CIRCUIT 

R13 

R17 

0.11 

 lEcibc.2 KC, Dj3) 
 1(,800.14 

4-

GRID MODULATION II7V 
60'-INPUT 

CI: 0.5 mf, 2000 volts 
C2: 1 mf, 200 volts 
Ca: 1 puf, 200 volts 
C4: 0.05 mf, 1600 volts 
C5 C6 C7 C8: 0.05 mf, 600 volts 
RI 02: 510.000 ohms, 1/2 watt 
03 04: 300.000 ohms. 1 watt 
RS: 250,000- ohms, 2-watt po-

tentiometer 
06: 51,000 ohms, 1/2 watt 
07: 100,000-ohms. 1/2-watt po-

tentiometer 
08: 510,000 ohms, 1/2 watt 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

92CS-8950 

09: 5 megohms, 1/2 watt 
RIO 011: Dual I-megohm 

potentiometer 
012 RI,: Dual 1-megohm 

Potentiometer 
014 015 016 017: 1.5 megohms. 

1/2 watt 
Tl: Transformer, 6.3 volts 

at 1 ampere, insulated 
for 2000 volts, such as 
Thordarson 721F08 

F1: 1- ampere fuse 

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

6-56 
TUBE DIVISION 

RADIO CORFOIATION OF »ARNICA. MARRISON. NeW ARM. 
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AVERAGE CHARACTERISTICS 

Ef.6.3 VOLTS 
GRID-N2 3 VOLTS ADJUSTED FOR FOCUS 

▪ CURVE ULTOR VOLTS  

A 1000 
1000 
500 

D 500 
RELAT VE LINE BRIGHTNESS 
ULTOR 411CROAMPEPEÇ 

R
E
L
A
T
I
V
E
 
L
I
N
E
 
B
R
I
G
H
T
N
E
S
S
-
P
E
R
 
C
E
N
T
 
O
F
 
M
A
X
I
M
U
M
 

80 

70 

60 

50 

40 

30 

20 

• 

..400 

- 

,/ 
.., / 

;,.., /  
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30 -25 -20 - 15 - 10 

CRID-N 21 VOLTS 

TUBE DIVISION 
LAZIO ..011AVON 01, .ER1<A, mAni50.4. NEW OM, 
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„, 

/ --;250 icdr 

/ • -I 200 cc 
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  150 

50 

92CM-8938 
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MAXIMUM ULTOR—CURRENT REQUIREMENTS 
FROM POWER SUPPLY   • 

7- :" 1717_71777[1:.777 . 7 • 

U
L
T
O
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I
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O
A
M
P
E
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E.¡ = 6.3 VOLTS 
GRID- N23 VOLTS ADJUSTED FOR FOCUS 

• • • • • • - • • -----  
. . 4 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

MAX. ULTOR CURRENT 
FOR ANY TUBE AT ZERO - 

GRID- NS-II VOLTAGE - 

o 
200 460 600 800 1000 1200 1400 1600 

ULTOR VOLTS 

TUBE DIVISION 92CM -8939 
.010 <0..0.11C. Of 1.1.215 J., NM' JOS. 
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AVERAGE CHARACTERISTICS 

 'T -1 .71- • ! 

Ef = 6.3 VCLTS 
GRID- 1,123 VOLTS ADJUSTED FOR SHARP FOCUS 

_ AT CENTER OF RASTER. 
• GRID-NAI VOLTS ADJUSTED TO GIVE INDICATED 

• : BRIGHTNESS VALUE ON A 2CM x 2 CM, 25- LINE RASTER. 
* LINE WIDTH MEASURED BETWEEN POINTS WHERE 

TiBRIGHTNESS WAS APPROX. 1/2 THAT AT CENTER OF LINE. 

... 

0.020 

0.010 

... 

... 

0 20 40 60 80 100 
RASTER BRIGHTNESS- FOOT-LAMBERTS 

TUBE DIVISION 
COMM.. Of »Ate., Nfw J011y 

120 - 

92CM- 8975R1 





IEP2 

OSCILLOGRAPH TUBE 
FLECTROSTA1 ELE L DEFLECT ION 

The : Eie2 is the same a, the tEPt exceht for the following 

items: 

Genera I : 

Phosphor lFor Curves, see front of this Section)  P2 
Fl uorescence Greenish-Yellow 
Phosphorescence Greenish-Yellow 
  Lon 

I n general, operation of the lEP2 at an ul tor vol t-
age le. Than 750 vol ts i s not recommended. 

AVERAGE CHARACTERISTICS 

Eco 6.3 VOLTS 
GRID- N23 VOLTS ADJUSTED FOR SHARP FOCUS 

:-; AT CENTER OF RASTER. 
GRID-N2 I VOLTS ADJUSTED TO GIVE INDICATED 
BRIGHTNESS VALUE ON A 2CM x 2 CM,2 5- LINE RASTER. ' 

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

_ 

0.020  

W
I
D
T
H
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I
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C
H
E
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*
 

0.015. 

0.0101 

s.) 

10 20 
RASTER BRIGHTNESS—FOOT-LAMBERTS 

TUBE DIVISION 

30 

92CM -9189 
eaD.o COeroe, ru AMES CA 11•111193.4, NEW fusty 
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AVERAGE CHARACTERISTICS 

•: . 1. t.• ! T ?' 
- E• f. 6.3 VOLTS 

U• LTOR VOLTS = 1000 
- GRID-NA 3 VOLTS ADJUSTED FOR FOCUS... 

 - 
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GRID- W2 1 VOLTS 
O 

TUBE DIVISION 
RACHO CORPORATION Of AWING.. HARRISON. NEW ITÉSET 

-5 

300 

250 

200 

150 

100 

U
L
T
 

92CM -9298 

• 

• 

• 



IEPII 

OSCILLOGRAPH TUBE 
E LECTPrW;TAT IC FOCUS ELECTROSTAT IC DEFLECT ION 

The zEPtt is the same as the ti:Pz excett for the following 
items: 

General: 

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

Po ps !   Short 

In general, e,pe rat ; or of the 1P11 at an ul tor volt-
age less than 750 volts is not reco,mendel. 

AVERAGE CHARACTERISTICS 

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

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

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

0.02 :  

0.015 

O 

là1 

0.010 

, 

; 

o 
o 
o 

2 4 6 8 10 12 
RASTER BRIGHTNESS—FOOT- L AMBERTS 

TUBE DIVISION 
1•040 (011/01.,01., 0 , "•• • 

92CM - 9188 
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AVERAGE CHARACTERISTICS 

Ef= 6.3 VOLTS • I 
ULTOR VOLTS = 1000 
GRID-N2 3 VOLTS ADJUSTED FOR FOCUS ' 
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GR1D-N2 1 VOLTS 

TUBE DIVISION 
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2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type AP, 

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

Basing Designation for BOTTOM VIEW   11L 
Pin 1— Heater 6 Pin 8— Deflecting 
Pin 2— Cathode Electrode 
Pin 3— Deflecting 4 e 0J2 

ElectrodeDJ1 Pin 9— Deflecting 
Pin 4— Anode No.1 Electrode 
Pin 5—NoConnection 2 â O DJ3 
Pin 6— Deflecting I ,, ii Pin10—Grid No.1 

Electrode D11 Pinll—Heater 
Pin 7— Anode No.2, 

Grid No.2 

Dtil and (412 are nearer the screen 

DJ3 and DJ4 are nearer the base 

With DJ 1 positive with respect to DJ 2, 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 DJa and 

its intersection with the plane through the tube axis and 

pin I does not exceed 10°. 

The angle between the trace produced by DJ3 and D.14 and 

the trace produced by DJ1 and DJ2 is 900 ± 4°. 

General: 

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

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . . . 8.0 • 44f 
Cathode to All Other Electrodes  5.5 • 44f 
DJ1 to DJ2   0.0 • ouf 
DJ3 to DJa   1.1 . 44f 
DJ1 to All Other Electrodes  8.5 • 44f 
DJ3 to All Other Electrodes  9.0 44f 
DJ1 to All Other Electrodes except DJ2   8.0 • 44f 
DJ2 to All Other Electrodes except DJ1   4.6 • 44f 
DJ3 to All Other Electrodes except DJa 7.5 • 44f 
Dli to All Other Electrodes except DJ3 . 6.0 • 44, 

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

Medium 

JULY 1, 1945 DATA 1 
RICA VIM* MINION 

IMO COMellATION OF M11111101/4 MOM, NM AU« 
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2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued ron ort..ed, pe( 

Maximum Ratings, Absolute VaLues: 

ANODE—No.2 di GRID—No.2 VOLTAGE  
ANODE—No.1 VOLTAGE   
GRID—No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Value   
Positive Value   

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

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

Typical Operation: 

Anode—No.26 Grid—No.2 Voltage* . . 500 1000 
Anode—No.1 Voltage for Focus 

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

Grid—No.1 Volt. for Visual Cutoff), —30 —60 
Max. Anode—No.1 Current Range . Between —50 and 
Deflection Sensitivity: 

DJ' and DJ2  0.220 0.110 
DJ3 and DJ4  0.260 0.130 

Deflection Factor:" 
DJ1 and 0,12  115 230 . . v dc/in. 
DJ3 and DJ4  98 196 . . v dc/in. 

1100 max. 
550 max. 

volts 
volts 

125 max. volts 
0 max. volts 

660 max. volts 

125 max. volts 
10 max. volts 

volts 

• volts 
• volts 

+10 . . tamp. 

mm/v dc 
mm/v dc 

It 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 +200 and -55S 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 500 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 DJ' and DJ2. Suit— 

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

JULY 1, 1945 RCA VICTOR DIVISION 
RAD10 COIFORMION Of NAMIKA. Kullisa., IOW alun 

DATA]. 
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2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preCeo if peel 

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

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

TYPICAL OSCILLOCmAPm CIRCUIT 

1000V. 

o DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

CI: 0.1 pf 
C2: 1.0 pf 
C3 C4 C5 C6: 0.05-pf Blocking 

Capacitor. 
RI 82: 0.5 megohm 
R3: 3.0 Megohms 

R4: 1.0-MegohM Potentiometer 
RS: 0.5 Megohm 
R6: 0.5-Megohm Potentiometer 
R7 R8: Dual 5-Megohm Potentiometer 
09 RIO: Dual 5-Megohm Potentiometer 
NII RI2 R13 R14: 2 Megohms 

VOLTAGE 
INPUT 
TO 

DEFLECT ING 
ELECTRODES 

92C S - 6562 

• 
When cathode is grounded. capacitors should nave high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In Phis service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode NO.2 
and the deflecting electrodes. 

The license extended to the purchaser of tubes appears in the License Notice 
accompanying them. Information contained herein is furnished without aSSumim 

any obligations. 

JULY 1, 1945 DATA 2 
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RADIO COIPORATION Of AWEIIICA. HARRISON, HEW MOW 
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HIGH-VACUUM CATHODE-RAY TUBE 

JULY 1, 1945 DATA 2 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

RCA VICTOR DIVISION 
EADIO CORPO«AtION 0E MIEtICA. SAMSON. NEW 01111.1 
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2API-A 

AVERAGE CHARACTERISTICS 

= 6.3 VOLTS 1-4 
Ei ANODE N2I VOLTS 

 144 
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2BPI 
OSCILLOGRA PH TUBE 

ELECTROSIMIL FC/Ce, FI K TPosTATI C DEFLECTION 

DATA 

General: 

',eater, for Uniootential Cathode: 
Voltage  6.3 
Current  0.6   am p 

Dira-ct Interelertrode Capacitances ( Approx.): 
Grid No.1 to All () the' SlcctrPP2, . . . ii • • • 
0 .11 to n.12   2 . • • 
DJ3 to DJ4   7 • • • kw 
DJ 1 to All Other Electrodes  11 • . . Pmf 
DJ 2 to All Other Electrodes  8 . . . mgf 
Di 5 to All Other Electrodes  7 • • • 44f 
D4 to All Other Electrodes  8 . . . mAJ 

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

Focusing Method   Electrostatic 
Deflection Method  Electrostatic 
Overall Length   7-5/2" ± 3/16' 
Greatest Diameter of Bulb  2" ± 1/16' 
Vinimum Useful Screen Diameter   1-3/4' 
Younting Position  Any 
lase   Small- Shell Duodecal 12- Pi 

Basing Designation for EOTTOM VIEA'   12 
Pin 1 - Heater Pin P - Anode No.2, 
Pin 2- Grid No.1 Grid No.2 
Pin 3- Cathode 6 0 Pin 9- Deflecting 
Pin 4- Anode No.1 Electrode 

Pin 5- Internal DJ2 
Connection-- Pin 10- Deflecting 
Do Not Use Electrode 

Pin 6- Deflecting Di 
l Electrode 

  ac cr lc volt 

Pin 11- Internal DJ 2 
Pin 7- Deflefting Connection-- 

Electrode 
Do Not Use 

UJ4 Pin 11- Peater 

DJ, and D.12 are nearer the screen 
DJ and DJ4 are nearer the base 

With DJ1 Positive with resnect to DJ2, the spot is deflecteo 
toward pin 4. Alth DJ3 Positive with respect to DJ4, the 
spot is deflected toward Pin 1. 

The plane through the tube axis and Pin No.4 may vary from 
the trace produced by DJ1 and DJ2 oy an angular tolerance 
(measured about the tube axis) of 10°. 

The angle between DJ1 - 012 trace and DJ3 - DJ4 trace i5 
900 t 30. 

Indicates a cnange. 

SEPT. 1, l'E.5J TUBE DEPARTMENT DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

4-
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2BPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Destgn-:enter Values: 

AN, CE-No.2. 2500 max. volts 
ANODE-No.1 VOLTAGE   1000 max. volts 
-_,RID-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 mar. volts 

Equipment Design Ranges: 

For any anode-No.2 voltage (4 2) between 500 and 2500 volts 

Anode-4.o.1 Voltage . . . 15% to 28% of Eb2   volts 
Max. Grid-No.1 Voltage 

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

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

DJ2  
DJ3 

Spot Position  

115 to 155 v dc/in./kv of Eb2 
74 to 10C v dc/in./kv of Eb2 

D 

Examples of Use of Design Ranges: 

For anode-No.2 voltage of 1000 2000 volts 

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

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

DJ1 A DJ2 
DJ3 6 004  

Maximum Circuit Values: 

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

Electrode Circuit°. . 

115-155 230-310 volts dc/in. 
74- 100 volts dc/in. 148- 200 

1.5 max. megohms 

5.0 max. megohms 

Brilliance and definition decrease with decreasing anode—No.2 voltage. 
A value as low as 500 vol ts is recommended only for low—velocity de— 
flection and low room- 1 ight level s. 

o It is recommended that the defl ect ng—el ect rode—c rcui t resi stances 

se approximately eaual. 

• Anode NO.2 and grid No.2 which are connected together wi thin tube, are 
referred to herein as anode No.2. The product of anode—No.2 vol tage 
and averaae anode—No.2 current should be limited to 6 watts. 

O The center of the undeflected. focused spot will fall within a ci rcle 
having a 5.0—mm radius concentric with the center of the tube face. 

e 

>Indicates a change. 

SEPT. 1. 1950 TUBE DEPARTMENT 
RADIO CORRORARION OF AMERICA HARRISON. NEW OM,' 

DATA 



2BPI 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HIGH-

VOLTAGE 
AC 

SUPPLY 

T 

95V. 
DC 

CI 

840V. 
DC 

R3 

R5 

65V. 
DC 

HEATER 

SUPPLY 

Cl: 0.2 re 
C2: 1.0 mf 
C3 Ca CS CR: 0.01-of elockin2 

Capacitors 
RI 02: 2.5 Megohms, 0.5 Watt 
03: 2.5 Megohrns, 1 Watt 

R9 RIO ': 

R I4 

C6 / 

INPUT 

TO 

DEFLECT ING 

ELECTRODES 

92C/4-6777RI 

FR; 1.0-Negase Potentiometer 
R5: 0.5 megohm, 0.5 wa tt 
Rei: 0.35 megohm, 0.5 watt 
R7 Re: Dual 5-Megohm potentiometer 
Rd Rt0: Dual 5-megohm Potentiometer 
011 012 013 RIO; 2 Megohms, 0.5 watt 

• when cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output, in this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode 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 Ratents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA 's patent rights. 

SEPT . 1, 195G TUBE DEPARTMENT CE-6777k1 
ITACAO CORPORATION OF »AFRICA, HARRISON, NEVI lutin 



2BPI 

OSCILLOGRAPH TUBE 

SCREEN 
RADIUS 

3 I/18" 

I 3/8" I/18 

SMALL SHELL 
DUOOECAL 
12 - PIN BASE 

¡_UF LJU, WILL IOT DEVIATE MORE THAN 2° I N ANY 

DI , ECT ION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF 50110m UF THE , ASE. 

SEPT. 1, 135',., TUBE DEPARTMENT 
tADIO CO”ORATION OF »AFRICA e1.11150.. NEW 'MEE 

CE-6689 
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2BPI 
CHARACTERISTICS 

E f = 6.3 VOLTS 
ANODE - N21 VOLTS ADJUSTED FOR FOCUS 
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2BPI 

AVERAGE CHARACTERISTICS 

E r 6.3 VOLTS 
ANODE - N2 2 VOLTS 1000 

" ANODE - NS I VOLTS ADJUSTED FOR FOCUS 
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2BPI I 

OSCILLOGRAPH TUBE 
SLECTROGTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 2BP11 is the same as the 2BP1 except that it has 
a phosphor of the short—persistence, blue—fluorescence 
type designated P11. The blue radiation of the Pli 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 26P11 in all moving 

film photographic applications without blurring except 
in those where film mo.' ot 5, a high speed. The 281'11 
is also quite satisfactory for visual observation of 
phenomena because its phOsphor ha, unusually high bright— 
ness for a blue screen. 

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

THE SPECTRAL—ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the Pli Phosphor are shown at the 
front of this Section 

SEPT. 1, 1950 TUbE DEPARTMEN7 DATA 
IADIO COIKNATION Of AMENCA, EURINSONE NEW ills!! 
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*40, 

2 F 2 1 
MONOSCOPE 

5— INCH MAGNETIC— DEFLECTION TYPE 

Supersedes TyPe 1899  

.  I. 

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

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes  Puf 
Pattern Electrode to Grid No.4   5 • gif 

PattFrn: 
Type   See illustiatiún on next Pee 
Dimensions ( Approx.)   2-5/16" x 3-1/16" 
Calibration  

Focusing Method  
Deflection Method   
Maximum Solid Deflection Angle 
Overall Length   
Greateçt Diameter of Bulb  5-1/16" max. 
Caps ( Two)   Recessed Small Ball 
Mounting Position Any 
Base   Long-Shell Medium 6-Pin 

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

Up to 500 llnes 
Electrostatic 

Magnetic 
  40° 

12-7/16" + 1/4" - 7/16" 

for BOTTOM VIEW   

Maximum Ratings, Design-Center Values: 

PATTERN- ELECTRODE VOLTAGE  
GRID-No.4 ( COLLECTOR) VOLTAGE. . . . .   
GRID-N0.3 ( FOCUSING ELECTRODE) VOLTAGE   
GPID-No.2 ( ACCELERATING ELECTRODE) VOLT  
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Bias Value  
Positive Bias Value  

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

Typical Operation: ? 

Pattern-Electrode Voltage  
Grid-No.4 Voltage  
Grid-No.3 Voltage for Focus at 

0.5 pamp Grid-No.4 Current& 
Grid-No.2 Voltage  
Grid-No.1 Voltage for 

Visual Cutoff on Monitor, 
Internal Resistance between 

Grid No.4 and Pattern Electrode 
Grid-No.4 Current  

t, • ,#: See next page. 

1500 max. volts 
1500 max. volts 
600 max. volts 
1600 max. volts 

125 max. volts 
0 max. volts 

125 max. volts 
125 max. volts 

1000 . volts 
1050 . volts 

300 approx. volts 
1000 . . . volts 

-50 approx. volts 

Greater than 1 meg. 
0.5 . . . 

JUNE 20, 1946 MK DIVISION TENTATIVE DATA 
emomitmumeormomu.nomoceterwieur 



2F21 

MONOSCOPE 

Pattern-Electrode Signal Current 
(Peak-to-Peak) 0.5 approx. vamp 

Resolution Capability"   500 . . . lines 

Maximum Circuit Value: 

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

4 Individual tubes may reluire between + 20$ and - 20% of these values. 

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

id Supply should be adjustable between t sOS and - 80% or this value. 

44 With full scanning. 

PATTERN 

soC2-4111! 

RCA VICTOR DIVISION 
IADIO COOORAI,ON Of APAIR ,C•f. HaillON NEW (left 

', :TATIVE DATA 



SEE 
NOTE 1 

A/ I 

:1 

MAX. 

s7, 

4 5/1;t 1/4. 

2F2I 
MONOSCOPE 

5 I/1;MAX. 

PATTERN 
ELECTRODE 

REFERENCE 
LINE  L 

(NOTE 3) 

MIN. 

END OF GUN 

SEE NOTE 5 

C' 

i:e Jite• 
01. „ 

4 1111111.0el 
3 C 

PATTERN ELECTRODE 
RECESSED SMALL 

BALL CAP 

3/18» MAX. 

A 

3 1/;± 

GRID-N9 4 
RECESSED SMALL 

BALL CAP 
(NOTE 8) 

1.373 MAX. 

EFFECTIVE 
CENTER OF 
DE FLECT ION 

13/8"± 1/1; 

LONG- SHELL 
MEDIUM 

8- PIN BASE 
(NOTE 4) 

8 

BOTTOM VIEW 

SEE NOTE 8 

II 

9204-6653 

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

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

NOTE 3: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE I.43B" 
.003 I.D. AND 2 LONG WILL REST ON BULB CONE. 

NOTE 4: ( OF BULB WILL NOT DEVIATE MORE THAN 2° IN AM/DIRECTION FROM THE 
PERPENDICULAR ERECTED AT THE CENTER OF THE BOTTCM OF THE BASE. 

NOTE 5: MINOR AXIS OF PATTERN ELECTRODE MAY VARY FROM PLANE CC' THROU01 
PIN 2 AND TUBE AXIS BY 10°. TOP EDGE OF PATTERN IS ON SAME SIDE OF 
TUBE AS PIN 5. 

NOTE 6: BB' INDICATES PLANE THROUGH TUBE AXIS AND GRID-No.4 TERMINAL. 

JUNE 20, 1946 TUBE DIVAION 
RADIO CORPOtATION Of AMERICA, NAREISON, NEW JERSEY 

CE-6653 





3API-A 

OSCILLOGRAPH TUBE 

GENERAL DATA 
except for those on the phosphor as indic •d below 

MAXIMUM RATINGS, TYPICAL OPERATION, 
and 

AVERAGE rHARACTERISTICS CUR4a-------__ 
(Anode-No.2 6 Grid-No.2 Microamperes v tedd-S.1 VOLE) 

N , 
for the 3API-A 

are the same as those for •e 4>kty 

Phosphor ( For Curve see front of thi Sec n tio 'i. No.1 
Fluorescence. . ******** . Green 
Persistence. . *****   Medium 

JUNE 20, 1946 TUBE DIVISK)P4 
t010 CORIORATION WANRRICA. HARRISON. NEW JERSEY 

DATA 





3AQP1 

Oscillograph Tube 
ELECTROSTATIr FOCUS  ELECTROSTATIC DEFLECTION 

DATA 

General: 

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

Direct lnterelectrode Capacitances ( Approx.): 
Grid No.1 to all other electrodes . . . . 7.5 mgf 
Cathode to all other eleLtrudea   A 3 mgf 
Deflecting electrode W I to deflecting 

electrode DJ2   5.2 mmf 
Deflecting electrode DJ 3 to deflecting 

electrode 0J4   7 mgf 
DJ1 to all other electrodes 10  1 mgf 
DJ 2 to all other electrodes 7  5 mgf 
DJ to all other electrodes 8  1 mgf 
11 4 to all other electrodes 9  2 mid 

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

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

respect to tube face): 
By deflecting electrodes DJ' & 0-12  2-3/4" 
By deflecting electrodes DJ 3 & DJ 4  2-1/4" 

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

Basing Designation for BOTTOM VIEW  12E 

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

nection--
Do Not Use 

Pin 6- Deflecting 
Electrode 

DJ 3 
Pin 7- Deflecting 

Electrode 
DJ 4 

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

Pin 9- Deflecting 
Electrode 

DJ2 
Pin 10- Deflecting 

Electrode 
DJ1 

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

Pin 12- Heater 

DJ/ and DJ2 are nearer the screen 
DJ2 and DJa are nearer the base 

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

DATA 
10-60 



3AQP1 

Maximum and Minimum Ratings, Design-Center Values 

ULTOR VOLTAGE f2750 Max. volts 
1 500 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 tutor voltage (E00 between 5oo 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 
undeflected spot . 2.8% to 6.7% of E 4 volts 

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

Deflection Factors: 
DJI & DJ2  73 to99 y dc/in./ky of Ec4 
DJ3 & 0.1 4  26 to35 y dc/in./kv of E 4 

RADIO CORPORATION OF AMERICA e 
Electron Tube Division Harrison, N. J. 
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3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type 3RP1 

General: 

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

Direct Interelectrode Capacitances ( Approx.!: 
Grid No.1 to All Other Electrodes. . . . 8.5 
Cathode to All Other Eloctrodea 
DJ'. to DJ2   
DJ3 to Da   
DJ1 to All Other Electrodes  
DJ3 to All Other Electrodes  
DJ1 to All Other Electrodes except DJ2 . 6.0 
DJ2 to All Other Electrodes except DJ1 . 5.0 
DJ3 to All Other Electrodes except DJs . 4.0 
Dlt to All Other Electrodes except 0J3 . 6.0 

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

Focusing Method  
Deflection Method  
Overall Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter   
Mounting Position  
Base   Medium Shell Diheptal 12—Pin 

Basing Designation for BOTTOM VIEW   14C 
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. 4 uuuu Electrode 

Do Not Use DJ2 
Pin 5— Anode No.1 Pin 11— Deflecting 
Pin 7— Deflecting HUI Electrode 

Electrode DJ3 DJ1 
Pin 8— Deflecting Pin 12— No Conn. 

Electrode DJs Pin 14— Heater 

D.r, and DJ2 are nearer the screen 

AI3 and DJ4 are nearer the base 

With DJ' positive with respect to DJ 2, the spot is de-

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

DJ 4 the spot is deflected toward pin 2. 

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

the trace produced by DJ I and DJ 2 is gOo t 3o. 

Maximum Ratings, Abolute Values: 

ANODE—No.2 6 GRIDS-No.2 VOLTAGE   2200 mar. volts 
ANODE—No.1 VOLTAGE   1100 max. volts 

JULY 1, 1945 

A.n 14 .1 
2.0 puf 
2.0 PP( 
8.0 
6.0 puf 

uuf 
'l'if 

• . 4µf 
. . µµf 

• • . No.1 
Green 
Medium 

Electrostatic 
Electrostatic 

10" t 1/4" 
3" t 1/16" 

2-3e; 

RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, IPÉW HWY 

DATA 1 
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3BPI -A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued from precedind 

GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 
Negative Value  
Positive Value  

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

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

200 man. volts 
0 mar. volts 

550 mar. volts 

125 mar. volts 
10 max. volts 

Typical Operation: 

Anode-No.2 6 Grid-No.2 Voltage n 1500 2000 . . . . volts 
Anode No.1 Voltage for Focus 
at 79% of Grid-No.1 Volt-

age for Cutoff' 430 575 . . . . volts 
Grid-No.1 Volt. for Visual Cutoff# -45 -60 . . . . volts 
Max. Anode-No.1 Current Rangea Between -50 and + 10 µamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.169 0.127 . . mm/v dc 
DJ3 and 0J4   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 definition decrease with decreasing anode—No.2 voltage. 
In general, anode—No.2 voltage should not te less than 1500 volts. 

e Individual tubes may require between +200 and —30S of the values shown 
with grid-No.1 voltages between zero and cutoff. 

0 visual extinction of stationary focused spot. Supply snouldbe adjust-
able to 2 SOS of these values. 

à See curve for average values. 
ww 

Individual tubes may vary from these values Dy ± 20%. 

Spot Position: 

The undeflected focused spot will fall within a 15-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ' and DJ2. Suit-
able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-NO.I voltage, adjusted for focus; 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.I voltage should be near cutoff before applica-
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No.1 -Circuit Resistance   1.5 max. megohms 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megobm 
Resistance in Any Deflecting-

Electrode Circuit" 5.0 max. megohms 

" ,fs,pgti:7,:ver,de i,,,:ti. all deflecting-electrode-circuit resistances 
be 

JULY 1, 1945 DATA 1 
RCA VICTOR DIVISION 

tADIO CORPORATION Of AMERICA. HARRISON. NEW JESSE, 
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3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HIGH-
VOLTAGE 

AC 
SUPPLY 

HEATER 
SUPPLY 

Cl: 0.1 of 
C2. 1.0 pf 
C3 CO CS C6: 0.05-pf Blocking 

Capacitors, 
R1 172: 2 Megohms 
03: 5.5 Megohms 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

92CS-6514 

Re: 2-Megohm Potentiometer 
125: 1.5 gohms 
06: 0.5-Megohm Potentiometer 
07 Re: Dual 5-Megohm Potentiometer 
09 RIO: Dual 5-Megohm Potentiometer 
011 012 013 RIO: 2 MegohMs 

When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
Oc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading ef'ect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode 00.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode 00.2 
and the deflecting electrodes. 

The license extended to tne purchaser of tubes appears in the License notice 
accompanying them. Information contained herein is furnished without assuming 

any cOligations. 

JULY 1, 1945 RCA VICTOR DIVISION 
GOO 001O010/014 OP APOIDCA. HARMON. IOW IRMY 

DATA 2 
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3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 

JULY 1, 1945 DATA 2 

( OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

RCA VICTOR DIVISION 
RADIO COMIORATIOM 0F AMERICA, MARMON. NEW JERSEY 
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AVERAGE CHARACTERISTICS 
I-111-141W-1-1 11  
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3JPI 

OSCILLOGRAPH TUBE 
nOU DEFLEcTinN ACCEIFRATOR 

ELECTRDETATIC rOCIIS ELLÇTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
r,rent  0.6 

Direct Interelectrode Capecilauue., ( Appro.): 
Grid No.1 to All Other Electrodes  8 mmf 
Cathode to All Other Electrodes  8 mmf 
DJ1 to DJ2 25 mmf. 
DJ3 to DJ4   2 Ygf 
Ili to All Other Electrodes  8 mmf 
DJ2 to All Other Electrodes  7 µµf 
DJ3 to All Other Electrodes  7 mmf 
DJ4 to All Other Electrodes  8 µµf 

Phosphor ( For Curves, see front of this Section) . . . . Pl 
Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence   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 Position ............ . . . . .   . . Any 
Cap  Recessed Small Ball ( JETEC No.J1-22) 
Base . . . . Medium-Shell Diheptal 12-Pin ( JETEC No.812-37) 

Basing Designation for BOTTOM VIEW   14J1 

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

Connection,-
Do Not Use 

Pin 5- Anode No.1 
Pin 7- Deflecting 

Electrode 
DJ3 

Pin 8- Deflecting 
Electrode DJ4 

amp 

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

Pin 10- Deflecting 
Electrode 

DJ2 
Pin 11- Deflecting 

Electrode 

Pin 
Connection 

Pin 14- Heater 
Cap - Anode No.3 

CLJ1 
12- No 

DJ, and DJ2 are nearer the screen 
DJ3 and DJ, are nearer the base 

With DJ1 positive with respect to DJ2, the spot is deflected 
toward pin 5. With DJ3 positive with respect to W4, the spot 
is deflected toward pin 2. 

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

The angle between DJ1 - DJ2 trace and DJ3 - DJ4 trace is 90° ± 3°. 

AUG. 1. 1951 DATA 1 
TUBE DEPARTMENT 

1.010 COlt.011ATION OF AMERICA. HAIIIIISON, NEW 111511 



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 (Eb 3) between 2000 and d000 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 Voltaget . . . . 1.5% to 4.5% of Eb2 . . volts 
Anode-No.1 Current for any 

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

When Eb3 = 2 fr Eb2 
W18 DJ2   85 to 115 v dc/in./kv of Eb2 
DJ3 A DJ4   62.5 to 85 vdc/in./kv of 6132 

When Eb 3 = Eb 2 
W1 et W2   68 to92 v dc/in./kv of Eb2 
DJ3 6 DJ4   50to68 v dc/in./kv of Eb2 

Spot Position  

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

• At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode-No.2 input power to 6 watts. 

' It is recommended that anode-No.3 voltage be not less than 3000 volts 
for high-speed transients. 

• Recommended minimum value of anode-No.2 voltage. 

* With heater voltage of 6.3 volts, anode-log voltage of 3 000 volts, 
anode-No.2 voltage of 1500 volts, anode-NO.IvoltageadjuSted for focus, 
grid-Nol voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through 1-megohm resistor to anode NO.?. 
and tube shielded from all extraneous fields, 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 

OJ1 and DJ 2. 

t: See hen., pace. 

AUG. 1, 1951 TUBE DEPARTMENT 
PODIO CO.,O.ATION OF AMEIIICA..11005. NEW 1E15E1 
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3JPI 

OSCILLOGRAPH TUBE 

• 

Examples of Use of Design Ranges: 

For anode-No.3 

voltage of woo 3000 4000 volts 

and anode-No. 2 

voltage of 2000 1500 2000 VOI1S 

Anode-No.1 Volt. 400 to 690 300 to 515 400 to 690 volts 
Grid-No.1 Volt.t -3n to -90 22.5 to-67.5 -30 to-90 volts 
Deflection Factors: 

DJI Ia 002. . . 136 to 184 127 to 173 170 to 230 • 
003 6 DJ 4. . . . 100 to 136 94 to 128 125 to 1/0 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance   1.5 max. rnegohms 
Resistance in Any 

Deflecting-Electrode Circuit °. 5.0 max. megohms 

t For visual extinction of undeflected focused spot. 

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

approximately equal. 

OPERATING NOTES 

The 3JPI utilizesa medium-persistence screen having green 

fluorescence and phosphorescence. The screen has high 

visual efficiencyandexceptionallygoodbrightnesscontraSt 

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.58. 

For high-speed scanning, it is recommended that the anode-

No.3 Ipost-deflection accelerator) voltage be not less 

than 3000 volts, but for low- and medium-speed scanning, 

anode No.3 maybe operated ate voltage as lowas2000 volts. 

Pecause of its medium persistence, the 3JPI is particularly 

useful where either medium-speed non-recurring phenomena 

or medium- and high-speed recurring phenomena are to be 
observed. The persistence is such that the 3JP1 can be 

operated with scanning freouencies as low as 20 cycles pe , 

second without excessive flicker. 

AUG. 1. 1951 DATA 2 
TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, IMItISON. NEW REISE1 



3JPI 

OSCILLOGRAPH TUBE 

AUG. 1, 1951 TUBE DEPARTMENT CE-6583 

t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM PERPENDICULAR ERECTED AT THE 

CENTER OF BOTTOM OF BASE. 

10010 CORPORATION OF AMERICA. HARRISON. 01W 11151T 
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3JP7 

OSCILLOGRAPH TUBE 
PuT—DEFLECTION AOCELFPATOR 

ELELI-kuSTATIC FOCUG EIECTROSTATIC DEFLECTION 

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

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

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

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—No.3 voltage of 
4000 volts, anode—No.2 voltage of 2000 volts, 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 50.2. and 
tube shielded from all extraneous fields, the undeflected 
focused spot will fall within a 12—mm square centered at 
the geometric center of the tube face and having one side 
parallel to the trace produced by OJI and 0.12. 

THE SPECTRAL—ENERGY EMISSION CHARACTERISTIC, 
BUILDUP CHARACTERISTICS. 

and PERSISTENCE CHARACTERISTICS of 
the P7 Phosphor are shown at the 

front of this Section. 

AUG. 1, 1951 
TUBE DEPARTMENT 

eADIo CORPORATION OF AMEPICA, HAPPISON. NEW JESSE, 
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3KPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC fOLJS ELECTROSTATIC DEFLECTION 

DATA 

General: 

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

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to all other electrodes   8 ggf 
Deflecting electrode UJ1 to 
deflecting electrode DJ2  2.5 pf 

Deflecting electrode DJ3 to 
deflecting electrode DJ4  2.5 µµf 

DJ1 to all other electrodes   11 ggf 
0.17 to all other electrodes   8 ggf 
DJ3 to all other electrodes   7 ggf 
DJ4 to all other electrodes   8 pf 

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

Fluorescence  Green 
Phosphorescence   Green 

Persistence   Medium 
Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length  11-1/2" t 1/4" 
Greatest Diameter of Bulb   3" ± 1/16" 
Mimimum Useful Screen Diameter  2-3/4" 
Weight ( Aporox  ) 9 oz 

Any 
J-24 Mounting Position 

Bulb  
Ease Medium-Shell Magna) 11-Pin (JETEC No.611-66) 

Easing Designation tor BOTTOM VIEW  11M 

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

Electrode 

Pin 6 - Deflécting 
Electrode 
DJ4 

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

Pin 8- Deflecting 
Electrode 
DJ2 

Pin 9- Deflecting 
Electrode 

W1 
Pin 10 - I nternal 

Connect i on-
Do Not Use 

Pin 11 - Heater 

PJ1 and DJ2 are nearer the screen 
PJ3 and Did are nearer the base 

innicates a change. 

4-56 DATA 1 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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3KPI 

OSCILLOGRAPH TUBE 

With DJ1 positive with respect to 10.12, the spot is deflected 
toward pin 4. With DJ3 positive with respect toDJ4, the spot 
is deflected toward pin 1. 

The plane through the tube axis and pin 1 may vary from the 
trace produced40J3 and DJ4 by ±10° (measured about the tube 
axis). 

The angle between ail - DJ2 trace and DJ3 - 
±3o. 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE   
ULTOR INPUT ( AVERAGE)   
GRID-No.3 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative bias value   
Positive bias value   
Positive peak value   

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE  

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

Equipment Design Ranges: 
For any ultor voltage (Fe» between 

recommended mtnImum* and 25oo volts 

DJ4 trace is 90° 

2500 max. volts 
6 max. watts 

1000 max. volts 

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

500 max. volts 

125 max. volts 
125 max. volts 

Grid-No.3 Voltage 
for Focus   16% to 30% of Ec 4 volts 

Grid-No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot 1  9% to 4.5% of Ec4 volts 

Grid-No.3 Current for 
Any Operating Condi-
tion  -15 to + 10 mamp 

Deflection Factors: 
W1 & W2   50 to 68 v dc/in./kv of E„, 
W3 & DJ4   38 to 52 v dc/in./kv of Ec' 

Spot Positior  

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 501.1 in general service is 1000 volts Dut a 
valueaslow as 500 volts may De used under conditions of low-velocity 
deflection and low ambient- light levels. 

All The center of the undeflected focused spot will fall within a circle 
having 7.5-mm radius concentric with the center of the tube face. 

...Indicates a change. 

4-56 
TUBE DIVISION 

RADIO COMMATION Of ou011ca. ...MON, NEW RIMY 

DATA]. 



3KPI 

OSCILLOGRAPH TUBE 

• 

For .Ltór voltage of 

Grid—No.1 Voltage tor 
Visual Extinction of 
Undoflected Foraged 
Spot   —19 to —45 —38 to —90 volts 

Deflection Factors: 
WI e DJ2  50 to 68 100 to 136 volts dc/in. 
0J3 A DWI  30 to 5.i 76tu 104 ,,o111 / in, 

Maximum Circuit Values: 

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

Electrode Circuit 5 max. megohms 

a It is recommended that the deflecting-electrode- circuit resistanceso6 
approximately equal. 

± 

.350'il_ 

MEDIUM- SHELL 
MAGNAL 

II- PIN BASE 
JETEC NO BH-66 

92CM - 6599R1 

o o volts 

MIN. 

SCREEN DIA, 

MAX. 

5/8"± 

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

—Indicates a change. 
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3KPI 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

2500 V. 

o DC 

HIGH-
VOLTAGE 

AC 

SUPPLY 

HEATER 
SUPPLY 

130V. 
DC 

Cl: 0.1 41, 3000 Volts 

C2: 1.0 o f, 200 volts 

03 C4 Ch C6: 0.05:é/fpa nl ,lt19 

R1 R2: 2 Meyohms, 0.5 Watt 

03: 6 Meyoh.s, 0.5 watt 

R4: 2-weehm Potentiometer. 0.5 watt 

C3 /11—;1, 2 

C5 
 )F26)4 

C6 / 
VOLTAGE 
INPUT 

TO 

DEFLECT INC. 
ELECTRODES 

92Cs,-6690A2, 

05: 1.0 Megohm, 0.5 Watt 

06: 0.5 -Megohm Potentiometer. 0.5Watt 

R7 08: Dual 5-Megohm Potentiometer, 

0.5 Watt 

09 RIO: Dual 5-Megohm Potentiometer, 

0.5 watt 

R11 012 013 R14: 2 Megohms, 0.5 Watt 

' When cathode is grounded, capacitors should have high voltage rating 13000 volts); when ultor is grounded, they may have lowvoltage rating 
?DO volts). For dc amplifier service, deflecting electrodes should be 

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

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

4-56 
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MAXIMUM ULTOR—CURRENT REQUIREMENTS 
FROM POWER SUPPLY 
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AVERAGE CHARACTERISTIC 
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3KP4 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The aKPI is the same as the 1KP1 except jo t the follo, 
tne Items: 

General: 

PLC,S0hOr For Cu,cS, ve fr, o, ). Type 
Fluorescence  *hite 
Pfosphorescence  'r te 

Persistence  "e " 

In general, operation of the ;KR4 at an ultor voltage lhsc, 
than 15UU volts ls not re,, ,,oen,w ,f. 

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

the Pll phosphor at the front of this Section 

3KP7 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3KP7 is the same as the 31(Pt ercePt for the follow-
tag items: 

General: 

Pfoschor ( For Curves, see front of this Lection)  P7 
Fluorescence  Purplish-Blue 

Persistence  Meli7,-Short 
Phosphorescence   Yellowish-Green 

Persistence   Very Long 

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

3KPII 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3NPit is the same as the 21(1'1 excePt for the follow-
ing items: 

General: 
Pfosphor ( For Curves, see front of this Section)   pli 

Fluorescence Blue 
Phosphorescence  Blue 

Memum-Shnrt Persistence   

In general, operationof the 3KF11 at an ultor voltage less 
than 1500 volts is not recomrenied. 

.. Ifl1i Cit.,$ h,nje. 

11-58 ELECTRON TUBE DIVISION 
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3KPI6 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3KPif sç the same as the 3111'1 except for the fallow--
lag stems: 

General: 

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

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

In general. operation of the 3KP16 at an ultor voltage less 
than 1500 volts is not recommended. 

11-58 ELECTRON TUBE 00/MION 
RADIO CORPORATION OF »AFRICA. HARRISON. NEW IERSER 

DATA 



e 
3KPII 

OSCILLOGRAPII TUBE 
ELEDTROSTAT1'. ELECTROSTATIC DEFLECTION 

The 3KP11 is the same as the 31(pi except that it has 
a phosphor of the short-persistence, blue-fluorescence 
type designated P11. The blue radiation of the P11 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 3KP11 in all moving-
film photographic applicationswithout blurring except 
in thee where film movec at . high sreed. The 3KP11 
is also quite satisfactory for visual observation ot 
phenomena because its phosphor has unusually high 
brightness for a blue screen. 

In general, operation of the 3KP11 at an anode-No.2 
voltage less than 1500 volts is not recommended. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the Pli Phosphorareshownat the 
front of this Section 

The curve showing MAXIMUM ANODE-No.2 CURRENT 
REQUIREMENTS FROM POWER SUPPLY for Type 

3KP1 also applies to the 3KP11 

SEPT. 15, 1949 TUBE DEPARTMENT DATA 
.010 COIPOLFTION OF ..41ERIOA..11111SON. HEW WISED 



3KPI I 

AVERAGE CHARACTERISTICS 

I 1 1 
Ef= 6 3 VOLTS 

7 ANODE - N21 VO,..TS ADJUSTED TO FOCUS 

ANODE -Ne2 VOLTS = 2000 

-60 -40 -20 
GRID- N21 VOLTS 

aim   
immatimarraman 
-MMBRBMWZRIMMIII 

IMMIZO1521111.Man 
O miume 

FEB.25,1949 TUBE DEPARTMENT 
ot • -à ireSEr 

2000 e 

1500 

• 

500 • 

92CM-7193 



3MPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 

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

Direct lnterelectrode Capacitances ( Approx.): 
Cathode to All Other Electrodes 2  2 
Grid No.1 to All Other Electrodes 10  3 
D.1 1 to DJ 2 13 mi-t 
DJ3 to DJ 4 . . . : . ........... 1.2 mgf 
0.11 to All Other Electrodes Except DJ 2  
DJ5 to All Other Electrodes Except D.J1 . . 5.6 mmf 
DJ3 to All Other Electrodes Exceot DJ4 . . 5.0 ggf 
DJ4 to All Other Electrodes Except DJ3 . . 4.5 gmf 

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

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   8" ± 1/4" 
Greatest Diameter of Bulb  3" 1 1/16" 

/2n 
Mounting Position  
Minimum Useful Screen Diameter   2-3 

Base   Small-Shell Duodecal 12-Pin 
Basing Designation for Bottom View   12F 
Pin 1- Heater Pin 7- Deflecting 
Pin 2- Grid No.1 Electrode 
Pin 3- Anode No.1 6 7 DJ1 
Pin 4- Deflecting 5u e Pin 8- Deflecting 

Electrode Electrode Di2 
D.J-3 Pin 9 - Anode No.2, 

Pin 5- Deflecting Grid No.2 
Electrode 2 o Pin 10- No 
DJ4 Connection 

Pin 6- No Pin 11- Cathode 
Connection Pin 12- Heater 

amp 

• DJ, and DJ2 are nearer the screen 
DJ and W I are nearer the base 

With DJipositi ,fe with respect to DJ2, the spot isdeflected 
toward pin 4. With 003 positive with respect to DJ4, the 
spot is deflected toward pin 1. 

The plane through the tube axis and pin 4 may vary from 
the trace produced by 001 and 002 by an angular tolerance 
(measured about the tube axis) of 10°. 

Maximum Ratings, Design- Center Values: 

ANODE-No.2. VOLTAGE#   2500 max. volts 

e Anode No.2 and grid No.2 which are connected together within tube. are 
referred to herein as anode 60.2. 

producte  toof 2 vol t age and average anode— NO. 2 Current Should 
be 1,ni 

JULY 3. 1950 TWEDEPARTMENT TENTATIVE DATA 
00 ,0 CO. fOIATION Of Amalie& hateiSON. haW 1111Ser 



3MPI 

OSCILLOGRAPH TUBE 

ANODE-No.1 VOLTAGE   1000 max. volts 
GPID-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: 
Por any anode-102 voltage (Sy between 

recousended minimum. and 2500 volts 

Anode-No.1 Voltage . . . 20% to 35% of Eb2   volts 
Max. Grid-No.1 Voltage 

for Visual Cutoff . 6.3%. of Eb2   volts 
Anode-No.1 Cur, for any 
Operating Condition. -15 to +10 . . microamperes 

Deflection Factors: 
DJ1 W2   115 to 145 vdc/in./kv of Eb2 
DJ 3 & DJ 4   110 to 140 vdc/in./kv of Eb2 

Examples of Use of Design Ranges: 

For anode-No.2 voltage of woo 2000 volts 

Anode-No.1 Voltage . . . 200-350 400-700 volts 
Max. Grid-No.1 Voltage 

for Visual Cutoff -63 -126 volts 
Deflection Factors: 

& 
DJ3 & DJ4   

Maximum Circuit Values: 

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

Electrode Circuit° 5  0 max. megohms 

115-145 230-280 volts dc/in. 
110-140 220-280 volts dc/in. 

Brilliance and definition decrease with decreasing anode-502 voltage. 
Recommended minimum for the 3wel in general service is 1000 volts but 
a value as low as 500 volts may be used under conditions of low-veloc-
ity deflection and low ambient- light levels. 

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

JULY 3. 1950 TUBEIDEPARTIAMT TENTATIVE DATA 
1A010 C011,01ATION 05 A/MICA, MunsoN. NEW IIIISEY 



3MPI 

OSCILLOGRAPH TUBE 

3"± 16 

, 

0.350 

SMALL - SHELL-,„ 
DUODECAL 

12- PIN BASE 

SCREEN RADIUS 

MIN 

8. 

/2" 

92CM- 7488 

JULY 3, 1950 TUBE DEPARTMENT 
DOIO CORPORATION OF ANDICA, MADISON, 141W JERSEY 

CE-7488 





3RPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3RP1 is the same as the 3RPI—A except for the following 
stems: 

General: 

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

SCRqN DIA. 
0.350 2 4,4 MIN. 

I * b 

SMALL- SHELL 
DUODECAL 

I0- PIN BASE 
JETEC N1 1310-75 

OR 

SMALL-SHELL 
DUODECAL 

I2- PIN BASE 
JETEC N11 1312-43 

4116 
MAX. 

91/8" 

92CM - 7110P1 

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

SEPT. 1, 1955 
TUBE DIVISION 

RADIO COEPORATION OF AOA“ICA. NARRISON, NEW JEISEP 

DATA 





3RPI — A 

OSCILLOGRAPH TUBE 
locus 

DATA 

ELLCTPO:.TATIC IIFV1FCTInN 

General: 

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

Direct lrterelehtrode Capac;tances ( Appro..): 
Grlhi N,, I to ul 1 ,-,t I. r .: I,. ttrode!  p mid" 
Deflecting electrode Chi to 
drflectleg tle'ctrode DJ,   2 pif 

Deflecting electrode Dh3 te 
deflecting elehthle llhil  2 fflf 

DJ1 to all other elertrod,-  11 mu f 
Dj2 tu all other eltctrodc   8 mPf 
DJ3 to all other electrodes   7 pmf 
0,14 to all other electrode 8 Pmf 

Faceplate Flat Clear Glass 
Phosphor ( Fcr Cur s, se front of thisSection)  P1 

Fluoresnerh,, Green 
Phocohorev_en,e  Green 

FOCuSirn t'ethod   Medium Electrostatic 
Deflection Method   Electrostatic 
Overall Leng ,h  9-1/8" t 1/4" 
Greatest Di meter sf Bulb   3" t 1/16" 
Minimum UhetL. 1 'or,- eí Dl,meter  2-3/4" 
Mountiog Po ,,iti,)ii   Any 
Weight ( kTrc;,.  ;  12 oz 
Bulb  J-24S1 
Base  •-ir, iil--';h,-11 D °decal 10- Fin ( JETEC No.B10-75), 

r -c- ' ll -' ll-.• ll l h7,1e-al 1?-P , ; El-EC No.B12-43) 
"' VIL4  12E 

Grid No.4, 

, 

1.0f.nrrtiOn 

Fir 6 
Ele,trode 

DJ3 
Plo 7 - Deflecting 

Electrode 
W4 

DJ, and DJ, are nearer the screen 
DJ 4 and DJ4 are nearer the base 

Pins 5 and 11 are omitted re- 10- pin .Dase. 

JULY 1, 1955 TENTATIVE DATA 1 TUSE onanom 
IIA010 CORPORA,ON Of AMERICA, HARRISON. NEW MIT 



3RPI-A 

OSCILLOGRAPH TUBE 

With DJ1 positive with respect to 0.12, the spot is deflected 
toward pin 4. With D,J posit loe with respect to DJ4, the spot 
is def lected tgward pr 1. 

The plane thro,gh the tube axis and p,r, 1 may vary from the 

trace produced by DJ 3 and GJ4 by 10° ( measured about the tube 
axis) 

The angle between DJ1 - DJ-, trace and DJs - DJ4 trace is 900 
± 30. 

Maximum Ratings, Design-Center Values: 

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

Negative bias value  "ic0 max. volts 
Positive bi ds suive  ID -.as. volts 
Positive peak value  2 max. volts 

PEAK ,'OLTAGE BETWEEN jLTOR AND 
ANY DEFLECTING ELECTRODE   500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive w'th respect to cathcde. 125, mac. volts 

Equipment Design Ranges: 

For any uttor voltage ( E,4) between co and 2500 volts 

Grid-No.3 Voltage 
for Focus  16.5% to di% of Ek4 volts 

Maximum Grid-No.1 
Voltage for Visual 
Extinction of (Jr-
deflected Focused 
Spot   -6.75% of Ec 4 volts 

Grid-N0.3 Current for 
Any Operating Con-
dition   -15 to + 10 Camp 

Deflection Fd,tor: 
DU' & 002  7-3 to 9v v dc:ir./kv df Ec4 
0.13 & Uj4   5i to 70 v dc/in./kv of Ep4 

Spot Po .ti :r   no 

o The “ ul tor in a cathode-ray tube is the electrode to which is appl ied 
the highest dc Vol tade for accelcrat ing the electrons in the beam prior 
to its deflection. In t'e 3RPt-A, trie ultor function is performed ny 
gris No.4. Since urid No.4, grid No.2, and collector are connected to-
gether within the 3API-A, they are collectively referred to sirroly as 
u11 or' far a,.e'ience in presenting data ano curves. 

Prit l ,• 
valu 
flectic• 

0 The center of th -
having 7.5- mn r,l 

decrease with Cecreasing ultor voltage. A 
.alts is recommended only for low-velocity de-

• -" • " within a circle 
•• tube face. 

ALY 1, 1955 
TUBE DAMSION 

RADIO CORPORATION OF ANERICA, HARRISON NEW JERSEY 

TENTATIVE DATA 1 



3RPI-A 

OSCILLOGRAPH TUBE 

volts 

Examples of Use of Design Ranges: 

For tilt,- voltages of 1000 2000 

Grid-No. -,t Voltage 
for Focus  '65 to 310 330 to 620 volts 

Maximum Grid-No.1 
Voltage for Visual 
Fxtinotion of tin-
detlected Focused 
Soot   -67.5 -135 volts 

Deflection Factors: 
DJ1 & Di2  73 to 99 146 to 198 volts dc/in. 
DJ3 & DJ4  52 to 70 104 to 140 volts dc/in. 

Maximum Circuit Values: 

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

Electrode Circuito   5 max. megohms 

m It is re,ommende0 that the deflectind-electrode circuit resistances be 
approximately equal. 

MAX. 

SMALL- SHELL 
DUODECAL 

10 - PIN BASE 
JETEC N2810 - 75 

OR 
SMALL-SHELL 
DUODECAL 
12- PIN BASE 

JETEC N2 512-43 

FLAT FACE 23/4 " MIN. 
r — SCREEN DIA. 

3 11/16 

MAX. 

R. 

3 " 1 " 1 /8 ± /lb 

92C5- 8497 

CENTER LINE OF HULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF E,.OTTOM 
OF [FA:J. 

.jULY 1, 1955 TENTATIVE DATA 2 TUBE DIVISION 
RADIO CORPORA/10N OF AMERICA, HARRISON. NEW NMI 



3RPI-A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

840V. 
o DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

HEATER 
SUPPLY 

Cl, 0.2 mf 
C2: 1.0 mf 
C3 Cu C5 C6: 0.05,f Blocking 

Capacitors. 
RI R2: 2.5 Meg,hms, 0.5 Watt 
R3: 2.5 Megonms, I watt 

VOLTAGE 
INPUT 
TO 

DEFLECT ING 
EL EC T ROOES 

3RFoi -A 

92CS-6777R1 

Ru: 1.0-Megohm Potentiometer 
R5: 0.5 Megohm, 0.5 Watt 
R6: 0.35 Megohm. 0.5 Watt 
R7 RB: Dual 5-Megohm Potentiometer 
R9 R10: Dual 5-megohm Potentiometer 
R11 R12 R13 R14: 2 megohms, 0.5 Watt 

When cathode is grounded. capacitor, should have high voltage ratin9: 
when uf for is grounded, they may have low voltage rating. For dc ampli-
fier service, deflecting electrodes should be connected direct to ampli-
fier output. In this service, it is preferable usually to remove 
deflecting-electrode resistors to minimize loading effect on amplifier. 
In order to minimize spot defocusing, it is essential tilt ultor to 
returned to a point in the amplifier system which will give the lowes' 
possible potential difference between ultor and the deflecting electrode,. 

Devices and arrangements shown or described h.er , I- T,y 
use patents of RCA or others. Information contai:,'d 
herein is furnished without responsibility by RCA f•r 
its use and without prejudice to RCA' , patent rigs' . 

JULY 1. 1955 CE-6777R1 Wit DIVISION 
RADIO CORKNATION Of AMERICA. NARR1SON MAW MISER 



3RPI -A 

CHARACTERISTICS 
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3RPI —A 

AVERAGE CHARACTERISTICS 

Ef =6.3 VOLTS 
ULTOR VOLTS=1000 
! GRID- N23 VOLTS ADJUSTED FOR FOCUS 
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3RP4 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3RP4 ts the same as the W I except for the fulluwine 
stems: 

General: 

Phosphor (For Curves, see front of this Section) • P4—Sul f icle Type 
Fluorescence   White 
Phosphorescence  White 

Persistence  Short 

In general, operation of the 3RP4 at an ultor volt— 
age less than 1500 voltà is not rocommended. 

SEPT. 1, 1955 
Tuim DIVISION 

RADIO CORPORATION OF AMERICA. NARRISON, NEW JERSEY 

DATA 





€1 
3WPI 

OSCILLOGRAPH TUBE 
ELECTROETATIC rOCIJ5 FLFCTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   c or dc volts 
Current  0.6 i 10% 

Direct Interelectrode Capacitances: 
Grid No,1 to all (Alm- nlActrmes, pmf 4.6 to E3.7 
Cathode to all other electrodes. . j to 5.7 puf 
Dcflectina electrode fi 1 to 
deflecting electrode DJ2   1.7 to 3.3 µµf 

Deflecting electrode DJ3 to 
deflecting electrode DJ 4   1 to 2 

DJ 1 to all other electrodes S.5 to 10.5 merf 
DJ2 to all other electrodes  5.5 to 10.5 ¿ uf 
DJ 3 to all other electrodes  3.5 to 6.8 mmf 
DJ4 to all other electrodes  3.5 to 6.8 m.uf 

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

Fluorescence  Green 
Phosphorescence Green 

Persistence  Medium 
Focusing Method Electrostatic 
Deflection Method Electrostatic 

Deflecting—electrode 
arrangement See Dimensional Outline 

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

respect to tube face): 
By deflecting electrodes W I & W2   2-1/2" 

2-1/4" 
Weight ) Approx.)   1 lb 

By deflecting electrodes DJ3 11.)4   

Mounting Position Any 
Bulb   J24R 
Base   Small—Shell Duodecal 10—Pin (JETEC No.810-75), 

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

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

Electrode 
W1 

Pin 7 — Deflecting 
Electrode 

amp 

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

Pin 9 — Deflecting 
Electrode 
DJ4 

Pin 10 — Deflecting 
Electrode 

W2 W3 
Pin 12 — Heater 

4-57 TUBE DIVISION 
.010 C0111.01.110N 0F 00111C0 .1.50N. NEW 15.11' 

TENTATIVE DATA 1 



3WPI 

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 ul tor voltage lEc gl between recommended 
mtntmunt' and 2500 Volts 

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

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

Grid-N0.3 Current 
for Any Operat-
ing Condition. . . -15 to + 10 

Deflection Factors: 
DJ ' & 0J2  41.5 to 50.5 y dc/in./kv of Ec4 
[303 6, CO4  28.5 to 35 y dc/in./kv of Eca 

Spot Position  ee 

Examples of Use of Design Ranges: 

For ultor voltage of t000 1500 2000 Volts 

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

Grid-No.1 
Voltan. for 
Visual Ex-
tinction of 
Unleflect ,ed 
Focused Snot . -3v to -50 -45 to -75 -60 to-100 volts 

5.flection 
Fictors: 

0.12. . . 41.5 to 50.5 62.3 to 75.8 83 to 101 y dc/in. 
01 3 & DJ 4 . . . 28.5 to 35 42.8 to 52.5 57 to 70 v dc/ir. 

Brilliance and definition decrease nitn decreasing ultor voltage. 
Recommended minimum for one 3WP1 in general service is 1000 volts 
Dut a value as low as 500 volts may te used under conditions of tow— 
velocity Oeflection and 1ow ambient- 110M levels. 

See neet page. 

ma 

1-57 TENTATIVE DATA 1 
TUSE DIVISION 

RADIO compee,on. o, AntEPIC• NAMSON now !EIS, 



3WPI 

OSCILLOGRAPH TUBE 

Maximum Circuit Values: 

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

SPECIAL PERFORMANCE DATA 

For vitar voltage of 15oo volts 

Line Width& 0  020 mer. inch 
Peak Grid—No.1 Drive from Soot 
CutOff&  50 max. volts 

Raster Shape   
Deflection Factor Uniformity   é 

IOW With grid-No.1 voltage adjusted to give a spot that is just visible, 
and the tube shielded from all extraneous fields, the center of the 
undeflected focused spot will fall within acircle of 3/16- inch radius 
concentric with the center of the tube face. 

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

• under the following conditions: heater voltage 016.3 volts, brightness 
of 7 foot- lamberts measured on a 2' x 2', 09- line raster with high-
frequency scanning applied to deflecting electrodes DJ1 and 0.12. For 
line-width neasurenent, the high- frequency scanning is adjusted to 
give a raster width of 6.9 cm with the grid-No.3 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 6.3 volts, grid-NO.3 
voltage adjusted for focus, and grid-No.1 voltage adjusted to give 
visible raster. With u9- line raster centered with respect to the tote 
face and size adjusted to give mean dimensions of 1.875' in 10.12 direc-
tion and 1.688' in 30J0 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 10.12 direction by 1.730' in 3DJ4 
direction; the other, 1.830' in 1DJ2 direction and 1.606' in 3DJu 
direction. 

The deflection factor for either 0.11 and 0.12 electrodes or 0.13 and 
DJ4 electrodes for a deflection of less than 75 per cent of the respec-
tive useful scan will not differ from the deflection factor for the 
corresponding deflecting electrodes at 25 per cent of the useful scan 
by more than 2 per cent. 

TENTATIVE DATA 2 
TUBE DIVISION 

RA0.0 CORPORATION 01 AMERICA HARR noe. NEW JERSEY 



3WPI 

OSCILLOGRAPH TUBE 

91E73_ 

SMALL-SHELL 
DUODECAL 
10-PIN BASE 

JETEC N21310-75 
OR 

SMALL- SHELL 
DUO DECAL 
12-PM BASE 

JETECNt1312-43 

et116* 

SCREEN DIA. 

2 3/4' MIN. 

92C5-9130 

4 I3/16« 

MAX. 

11/2 

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

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

THE TRACE PRODUCED BY DJ, AND DJ 2 BY AN ANGULAR TOLERANCE 

(MEASURED ABOUT THE TUBE AXIS) OF t 10 ° . ANGLE BETWEEN 

DJ, - DJ 2 TRACE AND DJ, - DJ. TRACE IS 90° t I°. 

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

THE BASE. WITH DJ, POSITIVE WITH RESPECT TO DJ 2, THE 

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

POSITIVE WITH RESPECT TO DJ„ THE SPOT WILL BE DEFLECTED 

TOWARD PIN 12. 

4-57 
TUBE DIVISION 

RADIO CORPORARION OF AMERICA HARRISON. NEW JERSEY 

CE -9130 



3WPI 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

o 
HIGH 

VOLTAGE 
AC 

SUPPLY 

Cl: 0.5 mf, 3000 volts 

C2: 8 pf, 250 volts 

C3: 1 wt. 200 volts 

C4: 1 ef, 200 volts 

C5: 0.05 pf, 3000 volts 

CO Cl C8 C9: 0.05 pf, 600 volts 

RI 02: 510000 ohms. 1/2 watt 

R3 R4 R5 R6: 270000 ohms, 1/2 watt 

87: 220000 ohms, 1/2 watt 

08: 500000—ohm potentiometer. 
1/2 watt 

09: 300000 ohms, 1/2 watt 

810: 100000—ohm potentiometer, 
1/2 watt 

GRID MODULATION 
INPUT 

Co 

(-0 DJI 
'p op J2 

  01 

VOLTAGE 

021 

 I CODDJA 

INPUT TO 
DEFLECTING 
ELECTRODES 

92CM-9131 

RII 012: Duith1;munm pute.ticmeter 

953 RI4: Dual I—megohm potentiometer 
1/2 watt 

915 916 917 918: 1.5 megonms, 1/2 
watt 

919: 2 megohms, 1 watt 

820: 510000 ohms, 1/2 watt 

021: 5 megohms, 1/2 watt 

822: 5100 ohms, 1/2 watt 

TI: Transformer, with 6.3 —volt/I— 
ampere secondary, insulated 
for at least 3000 volts, such 
as Thordarson 726F65. 

FI: 1—ampere fuse 

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

4-57 CE-9131 
TUBE DIVISION 
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AVERAGE CHARACTERISTICS 

Ef = 6.3 VOLTS 
GRID-N3 VOLTS ADJUSTED FOR FOCUS. 

GRID-N4 1 VOLTS ADJUSTED TO GIVE ULTOR-CURRENT VALUE 
REQUIRED TO MAINTAIN CONSTANT LINE WIDTH AT DIFFERENT 
ULTOR VOLTAGES. FOR A GIVEN ULTOR VOLTAGE, LINE WIDTH 
AND RELATIVE LINE BRIGHTNESS INCREASE WITH INCREASE 
IN ULTOR CURRENT. 

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

I 4I-L j44444 
= 6.3 VOLTS 

— GRID-N2 3 VOLTS ADJUSTED FOR FOCUS. 

ULTOR CURRENT. 
--- FLUORESCENT-SCREEN CURRENT 

(MEASURED ON SPECIAL LABORA-
TORY TUBE). 
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_1_ 

rt •  
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3WP2 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3WP2 is the same as the 31iPt except for the followtng 
items: 

General: 

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

Pcrsittenc.  Long 

Line width and dr;ve values for the 3WP2 are the same as 
those shown for type 3WP1 under the head inn SPECIAL PER— 
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WP1 Performance. 

3WPII 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

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

General: 

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

Persistence  Short 

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

4-57 DATA TUBE DIVISION 
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5ABPI 
OSCILLOGRAPH TUBE 
POST-DEFLECTION ALLÉLERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or dc volts 
Current ..... . . . 0.6 : ........... amp 

Direct Interelectrode Capacitances ( Approx ). 
Grid No.1 to All Other Electrodes . . .  8 mmf 
Cathode to All Other Electrodes   5 g•£f 
DJ 1 to DJ2 25  goi.f 
DJ3 to DJ4 13  gmf 
D..11 to All Other Electrodes   9 
DJ2 to All Other Electrodes   9 
013 to All Other Electrodes   5 
DJ4 to All Other Electrodes   6 

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

Focusing Method   Electro Deflection Method   Electrostatic 

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

4-9/16" 
Bulb   J42 

Mounting Position  2-1/2 lAl,,)1 Weight ( Approx.) 

Cap   Recessed Small Ball ( JETEC No.J1-22) 
Base . . . . Medium-Shell Diheptal 12-Pin ( JETEC No.B12-37) 

BOTTOM VIEW 

Minimum Useful Screen Diameter 

• • • • ggf 

• • • • ggf 
• • • • gmf 

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 

Electrode DJ4 

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

Pin 10- Deflecting 
Electrode DJ2 

Pin 11- Deflecting 
Electfode DJ1 

Pin 12- No. Conn. 
Pin 14 - Heater 

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

DJ, and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ1 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 DJ ]. and DJ 2 by 

JUNE 1, 1953 TENTATIVE DATA 1 TUBE DEPARTMENT 
RADIO CORROWION OE AMERICA, HARRISON. NEW JERSEY 
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OSCILLOGRAPH TUBE 

the following angular tolerances ( measured about the tube 
axis): Pin 5, 10°; side terminal ( on same side of tube as 
Pin 5), 10°. Angle between DJ ]. - DJ2 trace and DJ3 - DJ4 
trace is 90° j 1.5°. 

Maximum Ratings, Des:en-Center Values: 

POST-ULTOR e VOLTAGE   6000 max. volts", 
ULTORA VOLTAGE   2600 max. volts 
RATIO OF POST-ULTOR VOLTAGE 

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

GRID-No.1 VOLTAGE: 
Negative bias value   200 max. volts 
Positive bias value°  0 max. volts 
Positive peak value   2 max. volts 

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

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

Equipment Design Ranges: 

For any post-ultor voltage (E61 between 2000 and 6000 volts 
and any ul tor voltage (E04) between 15oo" and 2600 volts 

Grid-No.3 Voltage for Focus . . 20% to34.5%of E04 . . . volts 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot   2.6% to 4.3% of E04 . . . volts 

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

Deflection Factors:# 

0J1 DJ2 
DJ3 & DJ4 

DJ1 & DJ2 
DJ3 & pJ4 

Spot Position 4h 

Examples of Use of Design Ranges: 

For Post—u/tor 
voltage of 2000 3000 4000 Volts 

and ultor 
voltage of 2000 1500 2000 Volts 

Grid-No.3 Volt. 
for Focus 400 to690 300 to515 400 to 690 volts 

Grid-No.1 Volt. ° -52 to-87 -39 to-65 -52 to-67 volts 

When E05  2 r E04 

  26.5 to36 v dc/in./kvof E04 
18 to 24 v dc/in./kvof E04 

When E05 E4 

  21.5 to 29 v dc/in./kvof E04 
14  5 to 19.5 v dc/in./kvof E04 

,** .0,40,0; see next page. 

• 

JUNE 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO DORPOTATION OF MFFRICA, NAERISON, NEW JERSEY 
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OSCILLOGRAPH TUBE 

Deflect ion r3ctnrs:+11 
DJ1 a DJ2 43 to 58 40 to 54 53 to 72 V dc/ n. 
DJ3 6 DJ 4 29 to 39 27 to 36 36 to 48 y dc/in. 

Maximum Circuit Values: 

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

Electrode Circuit. . . . . 5.0 max. megohms 

• The . post-ultor. in a cathode-ray tube is the electrode to which is 
applied a dc voltage higher than the ltvr voltage for accelerating 
the electrons in the beam after its deflection. In the 5A6-types, the 
post-deflection acceleration function and the collector function are 
both performed by grid No.5 which is conveniently referred to as . post - 
altar.. 

• The ' altar' 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 SAW-types, the altar function is per - 
tarried by grid No.4. Since grid NO.4 and grid No.2 are connected to-
gether within the SAW-types, they are collectively referred to simply 
as ' altar. for convenience in presenting data and curves. 

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

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

** Recommended minimum value of altar voltage. 

• The deflecting electrodes DJ3 and Nit are designed to have extra-high 
deflection sensitivity and consequently produce less than full-screen 
deflection. With post-deflection acceleration, the length of deflec-
tion may be limited to 4 inches; without post-deflection acceleration, 
deflection to full screen diameter will ordinarily be obtained. These 
electrodes are, therefore, more suitable for the signal voltage than 
for the time-base voltage. 

1040 With heater voltage of 4.3 volts, post -ultor voltage of 4000 volts, 
altar voltage of 2000 volts, grid-No.3 voltage adjusted to Rive focus, 
grid-No.I voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through a 1 -megohm resistor to altar, 
and tube shielded from all extraneous fields, the center of the un-
deflected, focused spot will fall within a circle having a 12.5-mel 
radius concentric with the center of the tube face. 

• For visual cutoff of undeflected focused spot. 

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

JUNE 1, 1953 TENTATIVE DATA 2 
TUSE DEPARTMENT 

RADIO CORRORAYION OR AMERICA, NARRISON, RAM JERSEY 
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OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

POST-

H IGH-
VOLTAGE 

AC 

HODj 
SUPPLY 

i_1&2 

F4413 

92CS-6574R4 

Cl: 0.1 of, 2500 Volts 
C2: 1.0 of. 200 Volts 
C3: 0.1 of, 2500 Volts 
Ca C5 C6 C7: 0.05-of, . 

Blocking Capacitors-
CB: 0.0001 of, 2500 Volts 
RI: 50 meow:1ms ( Five 10-mo-

ons, 1-watt Resistors 
in Series) 

02 03: 2 Megohms, 0.5 Watt 
Ro: 5.5 megohms, 2 Watts 

* When cathode is grounded. capacitors should have high voltage rating 
(2500 volts); when ultor 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 minimize loading 
effect on amplifier. In order to minimize spot defocusing, it is essen-
tial that ultor be returned to a point in the amplifier system which 
will give the lowest possible potential difference between ultorand the 
deflecting electrodes. 

C7 

VOLTAGE 
INPUT 
TO 

DEFLECT ING 
ELECTRODES 

HEATER GRID MODU-
R17 SUPPLY R18 LAT ION INPUT 

R5: 2 -megohm Potentiometer 
06: 1.5 Megonms, 0.5 Watt 
R7: 0.5-megohm Potentiometer 
88 R9: 5-Megonm Potentiometer 
RIO all: Dual 5-Wagons Potentiometer 
R12 R13 R14 R15: 2 megohms. 0.5 Watt 
R16: 0.5 Megohm, 0.5 Watt 
R17: mot less than 2000 ohms per 

volt of positive signal 
RIB: 5 megohms. 0.5 Watt 

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

JltE 1, 1953 TUBE DEPARTMENT 
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JUNE 1. 1953 CE-7842 

POST-ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC N4 JI -22 

92CM-7842 

5 1/4'± 3/32' 

SCREEN DIA. 

4 916"MIN7-"1 

MAX. 

MEDIUM - SHELL 
DIHEPTAL 
I2- PIN 
BASE 

JErLc ty£612-37 

It OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

DIE DEPARTMENT 
IADIO COIPOIATION 0f AMERICA. EMIL:« NEW REMY 
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TYPICAL CHARACTERISTICS 

Ef. 6.3 VOLTS 
GRID -NI 3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR VOLTS=2x ULTOR VOLTS 
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CHARACTERISTICS 
...... • SOI.••• 

E = 8.3 VOLTS 

GRID-No.3 VOLTS ADJUSTED FOR FOCUS 

POST-ULTOR ( GRID Ng 5 & COLLECTOR) VOLTS 

GREATER THAN ULTOR (GRIDS NA 2 8. NR4) 
VOLTS 

GPID-NR I VOLTS= 0 

— MAY.. TOTAL CURRENT FOR ANY TUBE 

— TYPICAL FLUORESCENT- SCREEN 
(POST-UL FOR) CURRENT 
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AVERAGE CHARACTERISTICS 
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PO3T-DLFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5A8P4 is the same as the 5A8P1 except for the following 
items: 

General: 

Phosphor (For Curves, see front of this section). . P4--Sulfide Type 
Fluorescence  White 
Ph0c,phoresr.,n,i-   White 
Persistence   Short 

THE PERSISTENCE CHARACTERISTICS 

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

5ABP7 
OSCILLOGRAPH TUBE 

POST- DEFLECTION ACCELERATOK 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5A8P7 is the same as the 5A8P1 except for the follow:me 
items: 

General: 

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

Persistence     Short 
Phosphorescence   Greenish-Yellow 

Persistence  Long 

5ABP 1 1 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DFFLECTION 

The 5118P11 : s the same as the 548P1 except for the fallowing 
items: 

General: 

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

Persistence   Short 

NOV. 1, 1955 
TUBE DIVISION 

RADIO COIFORATION OF AMERICA. MAIIIISON. NEW JERRY 
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OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELEC1RuSTATIC DEFLECTION 

DATA 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 4.2 to 7.9 µµf 
Cdthodc to all other electrodes. 3.1 to 5.8 µµf 
Deflecting electrode DJ Ito 
deflecting electrode DJ,   1.7 to 3.1 µµf 

Deflecting electrode DJ 3 To 
deflecting electrode DJ4   0.7 to 1.3 mmf 

DJ 1 to all other electrodes  4.4 to 9.2 mµf 
DJ2 to all other electrodes  4.4 to 9.2 µµf 
DJ 3 to all other electrodes  2.8 to 5.3 mgf 
DJ4 to all other electrodes  2.8 to 6.3 µµf 

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

Persistence  • Medium 
Focusing Method Electrostatic 
Deflection Method Electrostatic 
Deflecting-electrode 

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

Basing Designation for BOTTOM VIEW   14J 

ac or dc volts 

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

tion-Do 
Not Use 

Pin 5- Grid No.3 
Pin 7- Deflecting 

Electrode 
DJ3 

Pin 8- Deflecting 
Electrode 
DJ4 

amp 

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

Pin 10- Deflecting 
Electrode 

Pin 11- Deflecting 
Electrode 
DJ1 

Pin 12- No Connec-
tion 

Pin 14- Heater 
Cap-Post-Ultor 

(Grid No.5. 
Collector) 

12-56 TENTATIVE DATA 1 TUBE DIVISION 
RADIO COI,e•y. ON 01 111,11 Ft ( A .•• 1,01.1. NEW 



5ADPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, DesIgn-Center Values: 

POST-ULTOR VOLTAGE   6000 max. 
2600 max. ULTOR VOLTAGE  

RATIO OF POST-ULTOR VOLTAGE TO 
ULTOR VOLTAGE 

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

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

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

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   180 max. volts 
Heater positive with 

respect to cathode    180 max. volts 

Equipment Design Ranges: 

With any post-ultor voltage I between 2000 . and 6000 volts 
and any ultor voltage (E, u) between zee'and2600 volts 

Grid-No.3 Voltage 
for Focus  20% to 34.5% of E04 Volt , 

Grid-No.I Voltage 
for Visual Ex-
tinction of Unde-
flected Focused 
Spot   -2.25% to of E04 volts 

Grid-No.3 Current 
for Any Operating 
Condition  -15 to ,10 µamp 

Deflection Factors:ï 
When Ec = 2 X E, : 

DJ1 65E1_12 . . . g. 26.7 to33.3 v dc/in./kv of Ec 
01 3 & DJ4. . . . 20.3 tc 25 v dc/in./kv of Ec; 

When E s Ec : 
DJ' 65DJ 2. . . 21.5 to 26.5 v dc/in./kv of E04 
DJ3 & 114 . • • • 16 to 20 v dc/in./kv of E04 

Spot Position. . . . e# 

vo lts 
volts 

2 3•1 max. 
1000 max. volts 

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

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

• Recommended minimum value of ultor voltage. 
g#Witn heater voltage of 6.3 volts. post-ultor voltage of AKIO volts. 

ultor voltage 012000 volts, grid-No.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 the tube shielded from all extraneous fields, the center of the 
undeflected, focused spot will fall within a circle having an 8-mm 
radius concentric with the center of the tube face. 

e. See next page. 

12-56 TENTATIVE DATA I 
TUBE DIVISION 
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5ADPI 

OSCILLOGRAPH TUBE 

Examples of Use of Design Ranges: 

With post—ultorvoltageof 2000 3000 

nd ultor voltage of 2000 1500 

Grid-N0.3 
Voltage for 
Focus   400 to690 300 to 515 400 to690 

Grld-No.1 
Voltage for 
Visual Ex-
tinction of 
Undeflected 
Focused Spot -45 to-75 -34 to-56 -45 to-75 volts 

Deflection 
Factors:# 
DJ' & DJ 2 . . . 43 to 53 40 to 50 53.4 to66.6 v dc/in. 
DJ 3 & DJ 4 . . . 32 to40 30.5 to37.5 40.6 to 50 v dc/in. 

Maximum Circuit Values: 

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

Electrode Circuit.  5.0 max. megohm 

SPECIAL PERFORMANCE DATA 

With gost—ultor voltage of 
and witor voltage of 

Line Width.   
Peak Grid-No.1 Drive from 

Spot Cutoffé  
Raster Shdpe  

4000 V0115 

2000 volts 

volts 

3000 volts 
15oo volts 

0.030 max. 

45 max. 

§ 

inn 

vol t 

# The deflecting electrodes in the 54DPI are designed to have extra—high 
deflection sensitivity and consequently produce less than full— screen 
deflection. With post—deflection acceleration, the lenoth of deflection 
in either horizontal or vertical direction may be limited to 4-1/4 
inches; without post—deflection acceleration, deflection lo full screen 
diameter will ordinarily be obtained. 

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

Under the following conditions: neater voltage of 6.5 volts, bright— 
ness of 15 foot— lamberts measured on a 2° x 2*, 49— line raster with 
high— frequency scanning applied to deflecting electrodes DJ, and DJ,. 
For line—width measurement, the high— frequency scanning is adjustéd 
to give a raster width of 12 cm with the grid—No.5 voltage adjusted 
to give sharpest focus at center of tube face. Raster height is con— 
tracted until individual scanning linesare just barely distinouishable. 
Line width is expressen as the quotient of the contracted raster height 
measured at the center line of the tube face divided by tue number 
of scanning lines ( 49). 

Under the following conditions: heater voltage of 6.5 volts. grid—No.5 
voltage adjusted ' or focus, and grid—No.1 voltage adjusted to give 
visible raster. With 49— line raster, the size of which is adjusted 
so that the widest points on the raster just touch the sides of a 
square 5.075 on a side, no point on the raster sides will lie within 
an inscribed square 2.925 on a side having its sides parallel to 
the sides of the T.075 square and its center at Inc center of the 
3.025. square. 

12-56 TUBE DIVISION TENTATIVE DATA 2 
RADIO COeFOlt•TiON OF Me 10..15ON NEW 1(111.0' 
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OSCILLOGRAPH TUBE 

3/32« 

rh---- SCREEN DIA. 
4 1/2»14IN. 

POST - ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC N2J1-22 

92CM-909B 

109/3; 
MAX. 

16 V 

t 

MEDIUM- SHELL 
D1NEPTAL 
12- PIN 
BASE 

JETEC N2912-37 

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

FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

THE PLANE THROUGH TUBE AXIS 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 0; SIDE TERMINAL ( ON SAME SIDE OF TUBE 

AS PIN 5), ± 10 °. ANGLE BETWEEN DJ 1 - DJ2 TRACE AND DJ 3 - 

DJ. TRACE IS 90 ° ± I°. 

DJ 1 AND DJ 2 ARENEARERTHESCREEN. DJ, AND DJ. ARE NEARER 

THE BASE. WITH DJ ' POSITIVE WITHRESPECT TO DJ2, THE SPOT 

WILL BE DEFLECTED TOWARD PIN 5; LIKEWISE, WITH DJ3 POSITIVE 

WITH RESPECT TO DJ., THE SPOT WILL BE DEFLECTED TOWARD PIN 2. 

12-56 
TUBE DIVISION 

.P10 CONFOINNON OF *511.(4 ,F•0111$0N. NeW AIM! 

CE -9098 
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5ADPI 

.AVFRAGE CHARACTERISTICS 

1777 f: 
▪ 6.3 VOLTS 

• GRID-N2 .3 VOLTS ADJUSTED FOR FOCUS. ' 

CURVE ELECTRODE ULTOR POST-ULTOR 
CURRENT VOLTS VOLTS 

A ULTOR 2000 4000 

8 ULlUm 1500 3 000 

C POST-ULTOR, 2000 4000 

D POST-ULTOR I 500 3000 

..... • • ..... 

120 

IX 
0 
1- 100 -4-

LI 

O 

80  
of 

CC 
0 2 ▪ 40 • 
_J 

• . - • - • . • • . 

rAf• 

1800 

1600 

1400 

Li 

CC 

a. 
1200 

IX 

1000 

eoo 

O 
IX 

600 '-
Cr 
O 

400 

200 

-70 -60 -50 -40 -30 -20 -10 
GRIO-NI VOLTS 

TUBE DIVISION 92CM-9099 
RAD.0 CORPORATION Of .AuOliCA MARRO°. 



5ADPI 

CHARACTERISTICS 

7 I! 1 i! ! 
E = 8.3 VOLTS 

GRID-Na 3 VOLTS ADJUSTED FOR FOCUS. 
POST-ULTOR (GRID Na 5 8. COLLECTOR) VOLTS 

GREATER THAN ULTOR (GRIDS Na 2 8, N24) 
VOLTS. 

GRID-Na I VOLTS = 0 

MAX TOTAL CURRENT FOR ANY TUBE. 

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

L 

4000 

e 2500 
0 
1-
-1 

2000 
O 
û. 

ct 
0 1500 — 

-J 

500 

. • • 

160 

140 

120 

100 

• 

• 

•60 

40 

20 • 
o 

'400 1600 1800 2000 2200 2400 2600 
ULTOR VOLTS 

F
L
U
O
R
E
S
C
E
N
T
-
S
C
R
E
E
N
 
M
I
C
R
O
A
M
P
E
R
E
S
 

TUBE DIVISION 
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TYPICAL CHARACTERISTICS 

et Ee= VOLTS.  1 
- GRID -NE 3 VOLTS ADJUSTED FOR FOCUS. 

POST -ULTOR VOLTS=2xULTOR VOLTS 

70 

60 

50 

40 

30 

20 

10 

O 
1500 1600 1700 1800 

ULTOR VOLTS 
1900 2000 

TUBE DIVISION 
1.10 C01.01/.1,0r1 01 Amr1,/. .11 SO, P4 ER 

1- 1 

92CM - 6820R1 
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5AUP24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

0 PIGH-PESOLUTION CAPAPIEITY 17ED SCREEN 

tLtCrAMTATIC fOCU', 7C. fiFFEKTIO,: 

%  

For use as flyiné-gpot 9nanner inrolorpirtnn-sténal éeneratons 

• 

DATA 

General: 

Heater, for Unipotential Cathode: 
Vol tase  i_ n , , -lc or dc volts 
Current. . ...... 0.0 + 10,,  amp 

Direct Interelectrode LaOacitlnt. ,-.. 
Grid No.1 to all other electrodes  b 4.,f 
Cathode to all other electrodes  5 m0 
External conductive reck 
coating to si for   f500 max. µµf 

1100 min. µµf 

Faceplate, Flat  Clear Glass 
Phosphor  024 

Aluminized 

Fluorescence Green 
Phosf.horescence Green 

Persistence  Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.) 
Overall Length   12-1/2" ± 3/8" 
Greatest Diameter  5" ± li8" 
Minimum Useful Screen Diameter   4-1/4" 
Op -ratina Position  Any 
'/eight ( Approx.) 1  4 lbs 
Cap  Pece sed Small Cavity ( JETEC No.J1-21) 
Socket   See Operattng Constclerattons 
Base . . Small-Sh 11 Duogecal 1- Pin ( ATEO Group 4, No. 87-51) 

Basing Designation for BUTOM VIEA   12C 

Pin 1- Heater Pin 11- Cathode 
Pin 2- Grid No.1 c Pin 12- Heater 
Pin 6- Grid No.3 Cap- Ill tor 
Pin 7- Internal (Grid No.4, 

Connection— Collector) 
Do Not Use 2 è C - External 

Pin 10- Grid No.2 t Conductive 
Neck Coating 

Maximum Ratings, Destgn-Center Values: 

ULTOR VOLTAGE  
GRID-No.3 VOLTAGE 
GRID-No.2 VOLTAGE 
GRID-No.1 VOLTAGE. 

Negative-bias value 
Positive-bias value 
Positive-peak value 

400 

27000 moc. volts 
6000 max. volts 
350 max. volts 

150 max. volts 
0 max. volts 
2 max. volts 

••— nd han,, 

•••••• 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORA/ION OF AKFFFiCA. MUllioN. IFtW IF ow, 
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Grid-No.3 Voltage for focus 
with ultor current of 200 pa . 

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

Grid-No.1 Voltage for visual 
extinction of undeflected fo-
cused spot when circuit design 
utilizes grid-N0.2 voltage of 
200 volts  

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

COLOR FLYING-SPOT CATHODE-RAY TUBE 

5AUP24 

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

During equipment warm-up period 
rot exci.r-ling 15 ,econds   410 max. volts 
r eqb;: -, nt w period . . .   150 max. volts 

He ,• ro , e;t. tn cathnl,  150 max. volts 

Characteristics Range Values for Equipment Design: 

Foranyultor voltage (E‘0) between 20000 . Ind 27000 volts 

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

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

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

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

Grid-No.2 Current  

2 to 5 times Ec, volts 

20%to 50% of Ec 2 volts 

170 pa 
-15 to +15 ma 

Examples of Use of Design Ranges: 

For ultor voltage of 27000 volts 

4600 to 5800 volts 

140 to 350 volts 

-40 to-100 volts 

1.5 max. megohms 

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

OPERATING CONSIDERATIONS 

X-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 

9-58 
...Indicates a change. 

ELECTRON TUBE DIVISION 
RADIO CCMORATION Of AMElliCA..111,5014. 55W SEISE, 
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s3i 
5AUP24 

Csz, 
ev 

e COLOR FLYING-SPOT CATHODE-RAY TUBE 
adequately shielded for X-ray radiation. Although relatively 

simple shielding should prove adequate, make sure that it 

provides the required protection against personal injury. 

The base bIns ot the 5AUP24 fit the Duodecal I2-contact 

socket. The socket contacts corresponding to the vacant pin 

rnsitions should be omitted in order to provide the maximum 

insulation for tne plat A and 7. The Eocket 

should ee made of high-grade, arc- resistant, insulating 

material and should preferably be oesigned with baffles. 

Heater Protection. Althoughmaximumvaluesof peak heater-

cathode voltage are specified in the tabulated data, it is 

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

former winding be connected directly to the cathode to minimize 

the possibility of heater burnout. This connection will also 

minimize the possibility of damage dueto heater-cathode short 

produced by arcing between heater and cathode when a possibl 

momentary arc causes the voltage between heater and cathode t 

exceed the maximum heater-cathode ratings. 

When in some circuit designs, the heater is not connected 

directly to the cathode, precautions must be takento hold th 

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 ulto 

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

Resolution cf better than 800 lines at the center of the 

reproduced picture can be produced by the 5AUP24 when it is 

operated wltn 27,000 eolts 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 U1'.1 
RADIO CO”ORANON Of ArAINC• HARRISON. NEW 11151, 



5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE e 

5"i1.87 
DIA. 

414e MIN. 
SCREEN Cx;.- 1 

45/ " e 
ULTOR 

RECESSED SMALL 

\  REFERENCE 
JETEC NE. JI -21 

LINE CAVITY CAP 

(NOTE I) 
TRANSPARENT 

(NOTE 2)  

1 2"± tie" DIA. INSULATING 

EXTERNAL 

COATING 

4V 1.22o" 
I2.h; MAX. EFFECTIVE 

CENTER OF 

/  DEFLECTION 

EXTERNAL 
CONDUCTIVE 

171 
715" 

NECK COATING 
8"fillE:' (NOTE 3) 

i3/16" DIA. 

/ SEE NOTE 4 

SMALL-SHELL 

7- PIN BASE JETEC GROUP 4, N487-51 

DUODECAL 

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 UL TOR TERMINAL BY AN ANGULAR TOLERANCE ( MEASURED 

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

SIDE AS VACANT PIN POSITION 3. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE- LINE GAUGE JETEC No. G- I 10 ( SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 

LINE IS DETERMINED BY INTERSECTION OF PLANE CC. OF THE 

GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: EXTERNAL CONDUCTIVE NECK COATING MUST BE GROUNDED. 

NOTE 4: It OF BULB WI LL NOT DEVIATE MORE THAN 20 IN ANY 

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

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

CE-8294R2 



5AU P2 4 

AVERAGE CHARACTERISTICS 

• 

E = 6.3 VOLTS 

ULTOR (GRID- N24 AND 
COLLECTOR) VOLTS = 27000 

GRID- N23 VOLTS ADJUSTED TO GIVE FOCUS. 

: GRID- N22 VOLTS=200 
- SCREEN BRIGHTNESS MEASURED 

ON BLANK TV RASTER 4"X 3". 

-70 -60 -50 -40 -30 -20 -10 
GRID - N2I VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATIOM Of •mfft....1•RIMSON. reei ARSEY 

92CM-6343R1 





5AYP4 
Aby 

VIEW-FINDER KINESCOPE 

- 4 15/16i 3/32*----

4141IN. USEFUL 

SCREEN DIA. 

REFERENCE 
LINE " 

(NOTE 2 ) 4 
1316" 

L.375"t.055" -

1"±3116" 

10*  

/8"R. I , 

2518: 
3 ' 3/16 

ULTOR 
RECESSED SMALL 

BALL CAP 
JETEC NeJI-22 

(NOTE 0 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 4) 

LONG MEDIUM-
SHELL OCTAL 
8- PIN BASE 

JETEC N9138-65 
(NOTE 3) 

11 9/ij 

92CS - 8559 

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

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE 

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

TUBE AS PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

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

REST OM BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

THE CENTER OF THE BOTTOM OF THE BASE. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAY 1, 1955 
D4V190N 

eAD ,r, CO•POtA110e4 0f AMEtICA, 11M1.10N. NEW MU', 

CE-8559 





5AZP4 
Projection Kinescope 

P4— Aluminized Silicate Phosphor Screen 
Electrostatic Focus Magnetic Deflection 

Forced- Air Cooled 
For Use with Reflective Optical Systems 

ELECTRICAL 
Heater Current at 6.3 volts   0.6 A 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Deflection Angle (Approx.)  50° 

Direct Interelectrode Capacitances ( Approx.): 

Grid No.1 to all other electrodes   8 pF 

Cathode to all other electrodes   5 pF 

OPTICAL 

Faceplate, Spherical   Clear, Browning-Resistant Glass 

Minimum Useful Screen Diameter   4.50" 

Minimum Optical-Quality-
Circle Diameter   4.25" 

Refractive Index of Faceplate 1  519 

Phosphor, Aluminized   P4 Silicate Type 

C.I.E. Coordinates: 

x-coordinate 0  333 

y-coordinate 0  347 

Luminance   White 

Persistence  Medium 

MECHANICAL 

Tube Dimensions: 

Overall Length 12  19" + 0.37" -0.38" 

Greatest Diameter of Bulb   5.00" ± 0.12" 

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

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

Bulb   J40H1 

Operating Position  Any 

Weight ( Approx.)   1-1/2 lb 

MAXIMUM AND MINIMUM RATINGS, Absolute-Maximum Values 

Face Temperature   100 max. °C 

Anode Voltage   42,000 max. V 

Electronic 
Components 

DATA 1 
2-69 



5AZP4 
Average Anode Power. 

Without forced-air cooling 
of faceplate   9 max. W 
With forced-air cooling of 
faceplate   12 max. W 

Air Flow to Face, when Average Anode Power Exceeds 9 
Watts: 
An air-cooling system is required to cool the face of these 
tubes when they are operated with an average anode input 
in excess of 9 watts. The system consists of a suitable 
blower and an air duct, having an outlet diameter of about 
2 inches, directed perpendicularly onto the face of the tube. 
The air flow must be adequate to limit the faceplate tem-
perature to 100° C. The cooling air must not contain water, 
dust, or other foreign matter. The air-cooling system should 
be electrically interconnected with the anode power supply 
to prevent operation of the tube without cooling. 

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

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

Grid-No.2 Voltage  400 max. V 

Grid-No.1 Voltage: 

Negative bias value   150 max. V 

Positive bias value   0 max. V 

Positive peak value   2 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode   175 max. V 

Heater positive with respect 
to cathode   10 max. V 

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

Under operating conditionsb  5.7 min. V 

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

cathode. 

Anode Voltage   40,000 Vc 

Average Anode Current  300 µA 

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

IMCBM Electronic Components 
DATA 1 



5AZP4 

Grid-No.2 and Grid-No.1 
Voltages for Visual Ex-
tinction of Focused Spot   See accompanying Cutoff 

Design Chart 

TYPICAL PERFORMANCE DATA 
At recommended operating values 

Grid-No.3 Current ( Total)   
Grid-No.3 Current Characteristic 

Grid-No.2 Current   +15 kult 

Equivalent passband (Ne)  270 

(For sine-wave response, see accompanying 

Typical Sine-Wave Response) 

Center Resolutiond  900 TV Lines 

Drive Characteristics   See accompanying Typical 
Drive Characteristics 

Luminance at 300 µA  1650 fL 

Luminance Characteristics . . See accompanying Typical 
Luminance Characteristic 

See accompanying Typical 

LIMITING CIRCUIT VALUES 

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

HIGH-VOLTAGE CIRCUITS 

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

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

(unbypassed)   0.1 MQ 

LOW-VOLTAGE CIRCUITS 

Grid-No.2 Circuit Resistance 
(bypassed)   10 IcS2 

Grid-No.1 Circuit Resistance 
(unbypassed)   1 IcS2 

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

Cathode Circuit Resistance 
(unbypassed)   1 kQ 

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

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

Electronic 
Components 

DATA 2 
2-69 



5AZP4 
C Brilliance and definition may change with decreasing anode 

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

d Determined for a 3-inch high TV resolution test pattern with 

tube operating at an average screen current of 300 micro-
amperes. 

HIGH-VOLTAGE PRECAUTIONS 

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

X-RADIATION WARNING 

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

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

SCHEMATIC DIAGRAM OF CIRCUIT SHOWING PROTECTIVE 

ELEMENTS EMPLOYED TO PREVENT TUBE DAMAGE 
TO ANODE SUPPLY, 
+400V 

45 kV 

0.11//t1 
IS kV MAX 

TYPE 
502P4 

TO GRID-No I 
SUPPLY 

TO CATHODE = 
SUPPLY 

AC SUPPLY 

HERMETICALLY 
SEALED 20V MAX 
SPARK GAP 

001 MCI 
101.f 

eon 

TO LOW IMPEDANCE SOURCE EQUAL 
TO AVERAGE VOLTAGE APPLIED TO 
CATo00E 

TO GRIDNo 3 (FOCUS 
ELECTRODE) SUPPLY 
(LOW IMPEDANCE RELA-
TIVE TO TOE 0 IMO 
RESISTOR) 
APEROS , +9 kV 

TO GRID-No 2 SUPPLY 

(LOW IMPEDANCE RELA-
TIVE TO THE 001 MG 
RESISTOR), + 400 V 

921.0 - 2955 

* The value of capacitor should be such that its charging 

time constant is at least five times greater than the firing 
time of the spark gap. 

In.COA Electronic Components 
DATA 2 



5AZP4 
DIMENSIONAL OUTLINE— Dimensions In Inches 

e 
%6 MIN. 

ANODE MOLDED-ON 
INSULATED CABLE 
48 LONG (APPROX ) 1..0 
TO BULB WALL s. 25 r 
(NOTES 1134) 

5 00 .1.12 DIA 
4.50 MIN 

SCREEN DIA 
OPTICAL-DUALI , 

CIRCLE 
4.25 MIN. DIA 

.155 

1.55 MAX. -•à,, 

7.255 

REFERENCE LINE 1.200 
(NOTE 2) 

NOTE 5 

SMALL- SMELL 
DUODECAL 
7- PIN BASE 

JEDEC NO 137-51 
(NOTE 3) 

.950 
MAX 

1.44 
e .06 

.75 
j s . 19 

EXTERNAL 
INSULATING 
cOATING 

7.91 
• . 18 
- . 19 

4.28 
.19 

1_ 

12 19 
• . 37 

- 38 

8.28 
.19 

92Lm•Ine 

Note 1: The plane through the tube axis and vacant pin 
position No.3 may vary from the plane through the tube axis 
and anode-cable connection at bulb wall by angular tolerance 
(measured about the tube axis) of ± 20°. Anode-cable con-
nection is on same side as vacant pin position No.3 
Note 2: Reference line is determined by position where gauge 
1.500" + 0.003" — 0.000" I.D. and 2' long will rest on bulb 
cone. 
Note 3: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Socket contacts corresponding to vacant pin positions No.3, 
4, 5, 8 and 9 should be removed in order to provide maximum 
insulation for pins No.6 and 7. 
Note 4: Anode cable should not be sharply bent within 3" of 
bulb wall. 
Note 5: The windings of the deflecting yoke should not ex-
tend more than 2" from the reference line toward the base. 
They should be insulated to withstand 20 kV and be spaced 
at least 1/10" from the tube neck. 

IMCOM Electronic Components 

DATA 3 
2-69 



5AZP4 

TERMINAL DIAGRAM (Bottom View) 

G3 IC 

ANODE 

G4,CL 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 6: Grid No.3 

Pin 7: Internal Connection — Do not use 

Pin 10: Grid No.2 

Pin 11: Cathode 

Pin 12: Heater 

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

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

REFLECTIVE OPTICAL SYSTEM 

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

BLOWER  

SPHERICAL 
MIRROR 

CORRECTING LENS 
X-RAY SHIELD 

FACEPLATE OF 
PROJECTION 
KINESCOPE 

-- -1+-
72 7 

DEFLECTING 
YOKE 

92LS - 2952 

mœzn Electronic Components 
DATA 3 
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TYPICAL GRID-No.3 CURRENT CHARACTERISTIC 

• 1000 e i GRID-No.3 VOLTAGE ADJUSTED FOR FOCUS AT 
300 MICROAMPERES ANODE CURRENT. 

6 GRID-No.2 VOLTAGE ADJUSTED FOR SPOT CUTOFF 

AT INDICATED GRID-NoI VOLTAGE 

° GRID- No I VOLTAGE AT SPOT CUTOFF. - 150 VOLTS 

•. ZERO BIAS POINT 

O 

6 

10 2 6 e 6 100 2 2 " 000 e l0000 

ANODE CURRENT- MICROAMPERES 
9,LV 

IMC2B0 Electronic Components 
DATA 4 

2-69 
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TYPICAL SINE-WAVE RESPONSE 

EQUIVALENT PASSISANO ( NO = 270 
3" X •1" TELEVISION RASTER 

LINE NUMBER ( N) IS THE NUMBER Of HALF WAVELENGTHS 
OF SINE- WAVE PATTERN PER PICTURE HEIGHT 

ANODE CURRENT • 300 MICROAMPERES 

ANODE VOLTAGE • 40 KILOVOLTS . 

f— T 

i 

... 

! i . 

o • • 

o • o o 

- RESPONSE FACTOR (r 

o 

92L51 IV? 

• 

MCOM Electronic Components 
DATA 4 
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TYPICAL DRIVE CHARACTERISTICS 

e GRID-DRIVE SERVICE 

10000 

6 

• 

e 

ANODE - TO- CAT HODE VOLTAGE • 40,000 VOLTS 

GRID -NH 3- TO- CATHODE VOLTAGE ADJUSTED FOR FOCUS 

AT 300 MICROAMPERES ANODE CURRENT. 

GRID-No.2- TO- CATHODE VOLTAGE ADJUSTED FOR SPOT 

CUTOFF AT INDICATED GRID-No .1 VOLTAGE 

• • ZERO BIAS POINT 

1 

VIDEO SIGNAL FROM SPOT CUTOFF- VOLTS 
921 NI • 912 

MW Electronic Components 
DATA 5 

2-69 
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TYPICAL DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

10000 

o 

10 

ANODE- TO•GRID•NAI VOLTAGES 40,000 VOLTS 

GRID-No 3-TO-GRID•Nol VOLTAGE ADJUSTED FOR 

' FOCUS AT 300 MICROAMPERES ANODE CURRENT 

GRID- No 2- TO- GRID-No I VOLTAGE ADJUSTED FOR 

SPOT 

• - ZERO 

CUTOFF 

-BIAS 

AT 

POINT 

INDICATED GRID No.I VOLTAGF. 

9. _ 
L.  , , , , 

r 
r 

r 

4 

I 

, 17, 

9 

--{ 

e.. 
' d -  

4 6 10 2 • 6 ,00 

VIDEO SIGNAL FROM SPOT CUTOFF- VOLTS 

4 6 .000 

92004112 

DUCEM Electronic Components 
DATA 5 
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TYPICAL LUMINANCE CHARACTERISTIC 
L
U
M
I
N
A
N
C
E
 
-
 F
O
O
I
L
A
M
B
E
R
T
S
 

10000 

2 

1000 

100 

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

AT 300 MICROAMPERES ANODE CURRENT 
RASTER SIZE. 3.8 4* 

6 21 2 • 6 
10 100 ,000 

ANODE CURRENT — MICROAMPERES 

10000 

BALS - 2554 

MCEDO Electronic Components 
DATA 6 

2-69 



5AZP4 

CUTOFF DESIGN CHART 

HEATER VOLTAGE • 6.3 VOLTS 
ANODE - TO- CATHODE VOLTAGE • 40,000 VOLTS 
GRID No. 3- 70- CATHODE VOLTAGE ADJUSTED FOR F CU3 

.-.. 1 

é 

.--
,.. 

400 
7t--- '--- ". • s S,  

a 
- - , 

it ____ 
e i_. z. 

3 cr 

i 
200 , 

SY? 
0 

ii 
0 lc* . . 

te 
Gt \-_ 

• ' t. 1 •-• 
0 -20 -40 -60 -80 -100 - 120 -140 -160 

GR D No.1- TO- CATHODE VOLTS 

92LS-2953 

Electronic 
Components 

DATA 6 
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HIGH-VACUUM CATHODE-RAY TUBE 
13P , RP;  

General: 

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

Direct Interelectrode Capacitances ( Approx. I: 
Grid No.1 to All Other Electrodes. . . . 8.0 
DJ1 tu DJ 2   1.3 . put 
DJ3 to DJ4   1.2 • uf 
DJ i to All Other Electrode=  9.5 . ppf 
DJ3 to All Other Electrodes  12.0 
DJ' to All Other Electrodes except DJ2   8.0 . puf 
DJ2 to All Other Electrodes except DJ1   7.5 . ppf 
DJ3 to All Other Electrodes except DJ4   10.0 . ugf 
DJ4 to All Other Electrodes except DJ3   7. . puf 

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

Med;um Persistence  
Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   16-3/4" ± 3/8" 

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

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

Basing Designation for BOTTOM VIEW   11N 
Pin 1— Heater 6 Pin 7— Anode No.2. 
Pin 2— No Connection 5 Grid No.2 
Pin 3--Deflecting Pin 8— Deflecting 

Electrode DJ1 5P Electr.DJ2 
Pin 4— Anode No.1 Pin 9— Deflecting 
Pin 5— Internal Con. 2 10 Electr.DJ3 

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

Electrode DJ4 Cathode 

DJ, and 0/2 are nearer the screen 

DJ3 ana W 4 al ,,are' the base 

With 101 positive with respect to 0,12, the spot is de— 

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

DJ4, the spot is deflected toward pin I. 

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

its intersection with the plane through the tube axis and 

pin I does not exceed 100 . 

The angle between the trace produced by DJ3 and DJ 4 and 

the trace produced by DJ  and DJ 2 is 900 2 3°. 

JULY 1, 1945 DATA 1 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA rueersoN, NEW JERSEY 
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HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding page) 

Maximum Ratings, Absolute Values: 

ANODE-No.2 A GRID-No.2 VOLTAGE  2200 max. volts 
ANODE-No.1 VOLTAGE  1100 max. viilts 
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 

lypical 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 Cutoff0. -30 -40 volts 
Max. Anode-No.1 Current Range. Between -50 and +10 uamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.404 0.393 mm/v dc 
DJ3 and DJ4   0.446 0.334 . mm/v dc 

Deflection Factor: ** 
DJ1 and DJ2   63 84 v dc/in. 
DJ3 and DJ4   57 76 v dc/in. 

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

• Individual tubes may require between , 251 and —301 of the values shown 
with grid—No.1 voltages between zero and cutoff. 

/visual extinction of stationary focused spot. Supply should be adjust— 
able to ± 501 of these values. 

'See curve for average values. 

Individual tubes may vary from these values by t 171. 

Spot Position: 

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

centered at the geometric center of the tube face and having 

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

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

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

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

shielded from all extraneous fields. To avoid damage to the 

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

tion of anode voltages. 

Maximum Circuit Values: 

Grid-No.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 

AA it is recommended that all deflecting—electrode—circuit resistances be 
approximately equal. 

JULY 1, 1945 
RCA VICTOR DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON. NEW 1111SEV 

DATA 1 
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HIGH-VACUUM CATHODE-RAY TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HIGH-

VOLTAGE 
AC 

SUPPLY 

Cl: 0.1 pf 
C2: 1.0 mf 

Cl Cl CO C°: 0.05-pf r a 
RI R2: 2 Negohms 
R3: 6 llegohms 

VOLTAGE 

INPUT 

TO 

DEFLECT ING 
ELECTRODES 

Pl 2-11egohni Potentiometer 
RS: 1.0 megohni 
Rh: 0.5-Rego'''. Potent icimeter 
07 Re: Dual 5-Rego'. Potentiometer 
R9 RIO: Dual 5-megohm Potentiometer 
R11 R12 R13 Rlii 2 »ponies 

*When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes. 

The license extended to the purchaser of tubes appears in the License Notice 
accompanying them. informed ion Contained herein is furnisned without ass urn i rg 

any OD i gat ions. 

JULY 1, 1945 RCA VICTOR DIVISION 
RADIO 0000W1014 Of »amok 114111014. KW nun 

DATA 2 
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HIGH-VACUUM CATHODE-RAY TUBE 

JULY 1, 1945 RCA VICTOR DIVISION DATA 2 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

RADIO CORPORATION OF AMERICA, NARRISON, NEW JERSEY 
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AVERAGE CHARACTERISHCS 

E f = 6.3 VOLTS 

— ANODE NI VOLTS ADJUSTED TO GIVE FOCUS   

ANODE NS2 
GRID N.9.2 VOLTS 

 _!rff::._  

CURVE 

A 

ELECTRODE 
CURRENT 

ANODE NS 1 

ANODE NEI I 

ANODE NS 2 
S. CR1D NI'. 2 

2000 

1500 

2000 

4 

D 
ANODE NE' 2 
8 GRID NS 2 1500 

GRID N21 VOLT 

O —20 

S 

O — 40 —30 —20 —10 

GRID N2 1 VOLTS 

FEB. 7, 1945 RCA VICTOR DIVISION 
CORPOUtION Of ryrw 

1000 

92CM-4984R3 





5CPI-A 
OSCILLOGRAPH TUBE 

POST—DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS EIECTROSTATIC DEFLECTION 

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

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. . . 8 ▪ µILE 
Cathode to Al! Other ElectrodeS. . . . • . 
011 to DJ2   
013 to DJ4   
DJ1 to All Other Electrodes  
DJ2 to All Other Electrodes  
DJ3 to All Other Electrodes  
DJ4 to All Other Electrodes  

Phosphor ( For Curves, see front of 
Fluorescence and Phosphorescence 
Persistence of Phosohorescence   

Focusing Method  Electrostatic 
Deflection Method   Electrostatic 
Overall Length   16-3/4" ± 3/8" 
Greatest Diameter of Bulb   5-1/4" ± 3/32" 
Minimum Useful Screen Diameter   4-1/2" 
Mounting Position  Any 
Cap  Recessed Small Ball (JETEC No.J1-22) 
Base . . . . Medium-Shell Diheptal 12-Pin (JETEC No.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 Pin 11- Deflecting 
Pin b- Anode No.1 Electr.0.11 
Pin 7- Deflecting Pin 12- No Con-

Electrode DJ3 A nection 
Pin 8- Deflecting Pin 14- Heater 

Electrode 014 Cap - Anode No.3 

2 . . . . µw.f. 
2 . . uuf 
9 . . . 
9 . • • • µuf 
7 . • • . utif 
8 . . . . µuf 

this Section) . • . . P1 
Green 

Medium 

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

With 011 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 Tube 
axis: Pin 5, 10'; Cap ( on same side of tube as pin 5). 
10°. 

The angle between the trace produced by ŒJ1 and 0,12 and 
the trace produced by DJ3 and Us is 90° 30, 

OCTOBER 1,1951 TUBE DEPARTMENT 
1A010 CORPORATION Or AMERICA, .11ISON, NEW JERSEY 

DATA 
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5CPI-A 

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

Negative bias value  200 max. volts 
Positive bias values   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 (Ebl between 2000 «. and 4000 volts 
and any anode-No. 2 voltage (e 2) between 15ooà and 2000 volts 

Anode-No.1 Voltage . . . . 18.7 to 34.5% of Eb2 . volts 
rid-No.1 Voltage& . . . . 1.5% to 4.5% of Eb2 . volts 

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

Deflection Factors: 

OJi & 002 
003 d 004 

DJ]. & 002 
DJ3 A 0.14 

Spot Position 

When Eb3 = 2 X Eb2 

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

When Eb3= Eb 2 

31 to 42 v dc/in./kv of Eb2 
27 to 37 y dc/in./kv of Eb2 

104 

Examples of Use of Design Ranges: 

For anode-40.3 
voltage of. . 2000 3000 4000 Volts 

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

Anode-No.1 Vol t. 375 to 690 280 to 515 375 to 690 volts 
Grid-No.1 Vol t.6 -30 to -90 -22.5 to -67.5 -30 to -90 vol ts 
Deflection Factors: 

DJ1 d 002 • • . 62 to 84 59 to 80 78 to 106 0 
DJ3 A 0.14 • • . 54 to 74 50 to 68 66 to 90 0 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
Resistance in Any 

Deflecting-Electrode Circuit" 

S, L. 4. ee, 0. See next page. 

1  5 max. megohms 

5  0 max. megohms 

Indicates a c,,ange. 

OCTOBER 1,1951 
RAE DEPARTMENT 

IRMO CORRORROON OF »AUK', FIARRISON. paw JERSEY 

DATA 1 
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OSCILLOGRAPH TUBE 

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

• At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode-No.2 input power to 6 watts. 

•• It is recommended that anode-No.9 voltage be not less than 9000 volts 
for high-speed scanning. 

a Recommended minimum value of anode-No.2 voltage. 

Fos vissuul c,.itcfr mf undeflwcted focused spot. 

O Volts dc/in. 

166, With heater voltage of 6.9 volts, anode-No.9 voltage of 4000 volts, 
anode-No.2 voltage of 2000 volts, anode-NO.1 voltage adjusted to focus, 
grid-No.1 voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through 1 -megohm resistor to anode No.2, 
and tube shielded from all extraneous fields, the center of the 
undeflected, focused spot will fall within a circle having a 12.6-mm 
radius concentric with the center of the tube face. 

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

OCTOBER 1,1951 TUBE DEPARTMENT 
IWO COIFORATsON Of MONICA. HAIIIISON, NEW JERSEY 

DATA 2 
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OSCILLOGRAPH TUBE 

HIGH-
VOLTAGE 

AC 
SUPPLY 

TYPICAL OSCILLOGRAPH CIRCUIT 

92C5-8574R3 

ANODE 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

 o 
HEATER GRID MODU-
SUPPLY R18 LATION INPUT 

Ce 

CI: 0.1 oaf, 2500 Volts R5; 2-Megohm Potentiometer 
C2; 1.0 ¿uf, 200 Volts 86: 1.5 Megohms, 0.5 Watt 
C3, 0.1 ¿uf, 2500 Volts R7: 0.5-Megohm Potentiometer 
CA C5 C6 Cl: 0.05-mf, RB 89, Dual 5-Megohm Potentiometer 

Blocking Capacitors.,  RIO 1711: Dual 5-Megohm Potentiometer 
C8: 0.0001 ¿ut, 2500 Volts R12 RI) RIA R15; 2 Megohms, 0.5 Watt 
RI: 50 Megohms (Five 10-Meg- 1716: 0.5 Megohm, 0.5 Watt 

ohm. 1-Watt Resistors R17; Not less than 2000 ohms per 
in Series) volt of positive signal 

82 RS: 2 Megohms, 0.5 Watt 818; 5 Megohms, 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 
,ating ( 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 80.2 be returned to a point in the amplifier 
system which will give thelowest possible potential difference between 
anode 80.2 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 CORPORATION OF AMERICA. NARRISON, NEW JERSEY 

CE-6574R3 
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OSCILLOGRAPH TUBE 

SCREEN RADIUS 

2 14, MIN. 

ANODE N2 3 
RECESSED 

SMALL BALL 
CAP 

JE TEC N2 JI-22 

514z-t 32" 

I 0 3/8. 

MAX. 

MEDIUM- SHELL 
DIHEPTAL 
12- PIN 
BASE 

JETEC N2 B12-37 

4. OF BULB WI LL NOT DEV I ATE AAORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE 

92CM-6408R4 

OCTOBER 1,1951 TUBE DEPARTMENT 
RADIO CORPORATION Of »AFIIICA. HARRISON, NEW JERSEY 

CE-6408R4 
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CHARACTERISTICS 

Ef. = 6.3 VOLTS 

ANODE- NI VOLTS ADJUSTED FOR FOCUS 

ANODE- NS-' 3 VOLT S 2 t ANODE - N2. 2 VOLTS 

R
E
L
A
T
I
V
E
 
L
I
N
E
 
B
R
I
G
H
T
 N
E
S
S
 

100 

90 

80 

70 

60 

50 

O 

30 

20 

o 
1500 1600 1700 1800 1900 2000 

ANODE - Na2 VOLTS 

DEC.23,1946 TUBE DEPARTMENT 92CM-6820 
R.I0 CORPORATION OF •. RICA 
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CHARACTERISTICS 
,•I T 1- •- I. 

t f = 6.3 VOLTS 

ANODE - N2 1 VOLTS ADJUSTED FOR FOCU.D 

_ ANODE - NP- 3 VOLTS GREATER THAN 
ANODE- 1,12 2 VOLTS 

GRID- N2 1 VOLTS.° 

MAX TOTAL CURRENT FOR ANY TUBE 

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

11T 

, 
7:11 LL   

th 

t  

tr;  

t,t_•, "4-2-14 I 
: 

" tJ 
cr 

• 0_ 3000 
1 

•  

og 
Z 
2000 

o 
O 

• «1 

N 
01 

1 
• 1000 

O o 

_1 

O 

1 -2 : 

•••• 

300 

 200 

' 

t-
122,2 

1-,-1  

1400 1600 1800 
ANODE - N 2 2 VOLTS 

DEC. 24, 1946 

100 

2000 

TUBE DEPARTMENT 92GM- 6821 
P.O10 <00.0.1101.4 Of Xert1C• n•et,O, ,StY 
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AVERAGE CHARACTERISTICS 

I I I I- Ii I I 

Ef = 6.3 VOLTS I.. I 
ANODE N2. 1 VOLTS ADJUSTED TO G VE FOCUS 

CURVE 
ELECTRODE 
CURRENT 

ANODE-NE*2 
VOLTS 

ANODE - NE 3 
VOLTS 

A ANODE N°1 2000 2000 -4000 

ANODE NE 1 1500 1500-3000 

ANODE N2 2 2000 4000 

D ANODE NR 2 1500 3000 

E ANODE NE 3 2000 4000 

ANODE NE 3 1500 3000 

GR.D-N ,21 VOTS 
-60 -40 -20 

ES 

W 200  

2 

O 

2 

Ui 
o 
0 
z 50 

150   

00 

••••••••• 

1600 

200 

Ui 
cr 
Ui 
a. 

O • 
800 

01 

L.1 

0 
2 • 

400 

-60 -40 -20 

DEC. 26,1946 

GRID - N.21 VOLTS 

O 
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Is3 
5CP 11 -A 

OSCILLOGRAPH TUBE 
Ro5L•nEFLFrTION ACCELERATOR 

ELEcrungTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CP11-A is the same as the 5CP1-A, except that it has 
a screen of the short-persistence, blue- fluorescence 
type designated P11. Its highly actinic fluorescent 
spot of unusually high brightness makes the 5CP11-A par-
ticularly useful for ohotographic recording. Because 
its improved phosphor hes exceptional brightness for 
a blue screen, the 5LPil-A Is alau quite urAil fur 
4iGual ohsprvation of phenomena. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as well as the PERSISTENCE CHARACTERISTIC 

for the Pli PHOSPHOR are shown at the 
beginning of this Section. 

APFIL i, 1947 TUBE DEPARTMENT TE\TATIVE DATA 
RAD.0 CORPORATION OF AMERICA. HARRISON, NEW JERSEY 





5FP4A 

View-Finder Kinescope 

0 MAGNETIC TKOS MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Ile Optical: 

• 
Mechanical: 

• 

n 
lEDU • irp 1, No. fin • iii 

NC ANODE G( 

Pin I 

Pin 2 - hie itpr 
Pin 3 - Grit Nc.2 
Pin 4 - 

Pin 5- Grid No.1 

NC n 6 - h3arne as 
Pin 1 

Pin 7- Cathode 
Pin 8 - Heater 
K Cap- irriode 

(Grid No.3, 
Col lector) 

NC 

Maximum Ratings, Design—Center Values: 

-h.h00 max. 
410 max. 

te Heater npgirt iv, it. Ir . rp-pect ta cathode 
Heater pc, ' t th respect to cathode 

1r)O m,x. 
lriG max. 

volts 
volts 

volts 
volts 
volts 

vol te 

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

DATA I 
8-63 



5FP4A 

Typical Operat ion: 

Ano:- . : b  6000 volts 
dp-•   25C, vol to 

Grid—No.1 Vol tage tor v isual Txt '• 
of linden ected Focused Spot   vol ts 

Focused—Coil Current ( CC, approx. C ma 

Maximum Circuit Values: 

t 

a The product of anode voltage and a,er,je anode uurrent should ue 1,mited 
to 6 watts. 

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 0000 volts. 

For specimen focusing coil similar to JEDEC Focusing Coil 80.106 
positioned with air gap toward kinescope scrcen, and center line of air 
gaP 3-1/u . from Reference Line ( see Outline Drawing). The indicated 
current is for conditionwitn combined grid-NO.1 bias voltage and video-
signal voltage adjusted to produce a highlight brightness of 10 foot-
lamberts on a 3-7/o' s 2-718' picture area .. harply focused at center 
or screen. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N 



5FP4A 

.4 '54, 
DIA. .- 

1 ScREEN 4144 MIN„.1 ..._ 
DIA. 

314t 4iia 29".2 
*Vie, R7 

24 

I .950 
MAX 11W I CAP 

REFERENCE 1-  JEDEC NO. J1-22 
LINE I NOTE I) 

(NOTE 2) 

7'46' 

EFFECTIVE 
CENTER OF 
DEFLECTION 

1.375 .055 
DIA. 

BASE 
JEDECGROUPI 

No 138-H 
B8-65 
OR 

B5-80 
(NOTE 3) 

92CM-6362R5 

DIMENSIONS IN INCHES 

10 9/18 

345 

11 /8 

i 3/8 

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 ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF 10 0. ANODE TERMINAL IS ON SAME SIDE OF TUBE AS 

PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

GAUGE 1.430" +. 003" -000" INSIDE DIAMETER AND 2" LONG 

WILL RES1 ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF THE BOTTOM OF THE BASE. 

0 M IA RADIO CORPORATION OF AMERICA 
le801 Electronic Components and Devices Harrison. N. J. 

DATA 2 

8-63 



5FP4A 

AVERAGE GRID-DRIVE CHARACTERISTICS 
E.e• = 6.3 VOLTS 

ANODE VOLTS = 6000 
GRID - N22 VOLTS = 250 
GRID - Ns! BIASED TO CUTOFF OF 
UNDEFLEGTED FOCUSED SPOT 

RASTER SIZE = 3 7/e1"X 2 7/8" ( FOCUSED 
FOR AVERAGE BRIGHTNESS) 

• : .!' ' , ' T 
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Deflection Angle ( Approx.) 
Overall Length   
Greatest Diameter of Bulb  
Minimum Useful Screen Diameter 
Mounting Position  Any 
Cap  Recessed Small Ball ( JETEC No.J1-22) 
Base Long Medium-Shell Octal 8-Pin ( JETEC No.88-65) 

BOTTOM VIEW 

5FP7—A 

OSCILLOCRAPH TUBE 
meu,NETIC FOCij DEFi_ECTICh 

DATA 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes  8 µµf 
LatmOdC TO AI: l..Incr Eiectrodec  <,.mf 

Phosphor ( For Curves, see front of this Section) . . . . P7 
Fluorescence   Bl ue 
Phosphorescence  Greenish-Yellow 
Persistence of Phosphorescence   Long 

Focusing Method  Magneti c 
Deflection Method  Mag neti c 

530 
11-1/8" ± 3/8" 

4-15/16" ± 3/32" 
4-1/4" 

Pin 1- No 
Connection 

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

Connection 

Pin 5- Grid No.1 
Pin 6- No 

Connection 
Pin 7- Cathode 
Pin 8- Heater 
Cap - Anode 

Maximum Ratings, Design- Center Values: 

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

Negative bias value  
Positive bias value'   
Positive Peak value  

PEAK GRID-No.1 DRIVE FROM CUTOFF   
PEAK HEATER-CA HOUE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical Operation: 

Anode Voltage .  
Grid-No.2 Voltage  

8000 max. volts 
700 max. volts 

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

65 max. volts 

125 max. volts 
125 max. volts 

4000 7000 volts 
250 250 volts 

* At or near this rating, the effective resistance of the anode supply 
should oe adequate to limit the anode input power to 6 watts. 

▪ 'e'r;7c„:Inggi= ed:g:nens,".ItD''edrgesa roTevrIlge. in gen 

< Indicates a change. 

AUG. 1, 1951 TUSE DEPARTMENT 
OADIO COREORANON OF AMENEA.NAINSON. NEW SEES 

DATA 
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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 udrro 

Focusing-Coil Current 
(DC, approx.)#   96 ± 15% 128 ± 15% ma 

Spot Position  AN 

Maximum Circuit Values: 

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

° cor visual extinction of undeflected focused spot. 

A For specimen focusing coil similar to JETEC Focusing Coil No.106 
positioned with air gap toward face plate, and center line of airgap 
2-3/4 inches from Reference Line ( see Outline Drawing), and total 
anode current of 200 microamperes. 

AA The center of the undeflected, unfocused spotwill fall within a circle 
having P—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. lb ( GI, the 5FP7-A can 

be operated with much lower scanning frequencies. 

In general, operation of the 5FP7-A at an anode voltage 

below 4000 volts will not give persistence of useable 

brightness. 

OUTLINE DIMENSIONS for Type 5FP7-A 
are the same as those for Type 5FP4-A 

AVERAGE CHARACTERISTIC CURVE 
for Type 5FP7-A is the same as that shown for 

Type 78P7-A 

-.Indicates a change. 

AUG. 1, 1951 TUBE DEPARTMENT 
lAolo coRroemioN oF AMERICA HARRISON, NEW JERSEY 

DATA 



5FP14 

OSCILLOGFtAPII TUBE 
MAGNETIC FOCUS mAGNETIC DEFLECTION 

The 5FP14 ;3 the same as the 5FP7-à except that it 
utilizes a medium-long-persistence, cascade ( two- layer) 
screen which exhibits purple fluorescence of short 
persistence and orange phosphorescence which persists 
fora little over a minute under conditions of adequate 
excitation and low ambient light. 

Because of its medium- long persistence, the 5FP14 is 
particularly useful where either low- and medium-speed 
non- recurring phenomena or high-speed recurring phe-
nomena are to be observed. Furthermore, two or more 
phenomena can be observed simultaneously on the screen 
by means of a suitable switching arrangement. 

The persistence is such that the 5FP14 without filter 
can be operated with scanning frequéncies as low as 
30 cycles per second without excessive flicker. When 
used with yellow filter, such as Wratten No.15 ( G). 
the 5FP14 can be operated with much lower scanning 
frequencies. 

In general, operation of the 5FP14 at an anode voltage 
below 4000 volts will not nive 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. 

AUG. 1, 1951 TUBE DEPARTMENT DATA 
FADIO COFFOIATION OF MAIPtICA. MARRIS011. NEW FleSEV 





Is3 
5UPI 

OSCILLOGRAPH TUBE 
11, EIECIPusiATIC FOCUS ELECTROSTATIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 1. /0% . . . . ac 
Current  0.6 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . . . 8.0 me 
DJ1 to 019   2.5 me 
DJ3 to DJ4 ; fi MMf 
DJ1 to All Other Electrodes  11.0 . Mmt 
DJ2 to All Other Electrodes  8.0 . pf 
DJ3 to All Other Electrodes  7.0 . me 
DJ4 to All Other Electrodes  8.0 . kimf 

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

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   14-3/4" t 3/8" 
Greatest Diameter of Bulb  5-1/4" t4U : 
Minimum Useful Screen Diameter   
Mounting Position  Any 
Base   Small-Shell Duodecal 12-Pin 

Basing Designation for BOTTOM VIEW   12E 
Pin 1- Heater Pin 8- Anode N0.2, 
Pin 2- Grid No.1 e Grid No.2 
Pin 3-Cathode S e Pin 9- Deflecting 
Pin 4- Anode No.1 ci Electrode DJ2 
Pin 5- Internal Con. Pin 10- Deflectin, 

Do Not Use Electrode DJ1 
Pin 6- Deflecting Pin 11- Internal Con. 

Electrode DJ3 KEY Do Not Use 
Pin 7- Deflecting Pin 12- Heater 

Electrode DJ4 

DJ 1 and DJ2 are nearer the screen 

DJ3 and DJ, are nearer the base 

With DJ' positive with respect to 0.12, the soot is de-
flected toward pin 4. With 0.13 positive with respect to 

D,J4, the spot is deflected tcward Pin I. 

The angle between the trace produced by DJI and DJ2 and 

its intersection with the plane through the tube axis and 

pin I does not exceed 10 0 . 

The angle between the trace Produced by DJ3 and 0.14 and 

the trace produced by 0.11 and DJ 2 is 90° ± 30. 

or dc volts 
 amp 

DEC. 20, 1941 WREDEPARTIMENT TENTATIVE DATA 
'ODIO CORFOIATION OF »AMC., .111150.4, NEW 1E115E1 



5UPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design- Center Values: 

ANODE-No.2 • VOLTAGE   2500 max. volts 
ANODE-No.1 VOLTAGE   1000 max. volts 
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value  0 max. volts 
Peak positive value  2 max. volts 

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

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

Equipment Design Ranges: 

For any anode-A0.2 voltage ( Eb2) between i000* and 2500 volts 

Anode-No.1 Voltage . . . 17% to 32% of Eb2 volts 
Vax. Grid-No.1 Voltage 

for Visual Cutoff 4.51 of Eb2 . . volts 
Anode-No.1 Current for 
Any Operating Condition - 15 to + 10 . microamP 

Deflection Factors: 
DJi A DJ2   28 to 38.5 y dc/ n. / kv of Eb 2 
DJ3 A DJ4   23 to 31 v dc/in./kv of Eb2 

Examples of Use of Design Ranges: 

For anode-No.2 voltages xi 1000 2000 voLts 

Anode-\o.1 Voltage . . . 170-320 340-640 . . volts 
),,:ax. Grid-No.1 Voltage 

for Visual Cutoff -45 -90 . . volts 
Deflection Factors: 

DJ' A DJ2   28-38.5 56-77 volts dc/in. 
DJ3 6 DJ 4   23-31 46-62 volts dc/in. 

Maximum Circuit Values: 

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

Electrode Circuit° 5.0 max. megohms 

* Recommended minimum value. 

o It is recommended that the deflectino-electrode-circuit resistantes 

te approximately elual. 

o Anode No.2 and grid 10.2, which are connected together within tube. 

are referred to herein as anode No.2. 

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMEIIICA. IMRRISOW NEW JERSEY 



5U PI 
OSCILLOGRAPH TUBE 

TYPICAL CIRCUIT 

2 

o 
HIGH 

VOLTAGE 
AC 

SUPPLY 
o 

1690V 
DC 

R 4 

2,00V 
DC 

/  
120V 6 
DC 

120V 
nc 

240V 
DC 

SUP' 

GRID MODULATION 
INPUT 

RI R2:•2.5 megohms, 0.5 Watt 
R): 6 megohms, 3 Watts 
R4; 2-Megohm Potentiometer 
R5; 1 Megohm, 0.5 Watt 
66: 0.5-megohm Potentiometer 
R7: 0.5-megohm, 0.5 Watt 
CB; Not less than 2000 ohms per 

volt of positive signal 
RR; S-Megohms, 0.5 watt 

R6 

Nlo R11 

Rg 

R14 R15 R16 

12 RI3 

R 17 

HEATER 
SUPPLY 

C4 

05'3 
C5 ,.,, 

C6 ' D..; 

C7/ 

'Uci?" VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

92CM - 6819 

RIO - 611, 612 - R13: Dual Poten-
tiometers, RIO, RU. R12, R13: 

0.5 megohm 
R18 RI5 R16 R17: 2.2 megonne, 

0.5 Watt 
CI: 0.1 of, 2500 Volts 
C2; t of., 200 Volts 
C3: 0.0001 of, 2500 Volts 
Ca C5 C6 Cl: 0.1 pr, 600 Volts 

the 1 icense extemieo to the purchaser on tubes appears in 
the license not ice accompanying them. Informât ion contain-
ed herein is furnished without assuming any obligations. 

DEC . 20, 1946 DEPARTMENT CE-6619 
4411.0 COIPOtATION Of AafallICA. HAMMON. NM Alin 



5UP I 
OSCILLOGRAPH TUBE 

MAX. 

SCREEN 
RADIUS 

2 1/4 "MIN. 

.500° R. 

1.71" R. 

SMALL SHELL 
DUODECAL 

12-PIN BASE 

(NOTE 

5 3/3 ; 

14 3/4" 

54;± 

O 

C OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION POOH 

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

NOTE I: THIS BASE MAY BE SUPERSEDED BY AN ALTERNATE BASE 

WHICH WILL FIT THE SAME SOCXET BUT WHICH WILL HAVE A FLARED 

SHELL INDICATED BY THE DASHED LINES AND DIMENSIONED APPROXI-

MATELY AS FOLLOWS: 

A.1.85 . MAX., B. 0.500, C.0.200. MIN. , D.0.925.. 

92CM-676i 

DEC. 2C, 1J46 TUBE DEPARTMENT 
IA010 001FOIMION OF AMERICA.XARRISON. NEW lEISEE 
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Is3 
5UP I 

AVERAGE CHARACTERISTICS 
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•Ef = 6.3 VOLTS 

ANODE-N21 VOLTS ADJUSTED FOR FOCUS 
ANODE-N2 2 VOLTS= 2000 
----ANODE-N22 CURRENT 

FLUORESCENT- SCREEN CURRENT (SEE TEXT) 





5UP7 

Oscillograph Tube 
ELECTROSTATIC FOCUS ELECTROSTATIC DFFLFCTION 

For Extremely Low- Speed Recurrent, or Medium- Speed 

Non- Recurrent Image Displays 

Th , 51P7 ts the same as the 501 except for the follostng ttemo 

GENERAL 

Phosphor ( For curves, see front of this section)  P7 
 White 

Ycllowish-Green 
 Very-Long a,b 

5UP11 

Oscillograph Tube 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

For Photographic Recording and lissai Observattons 

The 5011 is the same as the 501 except for the follosing Items. 

GENERAL 

Phosphor ( For curves, see front of this section)   Pll 
lore co r•   Actinic-Blue 
  Actinic-Blue 
  Medium-Short 

5UP31 

• 

• 

I 

Oscillograph Tube 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

For Low- or Medium-Speed Non-Recurr trig Image Di splays 

The 50 liso the same as the 501 except for the to? lowtng I tems. 

GENERAL 

Phosphor ( For curves see type 7VP3I)   P3I 
•  Green 
 Green 
 Medium-Shortc ( Approx. 38 ,sec) 

a Persistence of useable brIghtor--sin be olddined aith an anode- So. 2 
voltage of as los as 1500 volts. 

b Time for initial brightness to decay to lte-i polo,. 

C Phosphorescence max have auseful brightness for over amisute under con-
ditions of adequate excitation and low- ambient illumination. 

0 eell RADIO CORPORATION OF AMERICA 
Nee Electronic Components and Devices Narnson N 1 





5WPI I 

TRANSCRIBER KINESCOPE 
ELECTROSTATIC FOCUS MAGNETIC DEFLELriuN 

DATA. 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes  7.5 • mgf 
Cathode to All Other Llettrode5   5 . me 

External Conductive Coating to Anode No.2   .r° max. • 
100 min. • me 

Me 

Phosphor ( For Curves,see f ront of this Sect ion(   pli 
Fluorescence   Blue 
Persistence  Short 

Focusing Method  Electrostatic 
Deflection Method  Magnetic 

50° 
11-7/16" t 3/8" 
  5" t 1/8" 

Minimum Useful Screen Diameter   4-1/4" 
Raster Size ( Approx  )  2-1/2" x 3-3/8" 
Mounting Position  Any 
Cap  Recessed Small Cavity 
Base   Small-Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW   12C 

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 

Deflection Angle ( Approx ( 
Overall Length   
Greatest Diameter of Bulb 

Maximum Ratings, Design- Center Values: 

ANODE-No.2 VOLTAGE   27000 max. volts 
ANODE-No.1 VOLTAGE   6000 max. volts 
GRID-No.2 VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

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

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

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

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

Typical Operation: 
Anode-No.2 Voltage"  27000 volts 

See next page. 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 
0010 AI,(1,CA H•ttl$014, NEW illtSIT 



5WPII 

TRANSCRIBER KINESCOPE 

Anode-No.1 Voltage Range 1 , 
Anode-No.2 Current of 20 uamG  4200 to 5400 volts 

Grid-No.2 Voltage"  200 volts 
Grid-No.1 Voltage forVisual Cutoff .   -42 to -98 volts 
Anode-No.2 Current   20 µamp 
Max. Anode-No.1 Current  25 µamp 
Grid-No.2 Current Range  -15 to +15 mamp 

Maximum Circuit Values: 

Grid-No.1-Circuit Resi.tance   1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storingmorethan 250 microcoulombs, and when the inherent regu-
lation of the power s•upply 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 
Grid-No.2-,Circuit Resistance 
Anode-No. 1-Circuit Resistance 
Anode-No.2-Circuit Resistance 

The resistors used snouldbecapable 
ages involved. 

Components: 
Deflecting Yoke  
Mor. Deflection Output Transformer: 

For use with 6057-G booster scanni ng tu be 

and separate high-voltage supply . . 

For use wi th single high-voltage tripler 

supply employing 3 193-G178016s. . 

Ver. Deflection Output Transformer . . 

180 min. ohms 
390 min. ohms 

6800 min. ohms 
30000 min. ohms 

of withstanding the volt-

RCA Type No. 201D11 

RCA Type No. 20411 

• RCA Type No. 21112 
• RCA Type No. 20412 

* Brilliance and definition decrease with decreasing anode voltages. In 
general, anode-Mo.2 voltage should not be less than 15000 volts. 

.* Subject variation of t itos oxen grid-No.1 voltage cutoff is desired at 
-70 .alts. 

OPERATING NOTES  

Soft x-rays are produced when the 5WPII is operated with an 

anode-No.2 voltage above approximately 20000 volts. These rays 

can constitute a health hazard unless the tute is adequately 

shielded. Relatively simple shielding should prove adequate, 

but the need for this precaution should be considered in equip-

ment design. 

Resolution of better then 700 lines at the center of the re-

produced picture can be produced by the 5WP II. To utilize such 

resolution capability in the horizontal direction with the 

standard scanning rate of 525 lines, it is necessary to use a 

video amplifier having a ba,d-width of at least 10 megacycles. 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 1 
RAW° CORPORATION OF AMERICA NARRISON. paW ERSEY 



5WPI I 

TRANSCRIBER KINESCOPE 

The screen of the 5WPIl 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. 

0peraLiunof tha residti in gradual browning of the face. 

The rate of browning increases markedly with increase in anoue— 

No.2 voltage, is proportional to beam current, ano is inversely 

proportional to the scanned area. The browning is most notice— 

able during initial operation; thereafter, a gradual increase 

in the amount of browning will be observed during the life of 

the tube. 

OUTLINE DIMENSIONS for the 5WP11 are the same 
as those for the 5WP15 

FEE, 1, 1949 TUMEDEPARTMENT TENTATIVE DATA 2 
RADIO COWORAIION OP AMERICA. HARRISON. NEW MED 
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5ZPI6 
FLYING-SPOT CATHODE-RAY TUBE 

HIGH RESOLUIluN CAFABILITY ALtIMINIZED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use as scanner in high-quality flying-snot video-signal éenerators 

DATA 

General: 

Heater, for Dnipotential Cathode: 
Voltage  6.3 
Cui - t  0.6 ± ing 

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

External conductive neck coating to ultor  

Faceplate, Flat  
Phosphor íror carves, see front of this Section)   

Aluminized 

ac or dc volts 
 amp 

Fluorescence--
Visible radiat'on  
Invisible radiation  

Phosphorescence--
Persistence of visible radiation   
Persistence of invisible radiation 

Focusing Method 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   40° 
Tube Dimensions: 

Overall length   14-3/8" ± 3/8" 
Greatest diameter of bulb  5" ± 1/8" 

Minimum Useful Screen Diameter 
Weight ( Approx.)   
Operating Position 
Cap  
Socket   
Base  Small-Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW   

8 
5 Auf 

POO max. µµf 
1100 min. µµf 

Clear Glass 
P16 

Violet 
Near Ultraviolet 

Very Short 
  Very Short 
Electrostatic 

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

Connection--
Do Not Use 

Pin 10- Grid No.2 
Pin 11- Cathode 

Maximum Ratings, Design-Center Valves: 

ULTOR VOLTAGE  
GRID-No.3 VOLTAGE  
GRID-No.2 VOLTAGE  

4-1/4" 
1-1/2 lbs 

 Any 
Recessed Small Cavity (JETEC No.J1-21) 

See Oserating Considerations 
JETEC No.87-51) 

12C 

Pin 12- Heater 
Cap-Ultor 

(Grid No.4, 
Collector) 

C - External 
Conductive 
Neck Coat-
ing 

27000 max. volts 
7000 max. volts 
350 max. volts 

.-Indicates a change. 

7-58 ELECTRON TUBE DIVISION 
RADIO CO111,0.7104 Or AmEeic• HMISON 51W JUICY 

DATA 1 



5ZPI6 

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: 
I,,ater negative with respect t cathode: 

'luring equipment warm-up period not 
,-nnds   41° max. volts 
s'rm-up period . . .   150 max. volts 

r-Pn-ct to cathode  150 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Eco) between 20000 and 27000 volts 

Grid-No.3 Voltage for focus 
with ul tor current of 
25 µa 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.? voltage  

20.5% to 26.5% of Ec 4 Volts 

2 to 5 times Ec i volts 

-20% to -50% of Ec2 volts 
-15 to +15 ma 

Examples of Use of Design Ranges: 

For ultor voltage of 20000 27000 Volts 

Grid-No.3 Voltage for focus 
with ultor current as 
indicated  4100 to 5300 5500 to 7100 volts 

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

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

Dltor Current  25 15 ma 

Maximum Circuit Values: 

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

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

-.Indicates a change. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION or AMERICA HARRISON, NE Ai JERSVI 

DATA I 



5ZPI6 FLYING-SPOT CATHODE-RAY TUBE 

OPERATING CONSIDERATIONS 

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

of the 5ZPI6 when it is operated at its normal ultor voltage. 

these rays can constitute a health hvizard unless the tube is 

adequately shielded for X-ray radiation. Although relatively 

simple shielding should prove adequate, make sure that it 

provide. tic raquiead nuainst por ,,, axl injury. 

The ba$e pies of the 5ZP16 fit the Duodecal I2-contact 

socket. The socket contacts correspondIng to the ua,ar't pin 

positions 1pin positions 3,4,5,8, and 9) should be removed 

in order to provide the maximum insulation for the high-voltage 

pins 6 and 7. The socket should be made of high-grade, arc-

resistant, insulating material and should preferably be de-

signed with baffles. 

Resolution of better than 1000 lines at the center of the 

reproduced picture can be produced by the 5ZPI6 when it is 

operated with 27,000 volts on the ultor. At lower ultor 

voltages, the resolution capability decreases. To obtain 

high resolution in the horizontal direction, it is neces-

sary to use a video amplifier having a bandwidth of about 

20 megacycles. 

The ultraviolet output of the 5ZPI6 is a linear function 

of the ultor current. For any particular value of ultor 

current, the ultraviolet output is approximately 50 per cent 

higher when the 5ZPI6 is operated with 27,000 volts on the 

ultor than when operated with 20,000 volts. 

Underscanning over a protracted period should be avoided 

because an underscanned area of the screen will be burned and 

thus give diminished radiation when the raster is again scanned 

to full size and be slightly noticeable in the reproduced 

picture. Furthermore, it is inadvisable to permit a modulated 

stationary pattern to remain more than a few minutes on the 

face of the tube. If it remains fora longer time, the phosphor 

will be burned unevenly over the pattern area. 

Neverallowthe beamito remain stationary, even momentarily, 
because the high peak energy in the beam will seriously damage 

the screen. Provision should be made to prevent such a possi-

bility. Provision should also be made in equipment design to 

insure that the ultor voltage will drop as fast as the scanning 

current when the equipment is turned off; or to bias grid 140.1 

to beam-current cutoff when the equipment is turned off. 

...-Indicates a change. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AIM RICA. HARRISON. NEW JERSEY 

DATA 2 
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5ZPI6 

F'LYING-SPOT CATHODE-RAY TUBE 

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 

VERTICAL/HORIZONTAL 
SMNTOOTH GENERATORS 

VERTICAL OUTPUT 
AMPLIFIER 

VERTICAL  
SCANNING 

HORIZONIAL 
OUTPUT 

AMPLIFIER 

HORIZONTAL 
SCANNING 

HIGH 

VOLTAGE 

,ULTOR 

HIGH-VOLTAGE 
POWER 
SUPPLY  

MULTWLIER-
PHOTOTUBE 

POWER SUPPLY 

VIDEO AMPLIFIER TO 

----- - ----.---* e çz 
r GRID Nei I  

-- EQUALIZATION 
WITH 

7 YOKE T YPE s t 

SZPI6 

SLIDE LENS W2I 
DEFLECTING 

SYNCHRONIZING 
MGNAL 

GENERATOR 

MIXED 
BLANKING 
SIGNAL 

/CONDENSER LENSES 

BLANKING 
AMPLIFIER 

TO LINE 
AMPLIFIER 

92CS-7597R2 

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

7-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

C-7597R2 



FLYING- 5ZPI6 
SPOT CATHODE-RAY TUBE 

e= 
414.. MIN. 

SCRELN DIA. 

4;$3" 

EXTERNAL 
TRANSPARENT 
INSULATING 
COATING 

et 1/8-D1A.-

414" 

9 3t; EXTERNAL 
.34; CONDUCTIVE 

NECK 
COATING 
(NOTE 3) 

SEE NOTE 4 

13,1;*'; 

ULTOR 
RECESSED SMALL 
CAVITY CAP 

:j£Terrri) 
, i-21 

REFERENCE 
LINE 

(NOTE 2) 

4220 
MAX. I434' 

i3t8' 
EFFECTIVE 
CENTER OF 
DEFLECTION 

i'74;t 14; 

SMALL-SHELL 
DUOIDECAL 
7- PIN BASE 

JETEC N2137-51 

92CM-7574R2 

Non 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 ( MEtSURED ABOUT 

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

SIDE AS VACANT PIN POSITION 3. 

NOTE 2: wilH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No.II0 ( SHOWN AT FRONT OF THIS 

SECTION ) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 

IS DETERMINED BY INTERSECTION ON PLANE cc' OF THE GAUGE 

WITH THE GLASS FUNNEL. 

NOTE 3: EXTERNALCONDUCTIVENECK COATING MUST BE GROUNDED. 

NOTE 9: 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 CE-7574R2 
,ADO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



5ZPI6 

AVERAGE CHARACTERISTICS 

E f = 6.3 VOLTS 

ULTOR VOLTS= 20000 
GRID- NB 3 VOLTS ADJUSTED TO GIVE FOCUS. 
GRID- NB 2 VOLTS = 200 

-70 -60 -50 -40 -30 -20 - 
GRID-N2 I VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORMION OF AIAFIKA, HARRISON, NI w .R5er 

400 ff, 
o. 

O 
CC 

300 

O 

O 

cc 
O 
F-

200 _F 
D 

92CM-7575R1 



5ZPI6 

AVERAGE CHARACTERISTICS 

E ç = 6.3 VOLTS 

ULTOR VOLTS = 27000 
GRID- N2 3 VOLTS ADJUSTED TO GIVE FOCUS. 
GRID- N2 2 VOLTS = 200 

-70 - 60 50 -40 -30 -20 
GR D- N2 I VOLTS 

ELECTRON TUBE DIVISION 
CORPORA ,ION of 0.0.1., nefal,ora NEW jf1,[v 

-10 

92GM-7576R1 





7 BP7—A 
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.): 
Arid No.1 to All Other Electrodes  8  5 mmf 
Grid No.2 to All Other Electrodes  
Cathode to All Other Electrodes  5 mmf 

Phosphor ( For Curves, see front of this Section) . .   No.7 
Fluorescence   Blue 
Phosphorescence  Greenish-Yellow 
Persistence of Phosphorescence   Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   53° 
Overall Length   13-1/4" t 3/8" 
Greatest Diameter of Bulb  7" t 1/8" 
Maximum Useful Screen Diameter   6" 
Mounting Position  Any 
Cap  Recessed Small Ball 
Base   Long Medium-Shell Octal 8-Pin 

BOTTOM VIEW 

Pin 1- No Pin 6- No 
Connection Connection 

Pin 2- Heater Pin 7- Cathode 
Pin 3-Grid No.2 Pin 8- Heater 
Pin 4- No 

Connection Cap - Anode, 
Pin 5- Grid No.1 Grid No.3 

Maximum Ratings, De.sgm-Center values: 

ANODE * VOLTAGE   8000 max. volts 
GRID-No.2 VOLTAGE  700 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value  125 max. volts 
Positive bias 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 Range° .   - 25 to -70 -25 to -70 volts 
Focusing-Coil Current& . .   75 to 102 99 to 135 ma 
Spot Position  

..° ,a, 0: See next page. 

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 
IWO CI:MTIN.TION OE AMERICA, IMT1115011, NEW MOE'. 



7BP7-A 

OSCILLOGRAPH TUBE 

Maximum Circuit Values: 

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

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulationofthe power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrodeandthe output capacitor 
should be as follows: 

Grid-No.1-Circuit Resistance   150 min. ohms 
Grid-No.2-Circuit Resistance   820 min. ohms 
Anode-Circuit Resistance   9100 min. ohms 

The resistors used should be capable of withstanding the volt-
ages involved. 

Components: 

RCA Focusing Coil   RCA Type No. 202D1 

re-
ferred t 

• eand rirdi110.2 anode. ,whion are connected together within tube, are re-

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

• Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 4000 volts. 

o For visual extinction of undeflected focused spot. 

• For JETEC Focusing Coil No. 106. or equivalent, with center line of air 
gap approximately 2-B/4. from reference line ( see Outline Drawing), and 
total anode current of 200 microamperes. 

# UniT17:1fr:Zurlgiflci:ee'nui: spot will fall within a circle 

JUNE 15, 1948 TENTATIVE DATA 
TUBE DEPARTMENT  

SODIO CORPORAIION OF AMERICA. WISC.( NEW JERSEY 



7BP7-A 

OSCILLOGRAPH TUBE 

5 34» 

± 

3 1/8"MAx 

SCREEN 
RADIUS 

3" MIN. 

.950" 
REFERENCE 7 MAX. 

LINE 
(NOTE 2) 

f- ANODE 
RECESSED 
SMALL BALL 

CAP 13 44 

(NOTE 1) 3 34 

EFFECTIVE 
CENTER OF 
DEFLECTION 

I.375"± . 055" 

LONG MEDIUM-
SHELL OCTAL 
8- PIN BASE 

(NOTE 3) 

i2 HA; 

NOTE 1: THE PLANE THROUGH THE UBE AXIS AND PIN No. 5 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMI-

NAL BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF 10 ° . ANODE TERMINAL I SON SAME SI DE OF TUBE AS PIN No.5. 

NOTE 2: REFERENCE LINE I S DETERmi NED BY POSI TION WHERE GAUGE 
1.430" + . 003" - . 000" I . D. AND 2" LONG WILL REST ON BULB 

CONE. 

NOTE 3: t OF BULB WI LL NOT DEVI ATE MORE THAN 2° IN ANY DI-

RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

THE BOTTOM OF THE BASE. 

92CM - 6367R3 

JUNE 15, 1948 TUBE DEPARTMENT 
EADIO COUNDREETICEN OE A/0111CA. NAtINSON, NEW SEISE? 

CE-6367R3 



78P7-A 

AVERAGE CHARACTERISTIC 
: : : I : : : : 1 : : I: : 

Ef . 6.3 VOLTS 

GRID - N 22 VOLTS= 250 , 

1200 

.71 

2  

 , 1000 

 BOO 

8 
o  

: 400 

: 200 

-50 -40 -30 -20 - 10 
GRIO-N 2 VOLTS 

MAR.22,1948 TUBE DEPARTMENT 
-0.,OR• •,. Of A.R., HA...5ov ,EW !flIty 

92CM-6373R1 



7C P I 
OSCILLOGRAPH TUBE 

EucTRosTATIC FOCUS, MAGNETIC  DEFLECTION 

CA/ 

General: 

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

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . . . 8.0 . . • • puf 
Cathode to All Other Electrodes  . 6.5 . . . . puf 

Phosphor ( For LurveS, see front of this Section) . . . . No.1 
Fluorescence 
Persistence  

Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Solid Deflection Angle ( Approx.)   57o 
Overall Length   13-7/16" t3/8" 
Greatest Diameter of Bulb  7" t1/8" 
Minimum Useful Screen Diameter   6-1/2" 
Cap  Recessed Small Ball 
Mounting Position  Any 
Base   Long Medium-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW   6AZ 
Pin 1- No Connection Pin 6- Cathode 
Pin 2- Anode No.1 Pin 7- Heater 
Pin 3- No Connection 3 6 Pin 8- Heater 
Pin 4- Grid No.2 P,. Cap- Anode No.2 
Pin 5- Grid No.1 

Green 
Medium 

Maximum Ratings, DesIgn-Center Values: 

ANODE-No.2 VOLTAGE   8000 max. volts 
ANODE-No.1 VOLTAGE   2400 max. volts 
GRID-No.2 VOLTAGE  300 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value  125 max. volts 
Positive bias value  2 max. volts 

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

Typical Operation: 

Anode-No.2 Voltage"  4000 7000 . . volts 
Anode-No.1 Voltage for 
Focus at 75% of Grid-No.1 

Voltage for Cutoff° . 780 1365 . . volts 
Grid-No.2 Voltage  250 250 . . volts 
Grid-No.1 Voltage for 

Visual Cutoff" . -45 -45 . . volts 

See neat page. 

AUG. 15, 1946 TUBE DEPARTMENT 
MVO CORPORATION Of AMERICA .11150.1, NEW JE•SEV 

DATA 



7CPI 

OSCILLOGRAPH TUBE 

• Brilliance and definition decrease withdecreasing anode—No.2 voltage. 
In general, the anode—No.2 voltage should not be less than 4000 volts. 

O Individual tubes may require between —yoa and 4.201 of the vailles shown 
with grid—No.1 voltages between zero and cutoff. 

** Visual extinction of undeflected focused spot. Supply should be Ad— 
justable 00 ± 50% of indicated value. 

Maximum Circuit Values: 

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

A TUBE DEPARTMENT 
RADIO CORPORATION OF AmERICA, KARRISON, NEW 11151v 

DATA 



co 
7CPI 

OSCILLOGRAPH TUBE 

ANODE Ne2 
RECESSED 
SMALL BALL 

CAP 
(NOTE 1) 

.950' 
MAX. 

EFFECTIVE 
CENTER OF 
DEFLECTION 

2' 

REFERENCE 
LiNE 

(NOTE 2) 

I.375"i.055" 

LONG MEDIUM-
/SHELL OCTAL 

8- PIN BASE 
(NOTE 3) 

13 7/18" 
3 " t /8 

12 7/8" 

i 3/8" 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 

No.2 MAY Vey FROM THE PLANE THROUGH THE TUBE 

AXIS AND ANODE No.2 TERMINAL BY AN ANGULAR TOLER-

ANCE ImEASURED ABOUT THE TUBE AXIS) OF 10 ° . 

ANODE No.2 TçRmINA1 IS ON SAME SIDE OF TUBE AS 
PIN No.2. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION 

WHERE GAUGE 1.430" + . 003" - . 000" I.D. AND 2" 

LONG WILL REST ON BULB CONE. 

MOTE 3: tOF. BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED 

AT THE CENTER OF THE BOTTOM OF THE BASE. 

92Cm-6364R2 

AUG. 15, 1946 VANEMPARMENT 
JADIO COIDICAIIATION OF ...AFRICA. ItAtIlSON. AlfW lttStY 

CE-6364R2 
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7CPI 

AVERAGE CHARACTERISTICS 
II l'' I ' I  

Efr 6.3 VOLTS 

ANODE-N!1 VOLTS ADJUSTED TO GIVE FOCUS 

-7- GRID -N22 VOLTS = 250 
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ELECTROSTATIC 

7D P4 

KINESCOPE 
F-0CoS MAGNETIC DULECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage  6.3   ac or dc volts 
Current  0.6 

Direct Interelectrode Capacitances lApprox.1: 
Grid No.1 to All Other Electrodes 
Cathode lu All Other Electrode. 

amp 

6 . . uuf 

f max me 
iluf 

External Conductive Coating to Anode No.211500 . 400 min. uuf 

Phosphor ( For Curves, see front of this Section) . . . . Noie .t4 

Fluorescence and Phospnorescence   vel Persistence of Phosphorescence   Medium 

Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   50° 
Ion Trap   Magnetic 
External Coating   Conductive 
Overall Length   14-1/16" t 3/8" 
Greatest Diameter of Bulb  7-3/16" t 1/8" 
Minimum Useful Screen Diameter   6" 
Raster Size ( Approx  )  4" x 5-1/2" 
Mounting Position  Any 
Cap  Recessed Small Cavity 
Base   Small- Shell Duodecal 7-Pin 

BOTTOM VIEW 

Pin 1- Heater 

Pin 2- Grid No.1 

Pin 6- Anode No.1 

Pin 7- Internal Con. - 
Do Not Use 

Maximum Ratings, Design-Center Values: 

ANODE-No.2. VOLTAGE'   
ANODE-No.1 VOLTAGE   
GRID-No.2 VOLTAGE  
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative bias value  
Positive bias value  
Positive peak value  

PEAK HEATER-CATHODE VOLTAGE 
Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 
After equipment warm-up period . . . . 

Heater positive with respect to cathode. 

See next page. 

4- Indicates a change. 

Pin 10- Grid No.2 

Pin 11- Cathode 

Pin 12- Heater 

Cap - Anode No.2. 
Grid No.3 

8000 max. volts 
i400 Max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

NOV. 15, 1949 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, mAREISOM, New JERSEY 

DATA 

4-

4— 



7DP4 
KINESCOPE 

Typical Operation: 

Anode-No.2 Voltage'  6000 . . volts 
Anode-No.1 Voltage for Focus°  1215 to 1645 volts 
Grid-No.2 Voltage  250 . . volts 
Grid-No.1 Voltage for Visual Cutoff". -27 to -63 volts 
Max. Anode-No.1 Current Range  -15 to +10 mamp 

Maximum Circuit Values: 

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

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulationtolimitthecontinuous short-circuit cur-
rent to5 ma. If the supply permits the instantaneous short-
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoulombs, the effective resistance in cir-
cuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No. 1-Circuit Resistance 
Grid-No.2-Circuit Resistance 
Anode-No.1-Circuit Resistance 
Anode-No.2-Circuit Resistance 

150 min. ohms 
470 min. ohms 
2700 min. ohms 
9100 min. ohms 

The resistors used should be capable of withstanding the volt-
ages involved. 

Components: 

Ion-Trap Magnet#   RCA Type No.20301 
Deflecting Yoke*   RCA Type No.201D12 

connected together Within tube, are 
Peeire'clqnalré 'in daranod 
The product of anode -No.2 voltage and average anode-No.2 current should 
never exceed 6 watts. 

Brilliance and definition decreasewith decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 5000 volts. 

With the combined grid-No.1 bias voltage and video- signal voltage ad-
justedto produce a highlight brightness of 12 foot- lamberts on a v. x 
5-1/2 . picture area. 

Visual extinction of undeflected focused spot. 

Thedc current required by thiS magnet is approx. 70 ma. for the typical 
operating conditions Show.. 

The horizontal deflecting-coil current required by this yoke to pro-
duce 5-1/2 picture width is approx. 410 ma. peak- to-peak under the 
typical operating conditions shown. The current varies directly as th. 
square root of the anode-No.? voltage. 

-mindicates a change. 

NOV. 15. 1949 TUBE DEPARTMENT DATA 
luDIO COW0RATION OF »AFRICA, NARIOSON. NEW 111510 



7DP4 

KINESCOPE 

SCREEN 
RADIUS 
3" MIN.— 

2 3:.• 

VMAx. 

5 ISA6» g etTIME 

e 3/1; E lfr N2) 

I"(NOTE 8) .f ej_ 

REFERENCE , 
LINE 

(NOTE 2) 

4 141'›NIN. 

(NOTE 6) 

5 3/"MIN. 

(NOTE 5) 

SEE NOTE 7 

I" FOR 
7 3/iji TUBE SUPPORT 

I 3/4 "± 1/4" 

t14: 

SEAL 

7 54; 
MAX 

ANODE Ne 2 
RECESSED SMALL 

CAVITY CAP 
(NOTE 1) 

3 I/4 "i 1/4 " DIA. 

.950MAX. 

EFFECTIVE 
CENTER OF 
DEFLECTION 

SMALL-SHELL 
DuODECAL 
7- PIN BASE 
(NOTE 3) 

13 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO-

SI T1ON 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 TERMINAL IS ON 

SAME SIDE AS VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

HINGED GAUGE 1.500" + . 003" - . 000" 1.0. AND 2" LONG WI LL 

REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXI BLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WI LL FALL 

WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DI-

AMETER OF 1-7/8". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: DI STANCE TO INTERNAL POLE PI ECES. PLANE THROUGH 

OCTOBER 15, 1947 memuourAftompa 
44/110 C0111.0lATION Of MIRKA, MAMMON, 14W OM 

CE-6664R1A 



7DP4 
KINESCOPE 

(continued from preceding page) 

PIN No.0 ANDTLIBE AXIS PASSESTHROuGHLINE JOINING CENTERS 

OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD OF ION-
TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT 

TO PIN No.6 AND SOUTH POLE TO PIN No.12. 

NOTE 6: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS 

SPACE. 

NOTE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

NOTE 6: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 

CLEAR AREA AROUND ANODE CAP. 
92CM-6664RI 

OCTOBER 15, 1947 TWEDEPARTMENT 
RADIO COIFOIATION OF AMEFICA. MAÉRISON. MEW miser 

CE-6664R1B 



7DP4 

AVERAGE CHARACTERISTICS 

Ef - 6.3 voi_Ts 

ANODE- Na 2 VOLTS= 6000 
ANODE -Na I VOLTS ADJUSTED TO GIVE FOCUS 
GRID- N2 2 VOLTS=2 50 
GRID- N2 I BIASED TO CUTOFF 
RASTER SIZE 4.2 X 5.6" 

50 
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40,  

LC 13' • 35 

_1 

FE, 30 
O 
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• 25 
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5 15 
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BOO 

700 a. 
crw 

Ui 

2 

600 cr0 

500 2 
Ui 
cc 
rc 

400 1'0,1 

2 

300 ZO 

200 

100 

0 10 20 30 40 50 60 
PEAK GRID- N21 SIGNAL VOLTS 

OCT. I4»947 TUBE DEPARTMENT 92CM-6674R1 





s31 
7J P 1 

OSCILLOGRAPH TUBE \ t/'  
El FrtnOSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

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

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes  6 • • • mmf 
DJ 1 to DJ2   j • • • PPf 
DJ3 to DJ4   2 • • • ggf 
DJ 1 to All Other Electrodes  9 • • • mgf 
DJ 2 to All Other Electrodes  9 • • . mmf 
DJ3 to All Other Electrodes  7 • • • mod 
DJ4 to All Other Electrodes  7 . . . gmf 

Phosphor IFor Curves, see front of this Section) No  1 
Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence   Medium 

rocusing Method  Electrostatic 
Deflection Method  Electrostatic 
Deflecting-Electrode Arrangement . . See Outline Drawing 

Greatest Diameter of Bulb  
Minimum Useful Screen Diameter   
Mounting Position  
Base   Medium-Shell Diheptal 12-Pin 

14-1/2" t 31: 
7" i 1/8" 

Any 
6" 

Overall Length   

Basing Designation for BOTTOM VIEW   

Pin 1- Heater Pin 9- Anode No.2, 
Pin 2- Cathode Grid No.2 
Pin 3- Grid No.1 Pin 10- Deflecting 
Pin 4- No Electrode 

Connection S DJ2 
Pin 5- Anode No.1 Pin 11- Deflecting 
Pin 7- Deflecting Electrode 

Electrode 2 A 0-J1 
CU3 Pin 12- Internal 

Pin 8-DeTlecting Connection-
D El,ctrodo o Not Use 

nil Pin 14 - Heater 

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

With DJ' positive with respect to DJ2, the spot is de-
flected toward pin 5. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJ1 and DJ2 by an angular toler-
ance ( measured about the tube axis) of 10°. Angle between 
DJ1 - DJ2 trace and DJ3 - DJ4 trace is 90° t 3°. 

JAN. 1, 1951 TENTATIvE DATA 1 TUBE DEPARTMENT 
11A010 CORPOtAtION OF . E.I CA ',ORISON, N "MY 



7JPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design- Center Values: 

4NODE-Nic.2. VOLTAGE°   
ANODE-No.1 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative bias value  
Positive bias value  
Positive peak value  

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

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

6000 max. 
2800 max. 

200 max. 
0 max. 
2 max. 

750 max. 

125 max. 
125 max. 

volts 
volts 

volts 
volts 
volts 

volts 

volts 
volts 

Equipment Design Ranges: 

For any anode-No.2 voltage (4 2) between woo' and 6000 volts 

Anode-No.1 Voltage . . . . 27% to 40% of Eb2 . . . . volts 
Max. Grid-No.1 Voltage 

for Visual Cutoff . . 2.8% of Eb2 . . volts 
Anode-No.1 Current for any 

Operating Condition. -15 to +10 . microamp 
Deflection Factors: 

DJ1 A DJ2  31 to 41 v dc/in./kv of Eb2 
DJ3 A DJ4  25 to 34 v dc/in./kv of Eb2 

Spot Position  

Examples of Use of Design Ranges: 

For anode-No.2 voltage of 2000 4000 volts 

Anode-No.1 Voltage . . . . 540-800 1080-1600 . . . volts 
Max. Grid-No.1 Voltage 

for Visual Cutoff . . -56 -112 volts 
Deflection Factors: 

DJ' A DJ2  62-82 124-164 volts dc/in. 
0.13 & DJ4  50-68 100-136 volts dc/in. 

Maximum Circuit Values: 

Grid-N.).1-,.:ircuit Resistance 1  5 max. megohms 
Resistance in Any Deflecting-

Electrode Circuit° 5  0 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 mill ¡ amperes. It the supply permits the 
instantaneous short-circuit current to exceed 1 ampere, or 
is capable of storing more than 250 microcoulombs, the 
effective resistance in circuit between indicated electroae 
and the output capacitor should be as follows: 

Grid-No. 1-Circuit Resistance   220 min. ohms 

0,0,..#4,0: See next page. 

JAN. 1, 1)51 TENTATIVE DATA 1 
TUBE DEPARTMENT 

RADIO CORPORATION OP APE RICA H•RRISORI. NEW JERSEY 



7JPI 

OSCILLOGRAPH TUBE 

Anode—No. 1—C i rcu; t Rcbi ntance  3000 mi n. ohms 
Anode—No. 2—C i rcui t Resistance  6800 mi n. ohms 

The resi stors used should be capable of withstanding the 
appl i ed vol tage. 

• nfl ,ej: ir?e:nlo ti,dei lir:s.a2,,a=h Ngr.e2. connected together within tube. 

O cr-r op,,tior it or near 0 volts on grid N0.1 and with 4000 to 6000 
it i, ', 5$ential that the effective resistance of 

,pply be adequate tCl limit tne ehude—h0.Z ingut 

Brilliance and definition decrease with decreasing ancidw—No./ .01 Nage. 
A value as low as 1000 volts is recommended only for low— velocity 
deflection and low ambient—light levels. 

The center of the undeflected, focused spot will fall within a circle 
having a 10—mm radius concentric with the center of the tube face. 

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

SCREEN 

RADIUS 

3» MIN.-

9 /8 » 

MAX. 

MEDIUM - SHELL 

DIHEPTAL 
12 - PIN BASE 

92CM - 666' 

7 3/8 

2" ± 1," 

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

JAN. 1, 1951 TUNE IMPARTMENT TENTATIVE DATA 2 
WatO COIPOIANON OF MONO,. NAIIIISON. NEW JEESEY 



7J P 1 

AVERAGE CHARACTERISTICS 
I 11111 1 I 

Ee = 6.3 VOLTS 

7 ANODE -N2 I VOLTS ADJUSTED FOR FOCUS 

  1000 

o 
o  

ff  

10) 

o o 

N 

I 

800 

200 

-120 -80 -40 

GRID- N2 I VOLTS 

o 

AUGUST 4, 1950 TUBE DEPARTMENT 92CM - 7521 
1.0 CORIOR•TION O MOSICA. NAUjON. ,j[Ne JEIM 
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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 lnterelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes  6 µµf 
Cathode to All Other EleLtrude ) à  emf 

Phosphor ( For Curves, see front of this Section). . . P7 
Fluorescence   Blue 
Phosphorescence  Greenish-Yellow 

Persistence  Long 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   500 
Overall Length   
Greatest Diameter of Bulb 

12-3/4" ± 3/8" 
7-3/16" t 1/8" 

Minimum Useful Screen Diameter   6" 
Mounting Position  Any 

Cap  Recessed Small Cavity OETEC No.J1-21) 
Base   Small-Shell Duodecal 5- Pin (JETEC No. 85-57) 

BOTTOM VIEW 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 

Pin 11— Cathode 

Pin 12- Heater • 
Cap - Grid No.3, 

Collector 

Maximum Ratings, Design-Center Values: 

Ultor. VOLTAGE   
GRID-No.2 VOLEAGE: 

Positive Value ( DC or Peak AC)   
Negative Value ( DC or Peak AC)   

GRID-No.1 VOLTAGE: 
Negative bias value  
Positive bias value*   
Positive peak value. . . .   

PEAK GRID-No.1 DRIVE FROM CUTOFF   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with resnPct to cathode. 

• 

8000 max. volts 

700 max. volts 
180 max. volts 

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

65 max. volts 

125 max. volts 
125 max. volts 

in the 7M—types, grid mo.3 WhiCh has the altor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as .ultor.. The altar in a cathode—ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior to 
its deflection. 

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

OCTOBER 1,1951 MK DEPARTMENT 
ItA010 C0110tATION Of AMIRICA, HARRISON, NEW JERSEY 

DATA 



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 yam 
Focusing-Coil Current 

(DC Approx.) ** , 64 t 15% 85 t 15% ma 
Spot Position   - Oa 

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 11000 volts. 

° For visual extinction of undeflected, focused spot. 
xx 

For specimen focusing coil similar to JETEC Focusing Coil No.109 po— 
sitioned with airgap toward faceplate andcenter lineof air gap 2-3/4. 
from Reference Line ( see Outline Drawing) and ultor current of 200 
microamperes. 

The center of toe undeflected, unfocused spot will fall within a circle 
having 12—mn radius concentric with the center of the tube face. 

Ind icates a change 

OCTOBER 1,1951 TUBE DEPARTMENT 

$0010 CORPORATION OF MAERICA. 04ARRISON. NEW JERSEY 

DATA 



7MP7 
OSCILLOGRAPH TUBE 

• 

SCREEN 
RADIUS 

— 

2%; 7,.J-

L 
5 ,5 'MAX 

4.;  

k 348' 

t REFERENCE 

2 //2" (NOTELE  2) 
(NOTE 4) 

7 — 

1  

92CM- 743823 

I' FOR 
U8E SUPPORT 

_L 4 

I' 

SEAL 
DIA 

7 

MAX 

RIO N23, COLLECTOR 
RECESSED SMALL 

CAVITY CAP NOTE I ) 
JETEC N2 JI- 21 12 -4 

-IN 950 MAX 

\ EFFECTIVE 
CENTER Or 
DEFLECTION 

7i. 14;3' 
SMALL-SHELL 
DUODECAL 
5- PIN BASE 
(NOTE 3) 

JETEC N2 135-57 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT 
PIN POSITION No.3 MAY VARY FROM THE PLANE THROUGH 

THE TUBE AXIS AND BULB TERMINAL BY AN ANGULAR 
TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) OF ± 100 . 

BULB TERMI NAL IS ON SAME SIDE AS VACANT PIN PO-

SIT ION No.3. 

t 3/8" 

NOTE 2: REFERENCE LINE I S DETERMINED BY POSIT ION WHERE 

REFERENCE-LINE GAUGE ( JETEC No. I 12) 1.500 + . 003"-

. 000" I. D. AND 2" LONG WILL REST ON BULB CONE. 

NOIE 3: uCI,CY FOR TH IS BAÇE snolno NOT BE RIGIDLY 
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 I-7/B". 

NOTE LOCAT ION OF DEFLECTING YOKE MUST BE WITHIN 

TH IS SPACE. 

OCTOBER 1,1951 TUBE DEPARTMENT CE-7438R3 
RADIO CORPORATION OF AMERICA, 'LAMSON, NEW JERSEY 



7MP7 

AVERAGE GRID— DRIVE CHARACTERISTICS 

7 

Ef = 63 VOLTS 

ULTOR VOLTS = 7000 

GRID NI BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

SCANNING AREA 12 X 12 CM 

ULTOR CURRENT 

— — HIGHLIGHT BRIGHTNESS 

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
 

o 

90 

80 

O 

60 

50 

10 

JULY 18, 1951 

900 

800 

700 

600 

2 

O 
cc 

500 U 
5 

O 
400 I: 

300 

200 

100 

1 
— 

20 30 40 50 60 70 
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TUBE DEPARTMENT 92CM — 7450RI 
NEW JEESEV 



7MP14 

OSCILLOGRAPH TUBE 
AGNETIC FOCUS  MAGNETIC DEFLECTION 

The 7MP14 is the came ax the 7MP7 except that it uti— 
lizes a medimum—long—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 MP14 is 
particularly , sef.1 whwreeither low— and medium,ppeed 
non— recurring phenomena or high—speed recurring phe— 
nomena are to be observed. Furthermore. two or more 
phenomena can be observed simultaneously on the screen 
by means of a suitable switching arrangement. 

The persistence is such that the 7MP14 without filter 
can be operated with scanning frequencies as low as 
30 cycles per second without excessive flicker. When 
used with yellow filter, such as Wratten No.15 ( G), 
the 7MP14 can be operated with much lower scanning 
frequencies. 

In general, operation of the 7MP14 at an 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 
R•ENC) COR/ORANON OF .celcA, HARRISON. NEW JERSEY 





7NP4 

Projection Kinescopes 
FORCED-AIR COOLED MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 20 FT. x 15 FT. PROJECTED PICTURES 

For Black-and-Ohtte Projection Systems in Theater and Clo.ed-

Circuit Television Applications 

ELECTRICAL 

Heater. for Unipotential Cathode 
6  6 . 5% V 

  0.62 A 
Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   35° 
Direct Interelectrode Capacitances ( Approx.) 

12 pF 
6 pF 

OPTICAL 

Faceplate Spherical, Non-Browning Glass 
Quality Rectangle of Faceplate 
(See Dimensional Outline)   5 x 3-3/4 in 

Refractive Index of Faceplate 1  469 
Projection-Throw Distance for 
20 ft x 15 ft Picture   60 feet 

Phosphor  Aluminized P4-Silicate-Sulfide Type 
Lumin,   White 
P,r-i t- n-,   Medium 

MECHANICAL 

Air Flow to Face   40 cfm 
The specified air flow should be delivered perpendicularly 

from a nozzle having a diameter of about 2 inches onto the 

face of the tube while it is in operation. See REFLECTIVE 
OPTICAL SYSTEM. In a typical system with air filter, the 
total system static pressure is approximately 0.25 inch of 

water. The cooling airmust not contain water, dust, or other 
foreign matter. The air-cooling system should beele,trically 

interconnected wi th the anode power , upply to prevent operat lOn 
of the tube without cooling. 

Cooling of the tube by a tangential flow of at racross its 

fare is not recommended because the temperature gradient 

produced across the face may result In immediate ordelaved 

cracking of the face. 

Operating Position   Any 
Tube Dimensions 

19-1/2 5/6 in 

  7 3/16 in 
Cap .   Medium ( JEDEC No.CI-5) 
Base. • • • • • Plastic Filled. Small-Shell Diheptal I4-Pin, 

(JEDEC No.814-15) 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TERMINAL DIAGRAM ( Bottom View) 

I -1•4,,at., 

"to.1 

orn t imm 
onn,•. t ion 
ronnection 02 

— t ion--
Do Not Use 

Pin 14 - Heater 
Cap - Anod ( Grit '. -)11ector) 

Note: Socket contacts for Pins No.5, 6, 7, 8, 10, 11, 12, and 
13 should be removed so that maximum insulation is provided for 
Pin No.9. 

H H 

I4N 

CATHODE-DRIVE' SERVICE 

Absolute-Maximum Ratings 

Anode-to-Grid-No.I Voltageb  80000 V 
Grid-No.3-to-Grid-No.I Voltage   20000 V 
Grid-No.2-to-Grid-No.1 Voltage   1300 V 
Cathode-to-Grid-No.I Voltage 

250 V 
0 V 
2 V 

Average Anode Currentb   2 mA 
Peak Heater-Cathode Voltage 

410 V 
150 V 
150 V 

Equipment Design Ranges 

ittth an) anode- to- grid-\ o.1 voltage ( E, 4 between 
70000c and 80000 volts and grid-No.2-to-grt5-No.I voltage 

(E281) between 400 and 850 volts 

Grid-No.3-to-Grid-No.I 
Voltage for Focus   20% to 22.6% of Eciegi V 

Grid-No.2-to-Grid-No.I Voltage 
for Visual Extinction of Focused 
Raster when Circuit Design 
Utilizes FixedCathode-to-Grid-
No.1 Voltage ( E4 1)   2.58 to 3.87 times Ek al V 

plus Eko voltaàe 
Cathode-to-Grid-No.I VideoDrive 
from Raster Cutoff ( Black Level) 
to White-Level Value  Same values as fixedcathode-

to-grid-No.1 voltageexcept video 
drive is a negative voltage 

.. I udac at es a change. 

DATA I RADIO CORPORATION OF AMERICA 
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Grid-No.3 Current See footnoted 
Grid-No.2 Current  -15 to + 15 

E.amples of Use of Design Rangos 

For anode-to-grld.)0.1 loltage of 75000 

Grid-No.3-to-Grid-No.I 
Voltage for Focus   15000 to 7000 V 

Grid-No.2-to-Grid-No.I Voltage for 
Visual Extinction of Focused Raster 
when Circuit Design Utilizes Fixed 
Cathode-to-Grid-No.I Voltage ( Eko) 
of 125 V  447 to 609 V 

Cathode-to-Grid-No.I Video Drive from 
Raster Cutoff ( black Level) to White 
Level Value   -125 V 

Maximum Circuit Value 

Grid No.I Circuit Resistance   1.5 megohms 

GRID-DRIVE e SERVICE 

Absolute-Maximum Ratings 

Anode-to-Cathode Voltageb  80000 
Grid-No.3-to-Cathode Voltage   20000 V 
Grid-No.2-to-Cathode Voltage   1050 V.._ 
Grid-No. 1-to-Cathode Voltage 

Average Anode Currentb   
Peak Heater-Cathode Voltage 

250 V 
0 V 
2 V 
2 mA 

410 V 
150 V 
150 V 

Equipment Design Ranges 

n'th .. y.flode ,oltage tEc4k) between 70000 c and 80000 
volt, andgr,(1-.2 voltage (F, 24) betueen 400 and on rot?, 

Grid-No.3 Voltage for Focus. . . . 20 to 22.6% of Eclik V 
Grid-No.2 Voltage for Visual 
Extinction of Focused Raster 
when Circuit Design Utilizes 
Fixed Grid-No.I Voltage ( Ec ik). • 2.58 to3.87 times Ecik V 

Grid-No.I Video Drive from 
Raster Cutoff ( 81ack Level) to 
White-Level Value  Same value as fixed grid-No.I 

voltage except video drive is 
a positive voltage 

Grid-No.3 Current See footnoted-e-
Grid-No.2 Current  -15 to'15 

Ind] ate.: a hanar. 

0 RADIO CORPORATION OF AMERICA 
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7NP4 

Examples of Use of Design Ranges 

For anode toltage 7',000 

Grid-No.3 Voltage for Focus  15000 to 17000 V 

Grid-No.2 Voltage for Visual 
Extinction of Focused Raster when 
Circuit Design Utilizes Fixed 

Grid-No.I Voltage ( Ec ik) of 

-155 V  400 to600 V 

Cathode-to-Grid-No.I Video Drive from 
Raster Cutoff ( Black Level) to White-
Level Value   155 V 

Maximum Circuit Value 

Grid-No.I Circuit Resistance   1.5 megohms 

a Cathode drive is the operar tog condition in which the video signal "tries 
the athode potential. 
The productofanode-to-grid-No.1 voltage. or anode- to- cathode voltage. 
and average anode current should be limited to loll watts. 

C Brilliance and definition decrease with decreasing anode-to-grid-No.1 
voltageoranode-to-cathode voltage. In general.the anode-to-grid-No.1 
voltage or the anode- to- cathode voltage should not be less than 7U0nU 
volts. 

d Grid-No.3 current will be approwimatelv le. to AT. or less, of anode 
current. However, a grid-No.3 leakage current of up to 15 la A mav be present. 

e Grid drive is the operating condition in which the video signal varies 
the grid-No.I potential. 

GENERAL CONSIDERATIONS 

The high voltages atwhich this type is operated may be very 

dangerous. Great care should betaken in the design of apparatus 
to prevent the operator from coming in contact with the high 

voltages. Precautions include the enclosing of high- potential 
terminals and the use of interlocking switches to break the 

primary circuit of the power supply when access to the equip-

ment is required. 

In the use of this tube, it should always be remembered 

that high voltages mayappear at normally low- potential points 

in the circuit because of capacitor breakdown orincorrect 

circuit connections, and that the tube surface maintains a 

static charge for some time after the power has been turned 

off. Therefore, before any part of the circuit or the tube 
is touched, the power- supply switch should be turned off, 

both terminals of high- voltage capacitors should be grounded, 

and the terminals of the high- voltage power supply should be 
grounded. After these steps have been taken and beforetouching 

the tube, discharge the anode terminal, the surface of the 

faceplate, and the coated surface of the cone by use of asuita-

ble wand which is connected to ground. It is to be noted that 

the entire surface of the cone and of the faceplate will not 

be discharged by touching the wand to a single point on either 
surface. becausethe surfaces havehigh resistance. Therefore, 
to discharge each surface, it will be necessary to sweep over 

the entire surface with the wand. 

The fluorescent screen, utilizing phosphor No.} of the 

silicate- sulfide type, is aluminiz.ed. The white fluorescence 

of the screen hasa color temperature of approximately to300' h. 

ATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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The spectral energy emission character. 

Spectral- Energy Emission Characteristic of Phosphor No.4. 
pocsistence of the phosphorescence is such that its 

brightness does not exceed 7 per cent or the peak value in 
33 milliseconds after excitation is removed. 

Darkening of face occurs during normal operation of the 

tubes with resulting decrease in the light transmitted by 
the face. The rate of darkening increases rapidly with 

increase inanode voltage, isproportional to the beam current, 
and is inversely proportional to the scanned area. The 

dwrkening develops rapidly during initial operation; there-
after, a gradual inclease in the amount of darkening will he 

observed during the life of the tube. 

The anode connection is made to the medium cap on the side 

of thebulb. The anode connector should have aball-type corona 
shield with a diameter of about l-1 2 inches in order to 

prevent corona. 

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 anode current gradually. 

2. Never exceed the rated maximum anode current of 2 milli-
amperes. 

3. Never overscan the screen because thebeam will strike the 
neck and liberate occluded gas which may cause internal 

arcing. 

4. Never fail to operate this tube in its equipment at 

intervals of about 2months to keep the tube in condition. 

For \- r-1,1i -itior, shiel ,jing considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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SCHEMATIC DIAGRAM OF CIRCUIT SHOWING PROTECTIVE ELEMENTS 
EMPLOYED TO PREVENT TUBE DAMAGE 

TYPE 7NP4, 
7WP4 OR 
4486 

TO GRID- No. 
SUPPLY 

TO CATHODE 
SUPPLY 

AC SUPPLY 

92LS-1223R2 

osmn 
80KV 

OAMI1 TO GRID-NO 3 ( FOCUS 
40KV ELECTRODE) SUPPLY 

(LOW IMPEDANCE RELA-
TIVE TO THE 01M/1 

HERMETICALLY RESISTOR) 
SEALED 20KV APPROX,+20KV 
SPARK GAP 

TO GRID- NO 2 SUPPLY 
(LOW IMPEDANCE RELA-
TIVE TO THE 001M/1 

OIAF 00, RESISTOR), 4-600V 
1 ..\ M/1 IKV  

IKV 

TO LOW IMPEDANCE SOURCE EQUAL 
TO AVERAGE VOLTAGE APPLIED TO 
CATHODE. 

TO ANODE SUPPLY, 

+75 KV 

SCHEMATIC DIAGRAM SHOWING PRINCIPLES OF CATHODE DRIVE AS 
WELL AS METHOD FOR AUTOMATICALLY PROTECTING THE TUBE 

AGAINST OVERDRIVE AND SCANNING FAILURE 

VIDEO 
OUTPUT 
TUBE 

ALSO SUPPLY FOR 
SCANNING CIRCUITS 

ELECTRONIC 

SWITCH 

TYPE 7NP4,7WP4, 
OR 4486 

• 175 V   

• 50 V 497 V 

659 V 

100 V. 

• 50 v. 

92CS-75I7R3 

RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

• 

• 
4i6 

DIA. 

15.315 - 
I.R. 

(NOTE 2 ) 

REFERENCE 
LINE (NOTE 8) 

(NOTE 5) 5 ;$ 

1 21346 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 6) 

/ 

450 ± 100 

QUALITY 
RECTANGLE 
(NOTE I) 

3/4  MAX. 

ANODE 
MEDIUM CAP 
JEDEC Nt CI-5 

(NOTE 4) 

EXTERNAL 
TRANSPARENT 
INSULATING 
COATING 

+5 
19I/2 - /8 

2 t DIA. 
16 

BASE 
JED EC GROUP 5, 

N B14-45 (NOTE 7) 

DIMENSIONS IN INCHES 

92CM-7476R2 

See NolPs on next pa 

0 RADIO CORPORATION OF AMERICA 
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Note I: When viewed from the face of the tube, the minor axis 
of the 5 x 3-3'4 inch quality rectangle is located 45 ° t lO° 
in a counter- clockwise direction from a plane through the 
anode terminal and the tube axis. 

Note 2: Inside surface of faceplate within the quality rec-
tangle may vary ± 0.006" from the spherical surface having a 
15.315 inch radius. 

Note 3: Inside surface of faceplate within the quality rec-
tangle may vary ± 0.006 inch fromthe spherical surface having 
a 20.3 inch radius ( Type 7WP4 only). 

Note 4: The plane through Base Pin No.9 and the tube axis may 
vary from the plane through the anode terminal and the tube 
axis by an angular tolerance ( measured about the tube axis) 
of t 10°. The anode terminal is on same side as Pin No.9. 

Note 5: Reference line is determined by position where gauge 
2.100 t 0.001 inch I.D. and 3 inches long will rest on bulb 
cone. 

Note 6: External conductive coating must be grounded. 

Note 7: Socket for this base should not be rigidly mounted, 
it should have flexible leads and be al/owed to move freely. 

Socket contacts forPins 5, 6, 7, 8, 10, 11, 12, and 13 should 
be removed morder toprovide maximum insulation for Pis No.9. 

Note 8: Effective deflecting field must be within this space. 

REFLECTIVE OPTICAL SYSTEM 

Arrangement of Typical Optical System and Air- Cooling System 
for Theater- Television Projector t sing Reflective Optical 

Principles and 7\P7 

CORRECTING LENS 
d X—FLAY SHIELD 

DI 

'1  

92CS-7518R2 L  

D 1 
1), 
D-
3 

SPHERICAL 
MIRROR 

FACEPLATE OF 
j7 "PIA. PROJECTION 

KINESCOPE 

BLOWER $  

EFLECTING 
YOKE 

2 

03 

DIMENSIONS 

26 inch Diameter 
30 inch Radius 
30 inches 

04 

05 

WORKING 
DIA. 

VIE WIN 
SCREEN 
20' X IS' 

D6 
(APPROX.) 

D4 15 inches 
D 21.5 inches 
D6 60 feet 

RADIO CORPORATION OF AMERICA 
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Spectral-Energy Emission Characteristic 
of Phosphor No.6 

SILICATE—SULFIDE TYPE 

COLOR 

6300° 

80 

LC." COORDINATES  

0.317 

1 

• ... 

17-( 404  11-

20 

o 
3000 4000 5000 6000 7000 

WAVELENGTm—ANGSTROMS 

92CM- 7458171 

0 RADIO CORPORATION OF AMERICA 
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Typical Drive Characteristics 
CATHODE-DRIVE SERVICE 

e 

4 

• 

10 

ANODE -TO-GRID- NO.1 VOLTAGE.80,000 VOLTS 
GRID - NO.3- TO-GRID-NO.1 VOLTAGE ADJUSTED 
FOR FOCUS AT 1.5 MILLIAMPERES ANODE 
CURRENT. 

GRID-NO. 2 - TO-GRID-NO.1 VOLTAGE ADJUSTED 
FOR SPOT CUTOFF AT 1 NOICATED CATHODE - 
TO - GRID-NO.1 VOLTAGE. 

• • ZERO - BIAS POINT 
• : . 

2 • 68 2 10 • 6 8 e 2 

VIDEO SIGNAL FROM SPOT CUTOFF- VOLTS 

• 6 8 lo, 

92LN1-1563 
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MONITOR KINESCOPE 
w,criCTIC rQL MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 amp IIII1Direct'Interelectrode Capacitances ( Approx.): 
Grid li..1 to All Other Flmctrndes  ,, 6 • • • mµf 
Cathode to All Other Electrodes  5 • • • mmr 

Pho.phoriror C.r.es, Gee front of this Sertionl. No.4—Sulfide Type 
Fluorescence   White 
Phosphorescence  White 
Persistence  Short SFocusing Method  Magnetic 

Deflection Method  Magnetic 
Deflection Angle ( Approx.)   52° 
Ion-Trap Gun   Requires External, Single-Field Magnet 
Overall Length   12-7/8" ± 3/8" 
Greatest Diameter of Bulb  7-3/16" t 1/8" 
Screen Diameter  6-1/4" 
Mounting Position  Any 
Cap  Recessed Small Cavity 

Base   Small-Shell Duodecal 5-Pin 
BOTTOM VIEW 

Pin 1- Heater 

Pin 2- Grid No.1 

Pin 10- Grid No.2 

Maximum Ratings, Design- Center Values: 

UP ANODE VOLTAGE'   
'GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 
Neat ive bias value  
Positive big! vol je  

Positive peak value  
PEAK HEATER-CATHODE VOLTAGE: 

Ill> Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  
After equipment warm-up period . . .   

Heater positive with respect to cathode  

Pin 11- Cathode 

Pin 12- Heater 

Cap - Anode 

10000 max. 
410 max. 

125 max. 
0 max. 
2 max. 

volts 
volts 

volts 

volts 

volts 

410 max. volts 
150 max. volts 
150 max. volts 

Typical Operation: 

flpAnode Voltage"  8000 . volts 

• The product ,b,;tmde voltage and average anode current should be 

.* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 6000 volts. 

JAN. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 
11A010 COMMEATION OF AMERICA, HARRISON, NOW JERSEY 
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MONITOR KINESCOPE 

Gr id—No.2 Vol tage  vol ts 
Grid—No.1 Vol tage for Vi sual Extinc— 

tion of Undetlected Focused Spot . . —33 to —77 volts 
Focusing—Coil Current ( DC, approx. )# . . . 80 ma 
Field Strength of Single—Field 

I on—Trap Magnet°  35 gausses 

Maximum Circuit Values: 

Gr id—No. 1—Ci rcui t Resistance 1  5 max. megohms 

Minimum Circuit Values: 

The power suoply should be of the l imited—energy type with 
inherent regul at ion to 1 imit the continuous short—ci rcuit 
current to 5 H  11 i amPeres. I f the s,rdol y permi 1.3 the instan— 
taneous short—ci rcuit current to exceed 1 ampere, or is capable 
of storing more than 250 microcoulombs, the ef fect ive resistance 
incircuit between indicated el ectrode and the output capacitor 
should be as follows: 

Grid—No. 1—C i rcui t Resistance   150 min. ohms 
Gri d—No. 2—C i rcui t Resistance   470 min. ohms 
Anode—Circuit Resistance   11000 min. ohms 

The rep istors used should be capable of wi thstanding the 
apo I h-d voltage. 

C For specimen focusing coil similar to JETEC Focusing Coil No.109, 
positioned with air gap toward kinescope screen, and center line of 
air gap 3 inches from Reference Line ( see Outline Drawing). The 
indicated current is for condition with combined grid—No.1 bias 
voltage and video— signal voltage adjusted to produce a highlight 
brightness of 40 foot— lamberts on a 5-3/8 . x 4. picture area sharply 
focused at center of screen. 

Measured at center of field with General Electric Gauss Meter, Cat. 
No. 909X51. 

o 

4%. la51 TENTATIVE DATA 
TUBE DEPARTMENT 

REDIo coefORATION Of NM tICA. HARMON. NEW 10.Sn' 
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MONITOR KINESCOPE 

7348 t 1/8 

SCREEN DIA. 6 1/4" 

VALUE 6" 

I" FOR 
TUBE SUPPORT 

// 2 33; 

4 

SEAL 
DIA. 

MAX. 
3,8"MA X.  

ANODE 
RECESSED SMALL 

CAVITY CAP 
(NOTE 0 

54" 

I"(NoTE 7)- Li_ 

REFERENCE 
LINE 

" (NOTE 2) 

31 /6 

(NOTE 5) 

SEE NOTE 
6 

4 

(NOTE 4) 

92CM-7524 

7 5,16" 1234 

MAX 

SMALL- SHELL 
DUODECAL 
5- PIN BASE 
(NOTE 3) 

3/8" 

NOTE 1: THL PLANL 113300 .H THE TUEE AXIS AND VACANT PI% 

TI JI N MAY VARY FROM TE PLANE THROUGH THE 

AXIS AN'.2. ANODE TERMINAL iY AN ANGULAR TOLERANCE fI2' 

AL- OUT THE TUEE AxISI OF 100 . ANODE TERMINAL IS 

SIDE AS VACANT PIN POSITION Nc.3. 

NOTE 2: REFERENCE LINE IS DETERMINED PY POSITION WHERE: 

HINGED GAUGE 1.500" • . 003" - ., 00" I.D. AND 2" LON. 

WILL REST ON PULE CONE. 

NOTE 3: SOCKET FOR THIS ASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND PE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF EASE SHELL WILL FALL 

WITHIN CIRCLE CONCENTRIC WITH AULX AXIS AND HAvING 

DIAMETER CF I-7/8". 

NOTE 4: DISTANCE FROM REFERENCE LINE FOR LOCATING CENTER 

OF ION-TRAP MAGNETIC FIELD. DIRECTION OF FIELD OF THE 

ION- TRAP MAGNET SHOULD 3E SUCH THAT NORTH POLE IS ADJACENT 

TO VACANT PIN POSITION No.8 AND SOUTH POLE TO PIN No.2. 

JAN. 1, 1951 TUSE DEPARTMENT 
RADIO CORPORATION OF AMERICA. HAREISON. NEW 111111.1 

CE-75z4A 
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MONITOR KINESCOPE 

NOTE 5: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS 

SPACE. 

NOTE 6: KEEP THIS SPACE CLEAR FOR SINGLE—FIELD, ION—TRAP 

MAGNET. 

ROTE 7: rOR TUBE SUPPORT WHICH MUST BE KEPT AT LEAST 2" 

AWAY FROM ANODE CAVITY CAP. 

TUBE DEPARTMENT 
0An.o »nu-A...sow NEW Ittqv 
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AVERAGE GRID- DRIVE CHARACTERISTICS 
I , 

E f =6.3 VOLIS 

ANODE VUL1D =bùDG 

GRID NV I BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

RASTER SIZE = 5343"x 4" (FOCUSED ' 

FOR AVERAGE BRIGHTNESS) 
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200-

160 

120 

80 

40 

: 

10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM CUTOFF 

AUGUST 22, 1950 TUBE DEPARTMENT 92CM-7529 
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AVERAGE GRID- DRIVE CHARACTERISTICS 
 -1=1- 1. . 1 . 1 T  

Ef r 6.3 VOLTS 

ANODE VOLTS = 8000 - 10000 

GRID N9- I BIASED TO CUTOFF 

OF UNDEFLECTED FOCUSED SPOT 

AUGUST 22, 1950 TUBE DEPARTMENT 
1.010 COO4flO. ,  

O 10 20 30 40 50 

VIDEO SIGNAL VOLTS FROM CUTOFF 

60 70 

92CM-7530 



7TP4 
MONITOR KINESCOPE 

METAL-BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNLTIC OFFLFrTION 

DATA 

General: 

Heiter, for Ur ivote•nt i C'athule: 
Voltage  6 3  
Current  0 6 

Sc or dc volts 
amp 

Direct IntorelerirridF Capecitancoç iAnprox.): 
Grid No.1 to All Other Electrodes , u i4,f 
Cathode to All Other Electrodes   5 m41.f. 

Faceplate   Clear Glass 
Phosphor, Metal-Backed°   P4--Sulfide Type 

Fluorescence and Phosphorescence  White 
Persistence of Phosphorescence  Short 

Focusing Method   Electrostatic 
Deflection Method   Magnetic 
Deflection Angle ( ApProx  )  50° 
Overall Length  13-1/8" t 3/8" 
Greatest Diameter of Bulb   7-3/16" t 1/8" 
Minumum Useful Screen Diameter  6" 
Picture Size (Within minifnurn—useful—screen area/ . 5-3/8" x 4" 
Cap   Recessed Small Cavity ( JETEC No. J1-21) 
Base  Small-Shell Duodecal G-Pin ( JETEC No. E6-63) 

BOTTOM VIEW 

Pin I - Heater 

Pin 2 - Grid No.I 

Pin 6 - Grid No.3 

Pin 10 - Grid No.2 

Pin 11 - Cathode 

Pin 12 - Heater 

Cap - Grid No.4, 
Collector 

Maximum Ratings, DesIgn-Center Values: 

,LT0ii. VOLTAGE  12000 max. volts 
GRID- u.3 VOLTAGE  am, 
GRID-No.2 VOLTAGE   412 rx. volts 
GPID-No.: VOLTAGE: 

Negative bias value  
Positive bias value   max. ‘ olts 
Po .iitive peak value   2 may. volt , 

• 
For curves, see front of this Section. 

In the TTPu, grid NO.4 which has the ultor function, and collector are 
connected together within the tube and are conveniently referred to 
collectively as • ultor•. The • ultor• in a cathode—ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the tube to it, to which is appl ied the 
highest tic voltage for accelerating the electrons in the beam Drier 
to its deflection. 

FEB. 1, 1952 TUBEMPARTMENT TENTATIVE 
PODIO COff04.10.4 Of U.1fIleN, CAISSON, NEW ' Fluty 
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7 TP4 

MONITOR KINESCOPE 

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

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

After eouipment warm-up period. . . 160 max. volts 
Hp-ker positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

For any ultor voltage ( E,,) between t0000 and 12000 Volts 
and grid-No.2 voltage (E02) between 150 and 410 volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 µamp. • • 11.6% to 15.8% of E, 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot  11% to 25.7% ofEc ... volt , 

Grid-No.3 Current .'  See Curves ' 
Grid-No.2 Current  -15 to + 15 
Field Strength of Adjustable 

Centering Magnet  0 to 8 gausses 

Examples of Use of Design Ranges: 
For ultor voltage of t0000 volts 
and gr:d-No.2 voltage of 200 volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 µamp • • 1160 to 1580 volts 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot   -22 to -52 volts 

Maximum Circuit Values: 

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

. Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage snould not be less than 10000 volts. 

Grid—No.3 Current increases as the ultor voltage is decreased. 

FEB. 1, 1952 TENTATIVE DATA 
TUBE DEPARTMENT 

RADIO CORPORATION OF APAERICW HARRISON, NEW JERSEY 



7TP4 

MONITOR KINESCOPE 

5 

3'16' 

34,-MA X 

REFERENCE 
L.NE 

(NOTE 2) 

7 "t 

6" MIN. USEFUL 
SCREEN DIA 

73/16" 

± 3/; 

92CM - 7691 

APPROX 

i" FOR 
TUBE SUPPORT 

/ 2 7 " , / /±? 

4 316" 
/14i" 

SE AL 
DIA. 

75/16; 
MAX 

GRID N114, COLLECTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC N2 J1-21 
(NOTE I) 

956 MAX 13 /8" 

SMALL- SHELL 
DuODECAL 
6- PIN BASE 

JETEC A42 B6-63 
(NOTE B) 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 

VARY FRONITHE PLANE THROUGH THE TUBE AXIS AND BULB TERMI-

NAL BY AN ANGULAR TOLERANCE 1mEASUREDABOUT THE TUBE AXIS 

uF ± e. BULB TEPHINA1 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 REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED, 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOvE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA-

METER OF 1-7/8". 

FEB. 1. 1952 TUBE DEPARTMENT 
RA010 CORPORATION Of AMERICA. HARRISON. NEW JERSEY 
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E f =6.3 VOLTS 

ULTOR (GRID-N2 4 AND 
COLLECTOR) VOLTS= 10000 

GRID-N2 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID N41 BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 
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7VPI 

OSCILLOGRAPH TUBE 
LLECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Uniootential Cathode: 
Voltage   6.3 
Current   0.6 

Direct Interelectrode Capacitances ( Approx.): 
Paid Nn.1 to All Other Electrodes   
DJ1 to DJ2 
DJ3 to DJ4 
DJI to All 
DJ2 to All 
DJ3 to All 
DJ4 to All 

Faceplate   

ac or dc volts 
amp 

6 giÀf 
3 ggf 
2 Mgf 

Other Electrodes   9 
Other Electrodes   9 mgf 
Other Electrodes   7 ggf 
Other Electrodes   7 • • by.4f. 

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

Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length   14-1/2" t3/8" 
Greatest Diameter of Bulb   7".t 1/8" 
Minimum Useful Screen Diameter   6" 
Mounting Position   Any 
Bulb   J56H 
Base . . . . Medium-Shell Oiheptal 12-Pin ( JETEC No.812-37) 

BOTTOM VIEW 
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 

Medium 

Pin 9-Ultore 
(Grid No.2, 
Grid No.4, 
Collector) 

Pin 10- Deflecting 
Elect. DJ2 

Pin 11- Deflecting 
Elect. DJ1 

Pin 12- Internal 
Connect ion-
Do Not Use 

Pin 14- Heater 

DJ, and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ1 positive with respect to DJ2, the spot is de-
flected toward pin 5. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJ1 and DJ2 by an angular tolerance 
(measured about the tube axis) of t100. Angle between 
DJ' - DJ2 trace and DJ3-0.14 trace is 900 t 30. 

e: see next page. 

NOV. 1. 1952 TWŒMPARTMŒNT TENTATIVE DATA 1 
RA010 CO”ORATIOM OF tllCA F,AIIISON, NEW FEM. 



7VPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Desten-Center Values: 

ULTOR° VOLTAGE   4000 max. volts 
GRID-No.3 VOLTAGE   2000 max. volts 
GRID-No.1 VOLTAGE: 

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

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE   750 max. volts 

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

Equipment Design Ranges: 

For any ultor voltage (EU) between i000# 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 mamp 
Deflection Factors: 

DJ1 & DJ2   31 to 41 v dc/in./kv of Eu 
013 & DJ4   25 to 34 y dc/in./kv of Eu 

Spot Position Wk 

Examples of Use of Design Ranges: 

For ultor voltage of z5oo 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 volts 

Deflection Factors: 

DJ1 & D-12 
DJ3 & DJ4 

47 to 62 93 to 123 volts dc/in. 
38 to 51 75 to 102 volts dc/in. 

Maximum Circuit Values: 

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

Electrode Circuit () . . . 5.0 max. megohms 

• 
In the 701,1, grid moot which has the ultor function, grid NO.2, and col-
lector are connected together within the tube and are conveniently re— 
ferred to collectively as • ultor. . The ' altar . in a cathode—ray tube 
is the electrode, or the electrode in combination with one or more 
additional electrodes connected within the tube to it, to which is 
applied the highest dc voltage for accelerating the electrons in the 
beam prior to its deflection. 

at or near this rat ing, the effect ive resistance of the ult or sum:0 Y 
should be adequate to limit the ultor input power to 6 watts. 

See next page. 

NOV. 1, 1952 TENTATIVE DATA 1 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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7VPI 

OSCILLOGRAPH TUBE 

o 

Brilliance and definition decrease with decreasing altor voltage. A 
value as low as 1000 volts is recommended only for low-velocity deflec-
tion and low ambient- light levels. 

With ultor voltage of 1500 volts, the center of the undeflected focused 
spot will fall within a circle having a lo-mm radius concentric with 
the center of tne tube face. 

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

The 7VP1 can be used as a direct rePlacement 

for the ?JAI in all equtement where the high-voltage 

supply does not provide more than g000volts. 

SCREEN 
RADIUS h.-- 
3" MIN.-

1.134" 

9/8" 

MAX. 

MEDIUM- SHELL 
DIHEPTAL 

12- PIN BASE 
JETEC K19612-37 

92CM-8667R1 

7"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, !SAMSON. NEW JERSEY 



GRID - NIT 3 VOLTS ADJUSTED FOR 

CURVE CURRENT 
ULTOR 
VOLTS 

A ULTOR 3000 

B ULTOR 1500 

C ULTOR 1000 

D FLUORESCENT SCREEN 3000 

E FLUORESCENT SCREEN 1500 

F FLUORESCENT SCREEN 1000 

t 
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7VP31 

Oscillograph Tube 

• 

• 

ELECTROSTATIC FOCUS MEDIUM-SHORT- PERSISTENCE SCREEN 
ELECTROSTATIC DEFLECTION NIGH DEFLECTION SENSITIVITY 

The 7Vht the çame as. the 7VP1 except for the following teems: 

General: 

a 

a 

n 
C:rnen 

e SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P31 

100 

y 80 
C.D 
Cr 

F— 
z 60 

o 

ce 

>40 

cr 

20 

o 

1,1 

F, 
MMMMM • 

I. 

ann 

u. 

..i 
A 

MEW 

4000 4500 5000 5500 6000 

WAVELENGTH —ANGSTROMS 
92CM-11261 

10 RADIO CORPORATION OF AMERICA Electronic Components and Devices Harrison, N. J. 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P31 
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7WP4 

Projedion Kinescope 
FORCED-AIR COOLED MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 20 FT. x 15 FT. PROJECTED PICTURES 

For Black- and- Witte Projection Systems in neater and 
Closed- Circuit Television Applications 

The TWP4 is the same as the 7NP4 except for the following Items: 

OPTICAL 

Projection-Throw Distance for 20 ft x 15 ft Picture. . . 80 ft 

MECHANICAL 

Overall Length .   19-7/16 5/8 in 

DIMENSIONAL OUTLINE 

/4\ 
45* t 

9 1/4  

T 316 

7 t 

DIA. 

20 3 

(NOTE 3) 

REFERENCE 
214.05 

LINE (NOTE a) 
(NOTE 5) 5141 t--

tie 

EXTERNAL 
CONDUCTIVE 

7 
COATING 
(NOTE 6) 

QUALITY 
RECTANGLE 
(NOTE I) 

MAX. 

I'15464 
ANODE 

MEDIUM CAP 
JEDEC Nu CI- S 

(NOTE 4) 

EXTERNAL 
TRANSPMENT 
IN5ULATNG 
COATING 

2 t DIA. 

BASE 
JEDEC GROUP 5, 

NO B14-45 (NOTE 7) 

DIMENSIONS IN INCHES 

51, 

92CNI-7731R2 

See notes on 
other aide. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7W P4 

Note 1: When viewed from the face of the tube, the minor 
axis of the 5 inch x 3-3 4 inch quality rectangle is located 
45 ° t 10° in a counter- clockwise direction from a plane 
through the anode terminal and the tube axis. 

Note 2: Inside surface of faceplate within the quality rec-
tangle may vary t0.006 inch from the spherical surface having 
a 15.315 inch radius ( Type 7NP4 only). 

Note 3: Inside surface of faceplate within the quality rec-
tangle may vary t 0.006 inch from the spherical surface having 
a 20.3 inch radius. 

Note is: The plane through hase Pin No.9 and the tube axis 
may vary from the plane through the anode terminal and the 
tube axis by an angular tolerance ( measured about the tube 
axis) of ± 70°. The anode terminal is on same side as Pin 
No.9. 

Note 5: Reference line is determined by position where gauge 
2.100 inch ± 0.001 inch I.D. and 3inch long will rest on bulb 
cone. 

Note 6: External conductive coating must be grounded. 

Note 7: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 

Socket contacts for Pins 5, 6, 7, 8, 10, II, 12, and 13 should 
be removed in order to provide maximum insulation for Pin No.9. 

Note 8: Effective deflecting field must be within this space. 

REFLECTIVE OPTICAL SYSTEM 

Arrangement of Typical Optical System and Ate- Cooling System 
for Theater- Television Projector UstngReflecttve Optical 

Principles and 7WP4 

SPHERICAL 
MIRROR 

CORRECTING LENS 
& X-RAY SHIELD 

FACEPLATE OF 
r7"D1A. PROJECTION 

KINESCOPE 

BLOWER  

---7"DIA. 

92C5-- 7518112 L  

EFLECT1NG 
YOKE 

D3 

DIMENSIONS 

DI 27 inch Diameter 
D2 40 inch Radius 
D3 40 inches 

D 

D5 

WORKING 
DIA. 

V1EWING/e  
SCREEN 
20' X 15' 

D6 —4\r---1.-

(APPROX.) 

DI 20 inches 
24.5 inches 

Ut, 80 feet 

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



8DP4 

PICTURE TUBE 
WALL, COMPACT, PECTANGHLAR GLASS TYPE 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

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

Capacitance between F,,ternal Conduc-
tive Coating and Ultor   

 amp 

{ 350 max. 
250 min. mid Pelf 

Faceplate, Spherical  Filterglass 
Phosphor (For Curves, see front of tnis Section) . P4—Sulfide Type 
Deflection Angles ( Approx.): 

Diagonal   90° 
Horizontal   85o 
Vertical   68° 

Electron Gun   Ion-Trap Type Requiring External 
Single-Field Magnet 

Tube Dimensions: 
Overall length   10-7/16" ± 5/16" 
Greatest width   7-7/8" + 1/16" - 1/32" 
Greatest height  6-1/16" + 1/16" - 1/32" 
Diagonal   8-7/16" + 1/16" - 1/32" 
Neck length  6-1/2" ± 3/16" 
Radius of curvature of faceplate 

(External surface)   27" 
Screen Dimensions (Minimum): 
Greatest width   7-3/16" 
Greatest height  5-3/8" 
Diagonal   7-13/16" 
Projected area  35  5 sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Base . .Dwarf-Shell Duodecal 6-Pin ( JETEC Group 4, No.86-158) 

Basing Designation for BOTTOM VIEW   12AB 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3- 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 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  8000 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value   500 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  300 max. volts 

..Indicates a change. 

9-58 ELECTRON TUBE DIVISION 
ItACTIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 



8DP4 

PICTURE TUBE 

GRID-No.1 VOLTAGE: 
Negative-peak value  130 max. volts 
Negative-bias value  100 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

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

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 



8HP4 

Monitor Kinescope 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelentrode Capacitances: 
Cathode to all other electrodes  of 
Grid No.1 to all other electrodes  H of 
FOr,r,a1 : rniuctive coting to anode . f350 max. of 

ri 

600 t GO ma 
Tyre Figuiring No Ine-Trao Magnet 

Currant at G 3 ), olt=   
ElPctron Gun 

Optical: 

Phosphor (For curves, soc front of this Sect ion) . . F4--ul f ide Tyne. 
Aluminized 

Faceplute  Filterglass 
,sion lAcurox.)   80% Light transm 

Mechanical: 

Weight ( Approx.)  2  'r lbs 
Overall Length   9.94" ± . 31" 
Neck Length 6.00" . 19" 
Projected Area of Screen   36 sq. in. 
External Conductive Coatlog: 

TYPe   Regular-Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coating s. and r i ors : 
See Picture- Tube Dimensional- Outlines and Bulb .167-z/ati 
sheets at front of this section 

Cap  Recessed Small Cavity ( JEDFC No.J1-21) 
Base   Small- Shell Duodecal 6- Pin 

(JEDEC Group 4, B6-63) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 - Neater 
Fin 2 - Grid 50.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap- Anode ( Grid No.3, 
Grid No.5, Screen, 
Collector) 

C - External Conductive 
Coating 

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

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-No.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 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



8NP4 

Monitor Kinescope 
NO ION TRAP HACNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 

Optical: 

Mechanical: 

Maximum and Minimum Ratings.. 

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



8NP4 
vc:ts 

Volt, 

lUo ma.. vOlt ,, 

Typical Operating Conditions for Grid-Drive Service: 

',less otherwise 
ues are positive 

specified, voltage val -
with respect to cathode 

160CU volts 
200 volts 
30° volts 

 ?8 to-72 volts 

Maximum Circuit Value: 

Ur r,r-sistance   1.5 max. megohms 

a The arid—No.“ volto, 
all have a value ah.,••• • U volts. 

, fuuas of any indivduai ! ere 

For X-radiation shielding considerations. 5,.e 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 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes  6 Pf 

Heater Current at fi.3 y  itç Ano .1 

Electron Gun  Type Requiring No lon-lrap Magnet 

Optical: 

Phosphor (for Curves, see front of this Sect ion) . . P4—Sul f i de Type, 
Aluminized 

Faceplate Filterglass 
Light transmission ( Approx.;   80% 

Mechanical: 

Weight ( Approx.)   3 lbs 
Overall Length   11.44" ± .31" 
Neck Length  7.50" ± . 19" 
Projected Area of Screen   36 sq. in. 
External Conductive Coating  None 
For Additional Information on Dimensions: 

See Picture- Tube Dimensional-Outlines and Bulb J67- 112A 
sheets at front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base Small-Shell Duodecal 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, G! 

Screen. 
Collector) 

ANODE 

H 

Maximum Ratings, Design-Maximum Vdlues: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Anode Voltage  22000 max. 
Grid-No.2 and Grid-No.4 Voltage  550 max. 
Grid-No.1 Voltage:  

Negative peak value  
Negative bias value  
Positive bias value  
Positive peak value-

220 max. 
155 max. 
0 max. 
2 max. 

volts 
volts 

volts 
volts 
volts 
volts 

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

DATA 
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8XP4 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: • During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment-warm-up period  200 max. volts 
Heater positive with 

respect to cathode  200 max. volts 

• 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwlse speczfled, voltage val-
ues are positive with respect to Grld No.1 

Anode Voltage   16000 volts 
Grid-No.2 and Grid-No.4 Voltage   400 volts 
Cathode Voltage for 

visual extinction of 
ofocused rast er   36 to 78 volts 

Maximum Circuit Value: 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

• 

• 

• 

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



8YP4 

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 nf 
Grid No.1 to all other electrodes  ti of 

Heater Current at 6.3 volts  EDO • ma 
Electron Gun   type Requiring No Ion- Trap MAgne 

Optical: 

Phosphor (For Curves. see EfOntOr this section) . . P4 --Sulfide Type, 
Aluminized 

Faceplate  Filterglass 
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. in. 
External Conductive Coating  None 
For Additional Information on Dimensions: 

See Plallre.. TU be Dimensional- Outlines and Bulb J67-11 2 
sheets at front of this section 

Cap  Recessed Small Cavity ( JEDEC %o.J1-21) 
Basen ( Alternates): 

Special 6-Pin ( JEDEC No.86-185) 
Special 6-Pin ( JEDEC No.86-214) 
Basing Designation for BOTTOM VIndli   7FG 

Pin 2- Cathode ANODE 
H G 

Pin 3- Heater 
Pin 4 - Heater 
Pin 5-Gr id No.1 
Pin 6- No Internal Connection 
Pip 7- Grid No.2, Grid No.4 

Cap - Anode 
(Grid No.3, Grid No.5, 
Screen, Coll actor) 

Maximum Ratings, Design- Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  22000 volts 
Grid-No.2 and Grid-No.4 Voltage  550 volts 
Grid-No.1 Voltage: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak valu , 

NC 

2 

220 volts 
155 volts 
0 volts 
2 volts 

• e RADIO CORPORATION OF AMERICA DATA 

Electronic Components and Devices Harrison, N.J. 4-65 



8YP4 

'eak Heater-Cathode Voltage: 
Heater neaative eith 

450 vo't 
2C(' 
2Cri' ' ts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless o•herunse speclfted, voltage values 
are Positive with respect to Grid No.1 

mode Voltage  
Grid-No.? and Grid-No.4 Voltage  
Cathode \ioltage for visual extinction 

of focused raster  42 to 78 volts 

Maximum Circuit Value: 

Grid-No.i-Circuit Resistance  1.5 megohms 

For X-radiation shielding considerations. see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at frontof this. Section 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA get 
Electronic Components and Devices Harrison, N F 



9A P4/ I 804-P4 

KINESCOPE 
II/Heater Coated Unipotential Cathode 

Voltage 2.5 a-c or d-c volts 
Current 2.1 amp. 

Focus Electrostatic 
Deflection Magnetic 
Phosphor No.4 SFluorescence White 
Persistence Medium 
Direct Interelectrode Capacitance: 
Grid No.1 to All Other Electrodes 9 pe 

Overall Length 21" 
Diameter 9" + 1/8" 
Bulb J-72 
Cap Base Medium Metal 

Medium 6-Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

/taxman Ratings Are Based on a Line-Voltage Design Center of 117 Volts 

High-Voltage Electrode ( Anode No.2) Volt. 7000 max. volts 
Focusing Electrode ( Anode No.1) Volt. 2000 max. volts 
Accelerating Electrode ( Grid No.2) Volt. 250 max. volts 
Control Electrode ( Grid No.1) Volt. Never positive 
Fluorescent Screen Input Power/so cm : 

Fixed Pattern 2.5 max. mw 
Moving Pattern 5.0 max. mw 

Grid Circuit Resistance 1.5 max. megohms 
Typical Operation: 
a be connected to one side 

or to mid-tap of heater winding 

Anode No.2 Voltage 6000 7000 volts 
Anode No.1 Voltage ° 1225 1425 approx. volts  
Grid No.2 Voltage 250 250 volts 
Grid No.1 Voltage° Adjusted to give suitable luminous spot 

Grid No.1 Signal-Swing Volt. à 25 25 approx.  volts 

NOTE: Brilliance and definition decrease with decreasing 

• anode voltages. In general the anode No.2 voltage should 

not be less than 5000 volts. 

Supply should be adjustable to ± 205 of the value Shown. 
- Approximately 35S of Grid No.2 voltage is required for current cut-

off when, in some applications, it is necessary to use the maximum 
. permissible grid-circuit resistance. 

Peak-to-peak value for good brilliance with good resolution. For 
greater brilliance, up to twice this value should be available. 

the Characteristic Curves for the 904 are the same 
as those for the 1204. 

Indicates a change. 

Jan. 30, 1942 DATA 
RCA RADIOTRON DIVISION 
*C0 *000eACTIANG COMM.« 0.IC 
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9AP4/ I 804-P4 

KINESCOPE 

9"± I/8" 

SCREEN 
RADIUS 

3 15/IJ MIN. 

13"R. 

2 

GAP 
.550"-,578 

DIA. 

ANODE N2 2 — 

--'1%''\ 

34. 

MEDIUM 
6- PIN BASE 

j 

24R, 

t 
10 1 1,2" 

J72 BULB 

±1/4" 

REFERCNCE LINE 
THROUGH TOP LIP 
OF DEFLECTING YOKE. 
YOKE HOLDER SHOULD 
PROVIDE FOR SPECIFIED 

".." /MA0xV15E.MENT ALONG TUBE [ 

i 
...Ay 

3 348'MIN. 

END OF GUN 

21* 

±3/8 

20 34; 

i 3/8' 

BOTTOM VIEW OF 
SOCKET CONNECT IONS  

= Anode No.2 
P: — Anode No.1 
G' = Grid NO.2 ElectrOde 
Gf = Control (Grid No.1) 

Electrode 

'Cleei theo'd.e 

BOTTOM VIEW OF TUBE  

Jan. 30, 1942 
RCA RADIOTRON DIVISION 
RCA reANuFACTONG CC.NANY NC 

920-6015P1 



9WP4 

Picture Tube 

90° MAGNETIC DEFLECTION 
F4N.0-PLY TYPE 

LOW-GRID-No.2 VOLTAGE 

ELECTRICAL 

Direct Interelectrode Capacitances 
. . . . 5 pF 

. . 6 pF 

. . 300 min--750 max pF 
Heater Current at I2V  75 o 7 mA 
Heater Warm-Up Time ( Average)  II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 

Faceplate  Filterglass 
  49.6% 

MECHANICAL 

Weight ( Approx.)   
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coating' 

f tni, ,,cti,,,q. . . Regular-Band 
 Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small-Button Special Miniature 7-Pin 

(JEDEC No.E7-91) 

8 
3 

3.1 lb 
28 max in 
55 max in 
38 sq in 

TERMINAL DIAGRAM ( Bottom View) 

61 

62 

64 

.lector 

7GR 

MAXIMUMANDMINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage  8000 min-- I2000 max V 
Grid-No.4 Voltage 

1100 max V 
550 max V 

Grid-No.2 Voltage  75 min--250 max V 

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



9WP4 

Grid-No.I Voltage 
Negative peak value  220 max V 

155 max V 

Heater Voltage 
Peak Heater-Cathode Voltage 

- • 

0 max V 
2 max V 

10.8 min-- I3.2 max V 

: 
- 450 max V 

200 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid Vo.I 

Anode Voltage  9000 V 
Grid-No.4 Voltage  0 to 300 V 
Grid-No.2 Voltage  100 V 
Cathode Voltage  32 to 50 V 

r , er 

Field Strength   0 to 8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance   1.5 max M. 

i 

DIMENSIONAL OUTLINE ( BULB J71- I/2 B1) 

SCREEN WIDTH 
7188 PAN. 

TENSION ,-- — 7.95 --1 
BAND ±0.12 

DIMENSIONS 

IN INCHES 

— 8.28 

tt; 2.92 

SCREEN 
HEIGHT 626 
5.500 to.12 
MIN. 

REFERENCE LINE. 
0.787 DETERMINED BY GAUGE 

1  DIA. JEDEC G-I56 3254  

r- 51 MAX. 

CAVITY CAP 
018240 JEDEC No.JI-21 

'1  

92CL-14672 

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



MAGNETIC 

1013P4 

KINESCOPE 
FOCUS MAGNETIC DEFLECTION 

V 

DATA _ 
General: 
Heater, for Unipotential Cathode: 

Voltage  6.3   ac or dc volts 
Current  0.6   amp 

Direct Interelectrode Capacitances lApprox.l: 
Grid No.1 to All Other Electrodes. . . . 6.5 . • • u4f 
Cathode to All Other Electrodes  

µµf External Conductive Coating to Anode No.2 reg 
ue 

Phosphor For Curves, see front of this Section) . . . No.4 
Fluorescence and Phosphorescence   White 
Persistence of Phosphorescence   Medium 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   50° 
Ion Trap magnetic 
Lxternal Coating   Conductive 
Overall Length   17-5/8" ± 3/8" 
Greatest Diameter of Bulb  10-1/2" * 1/8" 
Minimum Useful Screen Diameter   9" 
Raster Size ( Approx  I  6" x 8" 
Mounting Position  Any 
Cap  Recessed Small Cavity 
Base   Small- Shell Duodecal 7-Pin 

BOTTOM VIEW 

Pin 1- Heater 

Pin 2- Grid No.1 

Pin 6- No Connection 

Pin 7- No Connection 

Pin 10- Grid No.2 

Pin 11- Cathode 

Pin 12- Heater 

Cap - Anode, 
Grid No.3 

Maximum Ratings, Design-Center blues: 

ANODE VOLTAT,E.   10000 max. volts 
GR1D-No.2 VOLTAGE  410 max. v.sots 
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

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

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

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

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

▪ see next page 

* indicates a channn. 

.1-

4-

MAR. 15, 1948 run DEPARTMENT 
eAolo CO”ORATION OF MWRICA, HARRISON. NEW JERSEY 

DATA 



10 B P4 
KINESCOPE 

Typical Operation: 

Anode Voltage'   90CC . . volts 
Grid-No.2 Voltage  250 .. 
Grid-No.1 Voltage°   -27 to -E3 volts 

Maximum Circuit Values: 

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

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permitstheinstantaneous short-
circuit current to exceed 1 ampere, the effective resistarce 
in circuit between indicated electrode and the output capac-
itor should be as follows. 

Grid-No. 1-Circuit Resistance   150 min. ohms 
Grid-No.2-Circuit Resistance   470 min. ohms 
Anode-Circuit Resistance   11000 min. ohms 

The resistors used should be capableofwithstanding the volt-
ages involved. 

Components: 
Ion-Trap Magnet°   RCA Type No.203D1 

Deflection Yoke   RCA Type No.201D1 
Focusing Coil**  RCA Type No.202D1 

• 
the anode and grid 00.3 which ire connected together within tube are 
referred to herein as anode. 

Brilliance and definition decrease with decreasing anode voltage. In 
general, tne anode voltage shoulo not be less than 8000 volts. 

0 visual extinction of unleflected focu ,e1 spot. 

Thedc current required by thismagnet is approx. 109 ma. for the typical 
operating conditions shown. 

• The horizontal deflecting- coil current required by this yoke to produce 
8' picture width is approx. u70 ma, peak- to- peak under the typical 
operating conditions shown. The current varies directly as the square 
root of the anode voltage. 

The dc current required by this coil is app ron. 115 ma. for the typical 
operating conditions shown and using combined grid-NO.1 bias voltage 
and video- signal voltage adjusted to produce a highlight brightness of 
20 foot- lamberts on a 6. x 8. picture area. Distance from reference 
line ( see Outline Drawing) to center 1 ine of air gap is approx. 3-1/4". 

-windicates a change. 

MAR. 15, 1948 TUBE DEPARTMENT 

luDio coeroeetom or .FRICA, >I/MOON, FIFW Mtn 

DATA 



10BP4 

KINESCOPE 

SCREEN 
RADIUS 

4 1/2 » MIN.-

2 /A 
ri_.155‘1» 

3/4 'MAX. 

9 7/18" 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 8) 

«NOTE 9)" 

2 R. 

5/ 

10 1/;t 1/ 

4 142ANIN. 

(NOTE e) 

SEE NOTE 7 

R(EFERENCE NOTE 2) LINE I 
94 

(NOTE 4) 

5 3/4 "MIN.  
(NOTE 5) 

I  FOR 

TUBE SUPPORT 

7 /8 

4 14"i1/4" I 
DIA 

ANODE 
RECESSED SMALL 
CAVITY CAP 
(NOTE 1) 

EFFECTIVE 
CENTER OF 
DEFLECTION 

I 7/18"3 1/18" 

SMALL-SHELL 
DUODECAL 
7- PIN BASE 
(NOTE 3) 

17 e 
± 3/4" 

17 /8" 

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

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

AXIS AND ANODE TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL 

IS ON SAME SIDE AS VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + . 003" - . 000" I.D. AND 2" LONG 

WILL REST ON BULB CONE. 

NOTE 3: SOCKETFORTH1S BASE SHOULD NOTBERIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DI-
AMETER OF 1-7/8". 

NOTE 4: APPROX. DISTANCE TO CENTER OF FOCUSING-COIL AIR 
GAP. 

NOTE 5: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 

PIN No.6 AND TUBE AXIS PASSES THROUGH LINE JOINING 

CENTERS OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD 
OF ION- TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS 

ADJACENT TO PIN NO.6 AND SOUTH POLE TO PIN No. 12. 

OCTOBER 15, 1947 TUBE DEPARTMENT 
RADIO CORECHEATiON Of AMERICA, HARRISON, NEW AMR 

CE-6663R2A 



10 B P4 

KINESCOPE 

(continued from preceding page) 

ROTE 15: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL AIR 

GAP MUST BE WITHIN THIS SPACE. 

ROTE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

NOTE 8: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 8: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 
AREA AROUND ANODE CAP. 

92CM-6663R2 

DCTOBER 15, 1947 TUBE DEPARTMENT 
10010 C011.0EATION OF AMENCA. MAIRISON. NEW 11151.1 

CE-6663R2B 



IOBP4 

AVERAGE CHARACTERISTICS e   1:•::1: I I I 
Ef = 6.3 VOLT 

7 ANODE VOLTS= 9000 
= GRID- N22 VOLTS.250 

GRID-N2 I BIASED TO CUTOFF 
RASTER SIZE 6"X e (rocusED) 

4 

t.L tL 1-a 
O 

Lb. t1 t1t 

O 
cc 
m 40 

20 

f  

i-ert-q4Li- • f 

,   
-• kLiti r-t-•  

 1.•-t 

tti  

Lr, • 

.--ttz-r ;Tr-----1  

t_rLitt.T1   

t-; 

• 

, 

O 10 20 30 40 50 
PEAK GRID-N2 1 SIGNAL VOLTS 

ter-

_ 

1000 

900 

800 

700 
bi 

LSL 
o. 
2 

600 a 
O 

500 IL 
2 
bi 

Ct 
cc 

400 

O 
O 
bi 

300 

200 

100 

OCT. 9,1947 TUBE DEPARTMENT 
RADIO COM0110,ON Of .4..‘MCA 11150e1 Ms« IÉRSUI 
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IOSP4 

MONITOR KINESCOPE 
ALumINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNEIIE DEFLECHUN 

DATA 

General: 

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

Direct Intsrelartrod. Capacitances; 
Grid No.1 to all other eleCtrodes  6 pyLt 
Cathode to all other electrodes  5 mgf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx.)   76% 

Phosphor ( For Curves, see front of thi s Sect Ion). P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   
Overall Length   

Greatest Diameter of Bulb  
Minimum Useful Screen Diameter   
Picture Size (Within minimum useful 
Weight ( Approx.)   
Operating Position   
Cap  Recessed Small Cavity 
Bulb   
Base  Small-Shell Duodecal 6-Pin 

Basin 

500 

16-5/8" t 3/8" 
10-1/2" t 1/16" 

9-1/8" 
screen area) . 8" x 6" 

10 lbs 
Any 

(JETEC No.J1-21) 
J84 

(JETEC No.86-63) 
Designation for BOTTOM VIEW   12O 

Pin 1- Heater 
Pin 2 - Grid No.1 
Pin 6- Grid No.3 
Pin 10 - Grid No.2 
Pi n 11 -Cathode 

Pin 12- Heater 
Cap - Ultor 

(Grid No.4, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  
GRID-No.3 VOLTAGE  
GRID-N0.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative bias value  
Positive bias value  
Positive peak value  

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

During equipment warm-up period 
not exceeding 15 seconds   

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

20000 max. volts 
3000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

icates a change. 

8-57 ELECTRON TUBE DIVISION 
egno CORPORATION Of AMERICA. HARRISON. NEW JERSEY 

DATA 

HRH. 



IOSP4 

MONITOR KINESCOPE 

Equipment Design Ranges: 

For any ultor voltage lE 'cl between t0000 and 20000 Volts 
and grid-No.2 voltage lEc2l between 150 and 410 volts 

Grid-No.3 Voitdge for 
focus with , 1 tor 

current of 100 md  11.7% to 15.9% of Ec4 volts 
Gril- o1 Voltaje for 

visual extinction of 
x e" raster   

Max muet Grid-No.3 
Current**  See Curves 

Grid-No.2 Current  -15 to * 15 
Field Strength of Adjustatle 
Centering Magnet   0 to 8 gausses 

Examples of Use of Design Ranges: 

For ultor voltage of 12000 14000 VOttS 

and grid-No.2 voltage of 200 200 Volts 

Grio-No.3 Voltage for 
focus with altor 
current of 100 pa  

Grid-No.1 Voltage fcr 
visual extinction of 
8" x 6" ra-ter   

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

9% to 24% of Ec2 volts 

Ca 

1400 to 1900 1640 to 2225 vol ts 

-18 to -48 -18 to -48 vol ts 

1  5 max. megohms 

• Brilliance and definition decrease with decreasing ul tor voltage. 
In aeneral, the ultur voltage should not be less than 10.000 wolts. 

•• Griel—Nc.3 torrent ,ntreaseS as the ultor voltage is decreased. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TU8ES 

at front of this Section 

-.1naicates a change. 

8-57 
ELECTRON TUBE DIVISION 

RADIO CORPORATION or .retcA HARRISON. NEW JERSEY 

CATA 



IOSP4 

MONITOR KINESCOPE 

V 

2 7/6« .650" 
.1_ 

3/4 "mAx. 

974 

REFERENCE 
LINE 

(NOTE 2) 

3/1: 
•I6 _ 

10 1/ît 116"  

SCREEN DIA 
9 Me" MIN. 

EFFECTIVE 
CENTER OF 
DEFLECTION 

1  

1/2" FOR 

TUBE SUPPORT 

t  

_L 
7 4. 

- 14, 

SEAL DIA. 

10 MAX. 

ULTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC Ns J1-21 
(NOTES 12.4) 

.1250"mAX. 16 

L4j 
SMALL -SHELL 
DuODECAL 

6-MN BASE 
JETEC Ns 86-63 

(NOTE 3) 

92CM - 7729R1 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

Axl SI OF 100 . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

REFERENCE- LINE GAUGE I ETEC No. 112) 1.500" + 0.003" - 

0.000" I . D. AND 2" LONG WI LL REST ON BULB CONE. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS ANO BE ALLOWED 

TO MOVE FREELY. BOTTOM CI RCUMFERENCE OF BASE SHELL WI LL 

FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 

DI AMETER OF 1-7/8". 

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 

BULB TERMINAL. 

8-57 ELECTRON TUBE DIVISION 
.010 C011.011.7,0N Of AmEIIICA DAMSON. NEW ; ERSE? 

CE-7729R1 
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e.3 VOLTS 

ULTOR (GRID- N9 4 AND 
COLLECTOR) VOLTS= 12000 

GRID -Ne 3 VOLTS ADJUSTED TO GIVE FOCUS   
AT AVERAGE RASTER BRIGHTNESS 

GRID N9 I BIASED TO ,CUTOFF OF RASTER 

RASTER SIZE= ex 6 
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11CP4 

Picture Tube 
PAN-O- PLY TYPE 

110° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct interelectrode Capacitances 
Cathode to all other electrodes. . . . 5 pF 
Grid No.1 to all other electrodes. . . . 6 pF 
External conductive coating to anode . . 500 min--750 max pF 

Heater Current at 6.3 V   450 ± 20 mA 
Heater Warm-Up Time ( Average)  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.)   79% 

MECHANICAL 

Weight ( Approx.)   
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coatinga 

Type tSeeCRTIOuTLINESIat front of this section) . . . Regular-Band 
Contact area for grounding . . ..... Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, ( JEDEC No. Bi-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1- Heater ANODE 
Pin 2- Grid No.1 G4 
Pin 3- Grid No.2 
Pin 4- Grid No.4 G2 GI 
Pin 6- Grid No.1 
Pin 7- Cathode 
Pin 8- Heater 

Cap . Anode ( Grid No.i,Grid GI 
No.5, Screen, Collector) 

C- External Conductive H 
'oating 8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

loltages are positive with respect to cathode 

Anode Voltage  8000 min-- I5000 max V 
Grid-No.4 Voltage 

Po e 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 
Ned)'i\)e bias value  155 max V 
Po ve bias value  0 max v 
r- ,e peak value  2 max V 

Heater Voltage   5.7 min--6.9 max V 

8 
4 

te lb 
785 + . 250 in 
125 + . 125 in 

60 sq in 

H 

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

DATA 
6-66 



11CP4 

Peak Heater-Cathode Voltage 

450 max V 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Voltages are posLtite wIth respect to cathode 

Anode Voltage  12000 V 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  400 V 
Grid-No.I Voltage  -39 to - 94 V 

• 

• 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance I  5 max M. 11, 

Includes imploaion protection hardware. 

For X-radiation shielding considerations, 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

front of this section 

DIMENSIONAL OUTLINE ( BULB J87A) 

  5.7815   
5250 

SCREEN WIDTH 
SUS MIN. 

SCREEN 
!EIGHT 8.000 
7.125 2.125 

REFERENCE LINE 
GALIEETMEZrI 126 

DIMENSIONS IN INCHES 

F4.860 4.125 
± J25 T 5.125 

1.500 
t J25 

merry CAP 
Jelin No,A-2I 

92CS-14055 

RADIO CORPORATION OF AMERICA 
Electromc Components and Peaces Harrison. N I 



11GP4 
Picture Tube 

FILLED-RIM TYPE 
110° MAGNETIC DEFLECTION INTERMEDIATE-GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
Cathode to all other electrode -. . . . 5 pF 
Grid No.1 to 11 nth-- r electrode . . . 6 pF 
External cr:. • . , cting to anodea . 500 min-750 max pF 

Heater Current at 6.3 V  450 , 20 mA 
Heater Warm-Up Time ( Average)  II s 

Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For ,e fiait or this secL , 

Faceplate  Filterglass 
Light transmission at center f:s.—   52 % 

MECHANICAL 

Weight ( Approx.)   5 lb 
Overall Length 
Neck Length 
Projected Area of Screen   
External Conductive Coating 

Type (See • LINi •' e Regular-Band 
Contact area for ground,(a   Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( Bottom View) 
Pin 1 -Heater 
Pin 2 - Grid No.1 04 ANODE 
Pin 
Pin 1 -- EirGi a1 01 
Pin 5 - Grid Co.1 
Pin 7- Cathode 
Pin 8 - Heater 
Cap- Anode ( Grid No.3, Grid GI 

No.h, Screen, Collector/ 
C - External Conddctive H 

Coating 8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

8 
4 
785 t . 250 in 
125 ± . 125 in 

60 sq in 

H 

Anode Voltage  8000 min-- I5000 max V 
Grid-No.4 Voltage 

Pos i t IV, s:1Lle•   1100 max V 
Negati,e 550 max v 

Grid-No.2 Voltage  100 min-250 max V 
Cathode Voltage 

Neater Voltage . 

220 max v 
155 max v 
0 max v 
2 max v 

5.7 min--6.9 max V 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 2-67 



11GP4 
Peak Heater-Cathode Voltage 

,-,:ter negative with respect to cathode: 
During equipment warm-up period ≤ 15 s  450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage   11000 V 
Grid-No.4 Voltage   0 V 
Grid-No.2 Voltage   150 V 
Cathode Voltage  31 to 49 V 

For visual extinction c) Tocused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance  

a Includes implosion protection hardware. 

7.062 
2.031 

1.5 max K. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

DIMENSIONAL OUTLINE 

9.562 031 

10.188 ±.016 

MINIMUM SCREEN 
DIAGONAL 10.250 
GREATEST WIDTH 9.000 
GREATEST HEIGHT 7.062 

r_ SHELL OPENING 
9.250 MIN. 

92LS-1873 

DIMENSIONS IN INCHES 

1.125 •.0043 DIA 
-  
BASE REFERENCE LINE 

JEDEC NO. DETERMINED BY GAUGE 
B7-200 JEDEC NO. G-I26 

8.785 ± 250 
4 660 4.125 ±.I 
2 25 

e erew‘a. 
o 4› 

t° eN>ke 

CAVITY 
CAP 
JEDEC 
NEXJ1-21 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N 



11HP4A 

Picture Tube 
PAN-O-PLY TYPE 

110° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTAIIC FOCUS 

Direct Interelectrode Capacitances 
,•S 5 pF 

6 pF 
500 min--750 max pF 

Heater Current at 6.3 V  450 t 20 mA 
Heater Warm-Up Time ( Average)  II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4-- Sulfide Type, Aluminized 
tront o ss 

Faceplate  Filterglass 
Li ght tr ip•mi ion •ir 52% 

MECHANICAL 

Weight ( Approx.)   4 lb 
Overall Length 8  785 t .250 in 
Neck Length 4  125 - . 125 in 
Projected Area of Screen   60 sq in 
External Conductive Coatinga 

. . . Regular-Band 
 Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small- Button Neoeightar 7- Pin, 

Arrangement I, ( JEDEC No. 87-208) 

TERMINAL DIAGRAM ( Bottom View) 

G4 
ANODE 

02 G 

G 

H 
8HR 

MAXIMUM AND MINIMUM RATINGS. DESIGN-MAXIMUM VALUES 

Po., tiir. id ru 11 I ¡loth' 

Anode Voltage  9000 min-- I5000 max V 
Grid-No.4 Voltage 

1100 max V 
550 max V 

Grid-No.2 Voltage  100 min-250 max V 
Grid-No.1 Voltage 

220 max V 
155 max V 
0 max V 
2 max V 

Heater Voltage   5.7 min-6.9 max V 

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



11HP4A 

Peak Heater-Cathode Voltage 

450 max V 
300 max V 

4 • 200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Vo/toges are 1.1th respert to grid No.1 

Anode Voltage  11000 V 
Grid-No.4 Voltage  0 V 
Grid-No.2 Voltage  150 V 
Cathode Voltage  31 to 49 V 

ir. ,H E,,:i - .' .r' I 
MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance I  5 max le 

Includes implosion protection hardware 

For -or 

X-RADIATION PRE' I / I r\.< FoRcITuoDE-fiAT Tuns 

DIMENSIONAL OUTLINE ( BULB J878) 

SCREEN 
HEIGHT 8.052 
7062 6 .125 
MIN. 

1.125 
. A. 
-.025 

• REFERENCE LINE 
BASE JEDEC DETERMINED BY GAUGE • 
No. B7-208 JEDEC No. G - 126 

- 8.785 .250 

4.660'1 .125 

rII 1.500 2.125 

CAVITY CAP 
JEDEC No. JI-21 

92C, 4344 

DIMENSIONS IN INCHES 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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I2AP4/1803-P4 

KINESCOPE 

Heater Coated Unipotential Cathode 
Voltage 2.5 a-c or d-c volts 
Current 2.1 amp. 

Focus Electrostatic 
Deflection Magnetic 

Phosphor 'Cie Fluorescence W 

Persistence Medium 
Direct IntercleCtrOde Capacitance:  
Grid No.1 to All Other Electrodes 9 if 

Overall Length L 
Maximum Diameter' Refer to drawings of tube and sleeve 

Bulb J-96 
Cap Medium Metal 
Base Medium 6-Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

.1taxlmwn Rottngs Are Based on a Ltne-Voltage Des:gn Center of 1:7 Ibits 

High-Voltageflectrode(AnodeNo.2)Volt. 7000 max. volts 
Focusing Electrode ( Anode No.1) Volt. 2000 max. volts 
Accelerating Electrode(GridNo.2) Volt. 250 max. volts 
Control Electrode ( Grid No.1) Volt. Never positive 
Fluorescent-Screen Input Power/so cm: 

Fixed Pattern 2.5 max. mw 
Moving Pattern 5.0 max. mw 

Grid Circuit Resistance 1.5 max. megohms 
Typical Operation: 

{Should be connected to one side 
Cathode or to mid-tap of heater winding 

Anode No.2 Voltage 6000 7000 volts 
Anode No.1 Voltage ° 1240 1460 approx. volts  
Grid No.2 Voltage 250 250 volts 
Grid No.1 Voltage° Adjusted to give suitable luminouS spot 
Grid No.1 Signal-Swing Volt.A 25 25 approx. volts  

NOTE: Brilliance and definition decrease with decreasing 
anode voltages. In general the anode No.2 voltage snould 
not be less than 6000 volts. 

O Supply Should be adjustable to ± 201 of the value shown. 
Approximately 35S of Grid No.2 voltage is required for current cut-
off when, in some applications, it is necessary to use the maximum 
permissible grid-circuit resistance. 

. Peak-to-peak value for good brilliance with good resolution. For 
greater brilliance, up to twice this value should be available. 

Characteristic Curves of phosphor No.4 are shown at the be-
ginning of this section. 

Indicates a change. 

Jan. 30, 1942 
RCA RADIOTRON DIVISION 
IC, MANtenCil/I.G COLOPANY tIc 

DATA 

.1-
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I 2A P4,/1803-P4 

KINESCOPE 

PROTECTIVE SLEEVE 

DO NOT REMOVE SLEEVE 
FROM KINESCOPE 

- 12 3/4' MAX. - — 

Jan. 30, 1942 
RCA RADIOTRON DIVISION 
RC ...I.NeenCY0014G COMP., Me 

92C—.018 
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I2AP4/1803 -P4 

KINESCOPE 

- r 

9/18'..NIAX.—•\ 

CAP • 

.550"-.576» 
DIA. 

ANODE N22 

MEDIUM 
6- PIN BASE 

ANODE 
NB 2 

10° 
MAX. 

5 
ere , 

BOTTOM VIEW OF TUBE  

3/8» 

J 96 BULB 

REFERENCE LINE 
THROUGH TOP LIP 

OF DEFLECTING YOKE. 
yOKE HOLDER SHOULD 
PROVIDE FOR SPECIFIED 

jAlOvEMENT ALONG TUBE 
r AXIS.  

3 4; 3 41,; MIN. 
MAX. 

END OF GUN 

I 3/8" ± IA; 

BOTTOM VIEW OF SOCICEL CONNECTIONS 

25" 

± 2%j 

24 34 ' 

3/8» 

• = Anode Mo.1 
• = Anode No.I 
G,' = Grid No.1 Electrode 
• = Control ( Grid 110.1) Electrode 
II  = Heater 
• = Cathode 

Jan. 30, 1942 
RCA RADIOTRON DIVISION 
leCn unNufACTuene CP..Y. PC 

92C—E012P1 
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I 2A P4/1803-P4 

AVERAGE CHARACTERISTICS 
MIIIMMIIIMBUIMUUBBUMBUBUIMUMMIU MMMMMMMM BBB BBB» MMMMMMMMM 

B▪ UIMMUMBUBMBMUBMUUMUMUMMUMBUIUMMIUMIUMB »BUM 111BUIRIBMIUM 

E +. 2.5 VOLTS 

BUBB 

Da» 
DIM 
MUM 
RROaOnMa MMMMM Rana 
aMnall 7000 250 Ma» BMW 

» MI 
MUM B 6000 250 ••••• •j 
»Ma    -1 MMMMM » VI 
MMMMMMMM aaaalaaaaaaaaaaaaa MMMMM aa MMMMMM an MUMIalil 
aalBalannallall MMMMMMMMMMM MUM laaaananaaa MMMMM BM I 
Ma aaaa aaaaaaaaa Ma MMMMMMMMMMM alaaa It 
BRIM» aala an Ma Ma Ma an an MMMMMMMMM »Una» »BIM 

aaaaaallalla »Wan ana alaaa Banana MEMO IIIHM »MUM I 
MMMMMMMMMMMM Wan an »MUM.» Zan» allana an 
MMMMMMMMMMMMMMMMM »MU MMMMMMMMM Una aaaaa Ma Ma 

MMMMMMMMMM alla an UMW MMMMMMMMMM Bala 

▪ MMMMM »Ma aaaaaaa ana MI Ma BM MMMMMMMMMMMMM ZVI Ma 
aanallaallaaaallaallinalaalla MMMMMMMMMM Ma Man an Ma MO 
an MMMMMMMMMMMMMMMMMMMMMMMMM allaaaaaaaaaalaaallall 
aaallaallaaa MOM BMW Ma MMMMMMMMMMMMMMMMMMM Ma 

Iaaa 
▪ MMMMMMMMMMMMMMMMMM Kan» »Ran aaaalUNIalla 

Ina» 
 WIZ» 

alaaaal Zan» UMW aaana Zan» MUM MMMMMM «Una 
MMMMMMMMMMMMMM Zan» Maana MMMMM »la MU» Bala 

WM». 
111 MMMMMMMMMMMM Ma aaaall UM» UMW »UM MMMMM Wain» 

a 

- - 

FOCUS ING ELECTRODE (ANODE N2 I ) VOLTS 

ADJUSTED TO G IVE FOCUS 

HIGH - VOLTAGE 

ELECTRODE 

(ANODE N22) 

VOLTS 

MUURIBUMUM »BB 

IMBUMMUMMMUMBIMI CURVE 

ACCELERAT IN G 

ELECTRODE 

(GR ID N22) 

VOLTS 

an•MMMMMMMMMM aaaalliallIaaallnalallaa anallIM »Biala »Ma 

aaaaaaaaaa an MMMMM Ma alla Ma aaaaaanZaa » WOO MMMMM 
MUM an MMMMMMM »an» alMaaa aaaan MU» »LI 

l'a  
MiallaalnalaaaallaUlan MMMMMMMM an» Rag» Ma / Oa UMW 

gala allaial 
▪ MMMMMMMMMMMMMMMM ana MMMMM Mlaaaa BM» Urn 

 1Jj  
 Ian» MUM 
aaaaaaaaaalailalla aaaaa allaaa Mina MOM MMMMMM 
MUM aaaala Mina »RIB aaaaal MMMMMMMMM /BUB MMMMM 
MMMMM HUM Banana UM ana a MMMMM an ana 

 rjrà  
Raga MMMMMMMMMMMMMMMMMMMMM Mal» BMW fa »Zan» Man 
lallaaallialaa »MU allaaaallal Ma MUM aárIPA 
MMMMMMMMMMMMMMMMMM M  MM » Man 
aaallanalala MMMMMMMMMMMMMMMMMMM 101 
MMMMMMMMMMMMMM Win aaaaaaaa »MI gaga. anana ana 

I4,411 allla MMMMMM 
Rana MMMMM »an MMMMMMM MM MMMMMMMM Man 

BBB» MI IBM »Man MMMMM Mallaa MMM MMMMMMM MMMMMMMM 
» Zan aallaa Manna MMMMMMM »an M !MI MMMMMMM IMO Rag» 

'ea MMMMMM Malaalla »MU 
» Zan »Man aaaaa »Man UM» IM.Maaa »Zan Zan» alaa Ma 

OM» aaalla MMMMMM Manna MMMMMMMMMM BIM Ragan UM» 
aaalla WM» »Ma MU» M P.Irà MM Ilanallaaaaalaaanalnalaa 
anaaaaaaaaaaaaanal• MM  MM aaaaa aaaaa »an aaaall 

▪ MMMMMMMMM 3 050.'2 Élan» 
MMMMMMMMMMMMMMMM Balalaalla Ma Man 

BaBBBRUMBIO 111aMMINIMaaal al BBB» aaaaa Mania Zan» 

700 

100 

-40 - 30 - 20 - 10 

CON TROL ELECTRODE ( GR ID N 2 I ) VOLTS 

DEC. 19,19'38 RCA RADIOTRON DIVISION 
Roà, MACIOING CO.A. 
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12BNP4A 

Picture Tube 
PAN- a-PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
NO ION-TRAP MAGNET REQUIRED 110° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
. . . . 5 pF 

6 pF 
. a 550 min - 850 max pF 

Heater Current at 6.3 V   450 t 20 mA 
Heater Warm-up Time ( Average)   II s 
Electron Gun  Typo Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 

Faceplate   Filterglass 
  49% 

MECHANICAL 

Weight ( Approx  )  5 lb 
Overall Length  9.348 ± . 250 in 
Neck Length   4.375 . 125 in 
Projected Area of Screen 74 sq in 
External Conductive Coating 

. . . Regular-Band 
  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base  Small-Button Neoeightar7-Pin, 

Arrangement I, ( JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW  8HR 

ANODE 
P'r- 1 - lri-rt‘r, • 

Pir 
- - 

PH ri-lrria 

02 

Orr 

MAXIMUMANDMINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are poritue u,th reaper! to eathode 

Anode Voltage   9000 min - 15000 max V 
Grid-No.4 Voltage 

1100 max V 
550 max V 

Grid-No.2 Voltage   125 min- 550 max V 
Grid-No.I Voltage 

220 max V 
155 max V 
0 max V 
2 max V 

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



oe 
see 

çirroP 
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SCREEN WIDTH 
- 10125 MIN. 

- ICU391±J25 

25.0R. 

92CL- ,3275 

12BNP4A 

Neater Voltage 
Peak Neater-Cathode Voltage 

5  7 min - 6.9 max V 

450 max V 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FORCATNODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage   13000 V 
Grid-No.4 Voltageb  100 V 
Grid-No.2 Voltage   140 V 
Cathode Voltage   22 to42 V 

Field Strength  0 to 12 G • 
MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance  1.5 max Ms-, 

4 Includes implosion protection hardware. 

b The grid-Nn.4 voltage required for optimum focus of any individual tube 
will have a value anywhere between - 100 and . 300 volts with the combined 
cathode voltage and video- signal voltage adjusted to give an anode cur-
rent of 75 microamperes on a 5- 3'S- inch by 5- inch pattern ( roman FICA- 2F21 
monos cope, or equivalent. 

DIMENSIONAL OUTLINE ( BULB J99c/E) 
_ 9 348 

.250 

SCREEN 
HEIGHT 8.619 
7625 ±.I25 

• 
, 

• 

. 4275 
. 4. 125 - 

4973 7 
.125 

BASE 
JEDEC 
No. 87 
-208 

REFERENCE LINE 
1125 DETERMINED BY GAUGE 

-025 
JEDEC No G-126 

DM. 

DIMENSIONS IN INCISES 

CAVITY CAP 
' JEDEC No. 

JI- 21 

. 1.625 
± . 125 

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



S31 
I2L P4 

KINESCOPE 
MAGNETIC FOC L MNETIC DEFLECTION 

IJATA 
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 
Cathode to All Other Electrodes  5 mid 

External Conductive Coating to Anode . J3000 ma'.. iqff 
1 750 min. pf 

Phosphor ( For Curves, see front of this Section) Nu.4 
Fluorescence   White 
Phosphorescence  White 

Persistence   Medium 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   570 
Ion-Trap Gun   Requires External Double-Field Magnet 
Overall Length   18-3/4 : 3/8" 
Greatest Diameter of Bulb  12-7/16 : 1/8" 
Screen Diameter  11-3/8" 
Raster Size ( Approx  )  7-1/2" x10" 
Mounting Position  Any 
Cap  Recessed Small Cavity 
Base 

Basing Designation for BOTTOM VIEW   120 

Pin 1-Heater 

Pin 2-Grid No.1 

Pin 6-No Connection 

Pin 7-No Connection 

Small-Shell Duodecal 7-Pin 

Maximum Ratings, Dessen-Center Values: 

ANODE VOLTAGE  @  - • 
GRID-N0.2 VOLTAGE. . . . . 
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

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

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

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

After equipment warm-up period . . . . 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

• . • ..... 

Pin 10-Grid No.2 

Pin 11-Cathode 

Pin 12-Heater 

Cap -Anode, 
Grid Nc.i3 

12000 max. volts 
410 max. volts 

Anode and grid mo.3, which are connected together within tuteare re-
referred to herein as anode. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
1.0 ,0 COEPOIAVON OF AMt*ICA MoUlton. NEW 1E115E1 



12 L P4 
KINESCOPE 

Typical Operation: 

Anode Voltage'   9000 11000 volts 
Grid-No.2 Voltage  250 250 volts 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot   -27 to -63 -27 to -63 volts 

Focusing-Coil Current 
(DC, Approxi**. 115 125 ma 

Ion-Trap Magnet Current ( DC). 155 180 ma 

Maximum Circuit Values: 

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

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to5 milliamperes. If the supply permits the instanta-
neous short-circuit current to exceed 1 ampere, or is capable 
of storing more than 250 microcou)ombs, the effective re-
sistance in circuit between indicated electrode and the output 
capacitor should be as follows: 

Grid-No.1 - Circuit Resistance  150 min. ohms 
Grid-No.2 - Ci rcui t Resistance  470 min. ohms 
Anode-Circuit Resistance   15000 min. ohms 

The resistors should be capable of withstanding the applied 
voltages. 

• 
Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 9000 volts. 

For JETEC Focusing Coil No.106, or equivalent. Positioned with center 
line of air gap approximately 3-1/u" from Reference Line ( See Outline 
Drawing). The indicated currents are for the condition with the com-
bined grid-No.1 bias voltage and video-signal voltage adjusted to 
produce a highlight brightness of 25 foot- lamberts for 9000 volts. 
or 30 foot- lamberts for 11000 volts, on a 7-1/2' x 10' picture area. 

For JETEC Ion-Trap Magnet No.108, or equivalent, located with main 
note nieces longitudinally opposite jnternal pole oieces, and rotated 
to give good line focus with maximum brightness. 

CURVES 

The following Grid-Drive Characteristics Curves are for the 
condition with grid No.1 biased to give visual extinction of 
the undeflected, focused spot. In viewing television pictures, 
it will be found that the actual cutoff voltage corresponding 
to black in the picture is approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No.1 drive to 
obtain a given anode current or light output is also about 5 
volts less negative. 

SEPT. 15, 1949 TM DEPARTMENT TENTATIVE DATA 
tA010 CORPORATION Of RVARIICA. HARRISON. 51W 11151, 



I2LP4 

KINESCOPE 

12 lit; ± e 

SCREEN WA. I I4i; 
MIN. VALUE il" 

E A TER NAL 
, CONDUCTIVE 

2„ JO-1'n 

4  247 316 

1,- REFERENCE 
LINE 

4 1/4 - (NOTE 2) , 
5-ty m 

(NOTE 5) 
 (NOTE 

SEE NOTE 6 

2-MAX. FOR TUBE 
SUPPORT 

siAt 1O. 

12 1/2 - MAX 

3 / 

RECESSED SMALL 
CAVITY CAP 
(NOTE 0 

7,;± vij 
34; 

SMALL-SHELL DuODECAL 
7-PIN BASE (NOTE 3) 

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

POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE TERMINAL BY AN ANGULAR TOLERANCE MEASURED ABOUT 

THE TUBE AX I S/ OF 100 . ANODE TERMINAL IS ON SAME SIDE AS 

VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LI NE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" . 003" - . 000" I. D. AND 2" LONG WILL 

REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WI LL F ALL WI TH-

IN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIAMETER 

OF I-7/e. 

NOTE 6: DISTANCE OF INTERNAL POLE PIECES. PLANE THROUGH 

PIN No. 6 AND TUBE AXIS PASSES THROUGH LINE JOINING CENTERS 

OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD OF ION-TRAP 

MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT TO 
PIN No.6 AND SOUTH POLE TO PIN No. 12. 

NOTE 6: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL MUST 

BE WITHIN THIS SPACE. 

NOTE 6: KEEP THIS SPACE CLEAR FOP ION-TRAP MAGNET. 

NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

92CM-7276 

SEPT. 15, 1949 TUBE DEPARTMENT CE-7276 
1.010 CORIOIIMION OF Al•EIIICA, IlAtelSON. NEW ltIl$F1 



I2LP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

I I.-
• Er= 6.3 VOLTS 

ANODE VOL TS= 9000 

— GRID Nº1 BIASED TO CUTOFF 

RASTER S ZE= 7 eX 10»(FOCUSED) 

10 20 30 40 50 60 70 

PEAK GRID- N21 DRIVE FROM CUTOFF- VOLTS 

JUNE 28, 1949 TUBE DEPARTMENT 92CM-7309 



I2LP4 

AVERAGE GRID— DRIVE CHARACTERISTICS 

 .344-:13.13;4_31-1cr4tnuil_a_:171:• I 
Es. 6.3 VOLTS 

ANODE VOLTS. 11000 
GRID NS I BIASED TO CUTOFF 

E. RASTER SIZE = 7.5- X 10*(FOCUSED) 

—1-
--- • . 

O 20 30 40 50 60 70 

-  

PEAK GRID-NSI DRIVE FROM CUTOFF- VOLTS 

JUNE 30, 1949 TUBE DEPARTMENT 92CM- 7310 



Ef=6.3 VOLTS 
ANODE VOLTS .9000 TO 12000 
GRID Ntiq BIASED TO CUTOFF 

RASTER SIZE - 7.5"X10" (FOCUSED) 



I2SP7 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS 'ANET IC iEFL.T ICI. 

DATA 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes  6 MO. 
Cctt todt t All Other E1,7,-.troe.i  YPf 

Phosphor   P7 
Fluorescence   Blue 
Phosphorescence  Greenish-Yellow 

Persistence  Long 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   540 
Overall Length   18-3/4" ± 3/8" 
Greatest Diameter of Bulb  12-7/16" ± 1/8" 
Minimum Useful Screen Diameter   11" 
Mounting Position  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Base   Small-Shell Duodecal 5-Pin ( JETEC No.85-57) 

BOTTOM VIEW 

Pin 1 - Heater 

Pin 2- Grid No.1 

Pin 10- Grid No.2 

Pin 11- Cathode 

Pin 12- Heater 

Cap- Anode 

Maximum Ratings, Design- Center Values: 

ANODE VOLTAGE  10000 max. volts 
GRID-No.2 VOLTAGE: 

Positive value ( DC or Peak AC)   410 max. volts 
Negative value ( DC or Peak AC)   180 max. volts 

GRID-No.1 VOLTAGE: 
Negative bias value  180 max. volts 
Positive bias value*   0 max. volts 
Positive peak value  2 max. volts 

PEAK GRID-No.1 DRIVE FROM CUTOFF   65 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Typical Operation: 

Anode Voltage'   9000 volts 
Grid-No.2 Voltage  250 volts 

1 ti.,Z1..1nr.er*=*;':tOgiiiI effective irmstput IrOW:rofto ti6erdnds supply 

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 8000 volts. 

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 
RADIO com.,0. OF .MERICA, HARMON. NEW JERSEY 



(b I' 
I2SP7 

OSCILLOGRAPH TUBE 

Grid—No.1 Voltage for Visual Extinction 
of Undeflected Focused Spot  —27 to —63 volts 

Grid—No.2 Current  —15 to +15 mamp 
Focusing—Coil Current (DC) .*   107 t 10% ma 

Spot Position  igJe 

Maximum Circuit Values: 

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

For specimen focusing coil similar to JETEC No. 106 with airgaptoward 
tube face, center line of air gap 3-1/a . from Reference Line ( see 
Outline Drawing), and total anode current of 200 microamperes. 

0 The centerofthe undeflected, unfocused spot will fall within & circle 
having 18-mm radius concehtric with the center of the tube face. 

OPERATING NOTES 

X-Ray Warning. When operated at or below the maximum 

ratings shown in the tabulated data, the I2SP7 does not 

produce any harmful x-ray radiation. All types of cathode-

ray tubes may be operated at voltages tif ratings permit) 
up to 16 kilovolts ( absolute valuelwithout personal injury 

on prolonged exposure at close range. Above 16 kilovoltS, 

special shielding precautions for x-ray radiation may be 

necessary. 

AUG. 1, 1951 
TUBE DEPARTMENT 

RADIO CORPORATION OF .ERICA, HARRISON. NEW JERSEY 

TENTATIVE DATA 



I2SP7 

OSCILLOGRAPH TUBE 

lei le R 
o 900 1 
4 

2 

1TEFERENCE 
LINE 

(NOTE 2) 

ErTECT.,,1 
CENTER OF 
DEFLECTION 

92CM-7598 

2 7., 6"  

SCREEN DIA 
II MIN 

2 MAX. FOR TUBE 
SUPPORT 

--T 

SEAL DIA. 
12 %,45- MAX 

ANODE 
RECESSED SMALL 

CAVITY CAP (NOTE 
JETEC N2 JI-21 

930-mAx 

SMALL- SHELL DUODECAL 
5- PIN BASE (NOTE 3) 

JE TEC N285-57 

161 

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

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

AxISANDANODE TERMINALBYAN ANGULAR TOLERANCE IMEASURED 

ABOUT THE TUBE AXIS) OF f 100 . ANODE TERMINAL IS ON 

SAME SIDE AS VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

REFERENCE- LINE GAUGE IJETEC No. 1121 1.500" + . 003" 

-.000" I.D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKETFORTHISBASESHOULDNOTBE 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 I-7/8". 

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 

ANODE CAP. 

AUG. 1, 1951 
TUBE IMPARTMENT 

RADIO CfflORATION OF AFMOICA, .1111sON, NEW JERSEY 

CE —7596 
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14EP4 

Picture Tube 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: e Cathode to all other electrodes . . . . 5 pf 
Grid No.1 to all other electrodes . . . 6 pf 

External conductive coating i, condo. . P000 max. pf 
t 75U min. pf 

Heater Current at 6.3 volts   600 t 30 ma 
Electron Gun  Ion-Trap Type Requiring 

External Single-Field Magnet 

eOptical: 
Phosphor (For Curves, see front of this Section). .P4--Sulfide Type 
Faceplate, Spherical   Filterglass 

Light transmission ( Approx  1  66% 

Mechanical: 

Weight IAPOrox  ) 10 lbs 
Overall Length  16-15/32" ± 3/8" 
Neck Length   7-3/16" ± 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 Dimensional-Outlines and Bulb flog- 1/ 2 A/C 
sheets at front of this section 

Cap Recessed Small Cavity (.11-DFC No.J1-21) 
Base. . . Small- Shell Duodecal 5- Pin (,JFDEC 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 

H H 

Cap- Anode 
(Grid No.3, 
Screen, 
Collector) 

G2 C- External 
Conductive 
Coating 

Maximum and Minimum Ratings, Destex-maxlmum Values: 

Unless otherwise specified. voltage values 
are positive with respect to cathode 

ANODE VOLTAGE   15500 max. 40 GRID-No.2 VOLTAGE   450 max. 
volts 
volts 

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

DATA 
4-63 



14EP4 

GRID-No.1 VOLTAGE: 
Negative bias value   140 max. volts 
Positive bias value   0 max. volts 
Positive peak value    e 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 e 
After equipment warm-up period. 165 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  165 max. volts 
PC component   '.00 max. volts 

Typical Operating Conditions for Grid- Drive Service: 

Unless otherwise sPectfied, voltage values 
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  -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 
Electron Tube Division Harrison. N. J. 



Greatest Diagonal of Tube at Face 
Greatest Width of Tube at Face   
Greatest Height of Tube at Face  
Screen Size  
Mounting Position  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Base   Small-Shell Duodecal 5-Pin (JETEC No.85-57) 

BOTTOM VIEW 

I4CP4 

KINESCOPE 

MA3NETIC FOCUS 

RECTANGULAR GLASS TYPE 
MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 
Current  0.6 

Direct Interelectrode Capacitances: 
Grid No.1 to All Other Electrodes.   
Cathode to All Other Electrodes  

External Conductive Coating to Anode . . 

  ac or dc volts 
  amp 

6 meif 
5 o44, 

52000 max. ktoff 

750 min. wt 
Face Plate mean about 66% light transmission) . . . . Filterglass 
Phosphor For Curves, see front of this Section) P4--Sulfide Type 

i Fluorescence and Phosphorescence   Mute 
Persistence of Phosphorescence   Short 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   70° 
Horizontal   650 
Vertical   50° 

Ion-Trap Gun . . . . Requires External, Single-Field Magnet 
Overall Length   16-3/4" t 3/8" 

13-11/16" t 1/8" 
12-17/32" t 1/8" 
9-23/32" t 1/8" 
11-3/8" x 8-1/2" 

Pin 1- Heater 

Pin 2- Grid No.1 

Pin 10- Grid No.2 

Pin 11- Cathode 

Pin 12- Heater 

Cap- Anode 

C- External 
Conductive 
Coating 

Maximum Ratings, Design-Center Values: 

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

Negative bias value   
Positive bias value   
Positive peak value   

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

During equipment warm-up period 
not exceeding 15 seconds . 

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

14000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

AUG. 1, 1951 TENTATIVE DATA 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



I4CP4 

KINESCOPE 

Typical Operation: 

Anode Voltage' 12000 volts 
Grid—No.2 Voltage  300 volts 
Grid—No.1 Voltage for Visual 
Extinction of Undeflected Focused Spot. —33 to-77 volts 
Focusing—Coil Current ( DC, approx.) . . . 92 ma 
Field Strength of Single—Field 
Ion—Trap Magnet ( Approx.)#  35 gausses 

Maximum Circuit Values: 

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

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 10000 volts. 

For specimen focusing coil similar to JETEC Focusing Coil No.109 
positioned with airgap toward kinescope screen and center line of air 
gap 3 inches from Reference line ( see Outline Drawing). The indicated 
current is for condition with combined grid—No.I bias voltage and 
video—signal voltage adjusted to produce a highlight brightness of 35 
foot— lamberts on an 11-3/8 . x 8-1/2 picture area sharply focused at 
center of screen. 

9 Measured at center of field with General Electric Gauss Meter, Cat. 
MO. 009X51. 

OPERATING NOTES 

X—Ray Warning. When operated at or below the maximum 

ratings shown in the tabulated data, the I4CP4 does not 

produce any harmful x—ray radiation. All types of picture 

tubes may be operated at voltages ( if ratings permit) up 

to 16 kilovolts ( absolute value) without personal injury 

on prolonged exposure at close range. Above 16 kilovolts, 

special shielding precautions for x—ray radiation may be 

necessary. 

Direction of the field of the ton—traP magnet should be 
such that the north pole is adjacent to vacant pin position 

No.8 and the south pole to pin No.2. 

AUG. 1, 1951 
TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

TENTATIVE DATA 
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AUG. 1, 1951 CE-7631A 

I4C P4 

KINESCOPE 

TUBE DEPARTMENT 
0.0,0 CORPOIATION OF .FIICA, .tRISON. NEW JERSEY 
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92CL-783, 

I4CP4 

KINESCOPE 

V 

le 34": 3/6" 

iet-t 

ANODE 
RECESSED SMALL 

CAVITY CAP 
JETEC N2J1-21 

(NOTE 0 

AUG. 1, 1951 
TUBE DEPARTMENT 

0.010 COMDIATION OF AMERICA. HARII,SON. NEW I EISPI 

CE-76318 



I4CP4 

KINESCOPE 

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

POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE 

AXIS AND ANODE TERMINAL BY ANGULAR TOLERANCE ( MEASURED 

ABOUT THE TUBE AXIS) OF i 30° . ANODE TERMINAL IS ON 

SAME SIDE AS VACANT PIN POSITION No.6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No.) ID ( SHOWN AT FRONT OF 

THIS SECTION) ANDWITHTUBESEATED IN GAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC , 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FœTHISBASE SHOULD NOTBE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 2-1/2.. 

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 

MUST BE WITHIN THIS SPACE. 

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 

MAGNET. 

NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

AUG. 1, 1951 
TUBE DEPARTMENT 

RADIO CORPORATION OF .FRICA, NAIRISON. NEW PIMP 

CE -7631C 



14QP4B  

Picture Tube 

• RECTANGULAR GLASS TYPE 
LOW- VOLTAGE ELECTROSTATIC FOCUS 

Electrical: 

Optical: 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

'': te,' , . P1— 

Mechanical: 

• t-rr,- Lr, 
t .tiot on C0,1 ,nos. Pimerr.ionr., uld De-

'o Hon 
",,e. Picture- Tube Dimensional- Outlines and Bulb Jio9-1/2 A/C 
:heot n st front of tbk-,(t ion 
  Recfsed Sm.-111 Cavity PI DEC No.J1-21) 

num,c! FPtn , Arnnour'ent 1 

( TP[c (:, rour 4. Nr.B6-63) 
, De!-.ionat on for FrTTov vire  121 

04 

ANODE 

GI K 
H 

G 

, ii- 
lGrid 
Grid No. 5, 
Screen, 
Coll pct or) 

C - I eternal 
Conduct i ve 
Coating 

Maximum and Minimum Ratings, Design- Maximum Values: 

Unless otherwise specified, voltage ,val-
ues are positive with respect to cathode An,,,. Volfa-  12000 max. volts 

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

DATA 
10-63 



14QP4B 

r- x. 

Typical Operating Conditions for Grid- Drive Service: 

ues are positive with respect to cathode 

Anode Voltage  9000 
Grid-No.4 Voltade   -50 to 250 
Grid- No.? Voltage   250 
Grid-No.1 \roltane for visual 

extinction of focused raster  -24 to -54 

vc,,, volt • 

volts 
volts 
volt , 

volts 

Maximum Circuit Value: 

Grio-No.1-Circu t Resistance  1.5 ras. 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. 



14WP4 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

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

External i..uridu,,tii.ie ...iatinu Lu ci,udr.  fimn max. pf 
1. 800 min. Pf 

Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor / For curveo. see front of this Section) . P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical Filterglass 
(APprox  )  78% 

5 
6 

Pf 
Ft 

Light transmission 

Mechanical: 

Weight ( Approx  )  8.5 lbs 
Overall Length  13-3/1G" ± 5/16" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  104 sq. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-TubeDImensional-OutItnes andBulb J112A/B sheets 
at front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bases ( Alternates): 

Small-Shell Duodenal 6-Pin ( JEDEC Group 4, No.B6-63) 
Short Small-Shell Duodenal 6-Pin ( JEDEC No.B6-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.? 
Pin 11 - Cathode 
Pin 12 - Heater 

GA 
ANODE 

H 

G2 

Cao - Anode 
(Grid No.3, 
Grid No.5. 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison. N. J. 4-63 



14WP4 

Maximum and Minimum Ratings, Design-,qax,mun Values: 

Unless otherwtse specified, voltage val-
ues are Positive with respect to cathode 

ANODE VOLTAGE  115500 
t 9000 

max. volts 
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  200 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 otherwtse sPectfted, 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 

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. 



15AEP22 
Color Picture Tube 

This data sheet is to be used in conjunction 
with data for RCA-15NP22 

For general data, maximum and minimum ratings, equip-

ment design ranges, limiting circuit values, and terminal dia-

gram of the 15AEP22, refer to 15NP22 except as noted 
below. 

MECHANICAL 

Tube Dimensions (excluding mounting lugs): 

Diagonal   14.910 ± .093 in ( 378.21 ± 2.36 mm) 

Greatest width   12.949 ± .093 in ( 328.90 ± 2.36 mm) 

Greatest height ( including tension 
band clip)   10.613 ± . 100 in ( 269.57 ± 2.54 mm) 

Weight ( Approx.)   11.3 lb ( 5.1 kg) 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different from 

the corresponding dimensions for the 15NP22. 

Top View Mounting Lug Detail 
926 _ 

12.9493 093  
328.90 ± 2.36   

0 D OF TENSION BAND 

544 
13 82 

2 
(NOTE I) 

.500 
12. TO". 

I 000 
25 40 

313 
DIA 

625 
15 88 

IMEM Electronic Components 
DATA 
2-70 



15AEP22 

DIMENSIONAL OUTLINE (Cont'd) 

Front View 

13752 125 
11621 3 3113 

:3::I 

2":42 f,41 (90702) 

MAO 

'3345.U MAX 

ffltedottzi3604 

z 

10102 

3 977 

\— BLUE curd 

__ 

.22M 
132 23 

Front Side View 

- 

  14 9102 093  

371 710 236 
0 D OF TENS1C« BAND 

Inches 
Dimensions in unless otherwise noted. 

mm 

06130 130  
269372 231 

OD OF TENSICN BAND 
& CRIMP SEAL 

• 

CLEARANCE FOR 
TENSION - BAND CLIP 

Note 1: "Z" is located on the outside surface of the faceplate, 

on the screen diagonal at a point .094 in ( 2.39 mm) beyond the min-

imum screen. This point is used as a reference for the mounting lue 

Note 2: The tolerance of the mounting lug holes will accommodate 

mounting screws up to 0.250 in (6.35 mm) in diameter when posi-

tioned on the true hole centers. 

111 

MCEDE1 Electronic Components 
DATA 



I6ADP7 

OSCILLOGRAPH TUBE 
METAL-SHELL ENVELOPE 

MAGNETIC FOCUS_ m.uNtTIC DCFLECTIoN 

DATA 

General: 

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

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrode:,   G pmf 
Cathole to All Other Electrodes   5 )4,f 

Faceplate, Spherical   Filterglaos 
Light Transmission ( Approx  )  66% 

Phosphor For curves, see front of this Sectionl  
Fluorescence  Blue 

Persistence   Short 
Phosphorescence   Greenish-Yellow 

Persistence   Long 
Focusing Method   Magnetic 
Deflection Method   Magnetic 
Deflection Angle (APProx  )  53c 
Maximum Overall Length  22" 
Greatest Diameter at Lip  16-7/8" + 1/8" 
Minimum Useful Screen Diameter  14-3/8" 
Ultor. Terminal   Metal-Shell Lip 
Mounting Position   Wry 
Base  Small-Shell Duodecal 7-Pin ( JETEC No.87-51 ) 

BOTTOM VIEW 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6- No 

Connect ion 
Pin 7- No 

Connection 

Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater - 

Cap- 01 tor 
(Grid No.3, 
Collector) 

Maximum Ratings, Pesign-Center Values: 

ULTOPe VOLT/ICE   14000 max. volts 

GRID-No.2 VOLTAGE: 
Positive value ( EC or Peak A' 1 
Negative value ( DC or Peak Al 

GPID-No.1 VOLTAGE: 
Negative bias value   
Positive bias valued,   
Positive peak value   

PEAK GRID-No.1 DRIVE FROM CUTOFF  

410 max. volts 
180 max. volts 

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

65 max. volts 

In the 16ADP7, grid NO.3 Which 11,5 th, ultOr function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as ' Later.. The ' altor' in a cathode-ray tube is the 
electrode, or the electrode incombination with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for acc.-leratin- the electrons in the beam prior to 
its deflection. 

Oat or near this rating, the effective resistance or the ultor supply 
sr.nuld be adeduate to limit th- ultor input power to 6 watts. 

FEB. I, 1952 TENTATIVE L.ATA UUMEMPARTMENT 
leADIO CODOtATION OF MUM.. NAIIOON. NEW JUSIV 



I6ADP7 

OSCILLOGRAPH TUBE 

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

Typical Operation: 

Ill tor Voltage 12000 volts 
Grid-No.2 Voltage   250 volts 
rid-No.1 Voltage for Visual Extinction 
of Undeflected Focused Spot   -27 to -63 volts 

Grid-Nc.2 Current   -15 to +lb mamp 
Focusing-Coil Current (cc)00  95 ± 15% ma 
Spot Position   aa 

Maximum Circuit Values: 

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

• Brilliance and definition de,rease with decreasing ultor voltage. In 
general, the ultor voltage should not se less than 8000 volts. 

For specimen focusing coil similar to JETIC Focusing Coil No.109 po— 
sitioned with air gap toward faceplate and center line of air gap 
3-1/u . from Reference Line ( see Outline Drawing) and ultor current of 
200 mirroamperes. 

## The center of the undeflected, unfocused spot mill fall within it Circle 
il,ving 25—mm radius concentric with the center of tne tupe fuze. 

FEB. 1. 1952 TENTATIVE DATA 
TUBE DEPARTMENT 

COWORATtON OF AMERICA. MARIOSON, NEW JEREEY 



16BGP4 

Picture Tube 

PAN-O-PLY-- INTEGRAL IMPLOSION PROTFCTION 

(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: 

i-mirelectrode Canaritances: 
Grid No.1 to all other electrod, . . . b Pf 
Cathode to all other electrodes . . . . 5 Pf 

External conductive coating to anodea . { 1-,C(C) miax. Pf 
800 min. Pf 

Heater Current at 6.3 volts   450 ± 20 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor ( For Curves, see front of t ni s Section). . P1—Sulfide Type 
Aluminized 

Faceplate   Filterglass 
Light transmission at center ( Apnrox  ) 54% 

Mechanical: 

Weight ( Approx  )  9.5 lbs 
Overall Length  10  569" ± . 242" 
Neck Length  4  375" 3 .125" 
Projected Area of Screen 125 so in  
External Conductive Coat ng: 

Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings, Dimensions, and Deflec-
tion Angles. See Picture- Tube Dimensional- Outlines and Bulb 
JI25 B sheets at front of this Section 

Cap  Recessed Small Cavity IJEDEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrqngement 1, IJEDEC No.87-208) 
Basing Designation for BOTTO" ' IEW  8HR 

ANODE 
C Pin 1 - Heater 

Pin 2- Grid No.1 
Pin 3- Grid No.2 
Pin 4 - Grid No.4 
Pin 6- Grid No.1 
Pin 7- Cathode 
Pin 8- Heater 

04 p — Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

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

OATA 
4 —( 5 



16BGP4 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sPecified, voltage values 
are positive with respect to cathode 

Anode Voltage  120000 max. volts 
112000 min. volts 

Grid-No.4 Voltage: 
Positive value  1100 max. volts 
Negative value 5S0 max. volts 

Grid-No.? Voltag.  {550 max. volts 
200 min. volts 

Grid-No.1 Voltage: 
Negative peak value 220 mdv. volts 
Ned ,t ; ye bi value  155 max. 
Pc -s1;t;v ,- hi ,' valu  0 max. volts 
Pocitiva peak value   2 max. volts 

Heater Voltage  {6.9 max. volts 
5.7 min. volts 

Pa P Heater-Cathode, Voltage: 
H,-ater negative with respect to cathode: 

Curing equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period  300 max. volts 
Heater positive with respect to cathode: 

Peak value  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.I 

Anode Voltage   16000 volts 
Grid-No.4 Voltageb   100 volts 
Grio-N0.2 Voltage   300 volts 
Cathode voltage for visual extinction 

of focused raster   28 to60 volts 
vHelet Strength of required adju-,table 

0 to8 gauss 

Maximum Circuit Values: 
  1. 5 max, medohms 

a includes implosion prat,: ,,n hardware. 

b inn arid—No.w voltage required for optimum focus of any individual tune 
,, ,e a value anywhere between —100 and .300 volts with the combined 

.:ltaae and video— signal voltage adjusted 10 give an anode cur— 

• • : T— microamperes on a 9.-inC, by 12—inns pattern from an RCA-2F21 

n. or equivalent. 

'or X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

'rc.,7.1 07 this Section 

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



16CHP4A 

Picture Tube 
PAN-O- PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
114° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
5 PF 

. . . 6 pF 
,a . 1000 min-- I500 max pF 

Heater Current at 6.3 V   450 - 20 mA 
Heater Warm- Up Time ( Average)   II s 
Electron Gun Type Requiring No Ion- Trap magnet 
Focus Lens Unipotential 

OPTICAL 

Phosphor P4-- Sulfide Type, Aluminized 

Faceplate   Filterglass 
  54' 

MECHANICAL 

Weight ( Approx 
Overall Length  10.569 ' . 242 in 
Neck Length   4.375 • . 125 in 
Projected Area of Screen  125 sq in 
External Conductive Coating 

. . . Regular-Band 
  Near Reference Line 

Cap   Recessed Small Cavity ( JEDEC No.J1-21) 
Base Small- Button Neoeightar 7- Pin, 

Arrangement I. ( JEDEC No.B7-208) 

TERMINAL DIAGRAM ( Bottom View) 

95 lb 

884 

MAXIMUM AND MINIMUM RATINGS, DESIGN—MAXIMUM VALUES 

lottages are posrtrr, urrir re.per t t, g' SI Yo./ 

Anode Voltage   12000 min--20000 max V 
Grid-No.4 Voltage 

Cathode Voltage 

1250 max V 
400 max V 

2 max V 
0 max V 

100 max V 
150 max V 

e_h RADIO CORPORATION OF AMERICA 
Elt,trorbc Corunrwilts ,Ind Devices Hdrriser, Pr 



16CHP4A 

Grid-No.2 Voltage  20 min--60 max V 
Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

450 max V 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

e \. 
Anode Voltage  16000 V 
Grid-No.4 Voltage b   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to45 V 

Field Strength   0 to 8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance 

See I-R1111111.\ ME, at front of this section 

DIMENSIONAL OUTLINE ( BULB JI25 62A) 

eee 

EXTERNAL 
CONDUCTIVE 
COATING . \te se  

1312 
1 125 •:,  (,),1 DIA t 125 441 <1,6 

BASE ,e...,..9 Ci 
JEDEC No. B7-208 9A1,>•te 

DIMENSIONS IN INCHES 

- SCREEN WIDTH - 
12 938 MIN 

- 13835 , 125 t, 

2575R 

SCREEN 11 280 
HEIGHT ± ,28 
10250 
MIN 975 

n25 

10569 
n 242 - 

—6194 - .4375 
t 117 c.125 

450 
t. 25 

I  5 max M. 

TRANSPARENT 
INSULATING 
COATING 

CAVITY CAP 
JEDEC No JI -21 

I125± 125 

3500± 250 

92LM-1942 

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



16CMP4A 

Picture Tube 

• 

• 

• 

• 

PAN-0- PLY TYPE 

ELECTRICAL 

Direct Interelectrode Capacitances 
5 pF 
6 PF 

. 1000 min- 1500 max pF 
Heater Current at 6.3 V   450 • 20 mA 
Heater Warm- Up Time ( Average)   Il s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 

Faceplate   Filterglass 
514  

MAGNUIC nEFIEUION 

Weight ( Approx 

MECHANICAL 

) 
Overall Length 10  569 • 0.242 in 
Neck Length 4  375 i 0.125 in 
Projected Area of Screen  125 sq in 
External Conductive Coating a 

.Regular-Band 
  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No. J1-21) 
Base Small- Button Neoeightar 7- Pin, 

Arrangement I. ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( Bottom View) 

ANODE 

95 lb 

Di 

H 8HR H 

MAXIMUM AND MINIMUM RAT1NGS,DFSIGN-MAXIMUM VALUES 

Anode Voltage   10000 min-- 18000 max V 
Grid-No.4 Voltage 

1100 max V 
550 max V 

Grid-No.2 Voltage   200 min--550 max V 
Grid-No.I Voltage 

220 max V 
155 max V 
0 max V 
2 max V 

CD RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Hanson N I 



16CMP4A 

Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

I. 

450 max V 
  300 max V 

  200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

LI th t to grid 

Anode Voltage   16000 V 
Grid-No.4 Voltage  100 to 300 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 60 V 

Field Strength   0 to8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance   1.5 max M 

.1-1+4DIATI( ,\ PifEr: II f loVs Eon (: I? 11 TI RES 

e De-\ 

92CL-I0510 

DIMENSIONAL OUTLINE 

RIM— BAND 
OPENING 
10.494 
MIN. 

_ 

SCREEN WIDTH 
12 938 MIN "" 

_ RIM- BI.N1‘1 1)1 OPENING 

- - 13840 ± 125 

25.75 R. 

SCREEN 
HEIGHT 11 270 
10.250 M ± 125 IN.  

I0 569 
242 

4 375 
1125 
- — 

- 6.194 ±.117- 

BASE 
JEDEC No 
B7-208 

 e 
CAVITY CAP 
JEDEC No JI-21 

- 1.312 ± . 125 

• 

„e 

REFERENCE LINE 

DIA. -.025 JE DEC No. G-126 

DETERMINED BY GAUGE 

DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 
Electronlc Components and Del.nces Harrison. N. J. 



16RP4B 

Picture Tube 

NO ION-TRAP MAGNET REQUIRED 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 

• 
5 pF 
6 pF 

(2000 max pF ; • 
.1 750 min pF 

Heater Current at 6.3 V  600 t 30 mA 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4-- Sulfide Type, Aluminized 

e Faceplate  Filterglass 
  66% 

MECHANICAL 

Weight ( Approx.)   16 lb 
Overall Length 
Neck Length  

18.750 o 0.375 in 
7.500 0.188 in 

Projected Area of Screen   139 sq in 
External Conductive Coating 
  Regular-Band 

  Near Reference-Line 
For Additional Information on Coatings and Dimensions 

JI29A It 
oi • 

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   I2N 

, r 
- '. 

F.r 1 — 

ANODE 

02 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Inle,s otherutse specified, mitO0, ./ u'' 

are positire titth revert to cathode 

Anode Voltage  17500 max V 
Grid-No.2 Voltage  450 max V 
Grid-No.I Voltage 

140 max V 
0 max V 
2 max V 

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



16RP4B 

Heater Voltage 

Peak Heater-Cathode Voltage 

16.9 max V 
1.5.7 min V 

450 max V 
165 max V 

165 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  12000 V 
300 V 

-28 to -72 V 
Grid-No.2 Voltage 
Grid-No.I Voltage 

r of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.I-Circuit Resistance   1.5 max MO 

. •:' -:tion shielding considerations, ,,feet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

• 

• 

• 

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



17BJP4 

Picture Tube • RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Direct lnterelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.1 to all other electrodes. . .   6 pf 

pf External conductive coating to anode . . 1M)0 man. 
(.1000 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4--Sul fide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx.)   74% 

Mechanical: 

Weight ( Approx.)   15 lbs 
Overall Length   14-5/8" ± 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- Shell Duodecal 6- Pin ( JFDEC Group 4, No.86-63) 
Short Small-Shell Duodecal 6- Pin ( JEDFC No.B6-203) 
Basing Designation for BOTTOM VIEW   12L 

64 
Pin 1 - Heater ANODE 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

61 N 

62 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, 

DATA 

4-63 



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 change. 

17BJP4 

— Maximum and Minimum Ratings, Design- Maximum Values: 

Unless otherwise specified, voltage values 
are Positive with resPett to cathode 

{17500 max. 11000 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   {6.9 max. 
5.7 min. volts 

volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period . 200 max. volts 

Heater positive with 
respect to cathode: 
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 
- e focused raster   28 to-72 volts 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
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: 

to 

Optical: 

of 

L. prior (For t r  

• r i • r....r.nr ,  

Mechanical: 

(neuro 

..ont00t oreo fc.t- giceu,iimg N, Geterence I 
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17BP4D 

Maximum and Minimum Ratings, Design-Maximum l'ai.ves: 

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 

11, Positive peak value   2 max. volts 
f6.9 max. volts 

Heater Voltage  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 

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



I 7C F P4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) 
Current 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes. . .   6 mej 
Cathode to all other electrodes  5 gmf 
EAtern.1 conductive coating to ultor . 1 1500 max. 

1200  mmf min. pmf 
Faceplate, Spherical  Filterglass 

Light transmission ( Approx.)   79% 
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   90° 
Horizontal   85° 
Vertical   68° 

Electron Gun  Type Requiring No Ion—Trap Magnet 
Tube Dimensions: 

Overall length   15" ± 3/8" 
Greatest width   15-5/8" ± 1/8" 
Greatest height  12-3/4" ± 1/8" 
Diagonal   16-9/16" ± 1/8" 
Neck length  5-1/2" ± 3/16" 
Radius of curvature of faceplate ( External surface) 20-3/4" 

Screen Dimensions ( Minimum): 
Greatest width   
Greatest height  
Diagonal   
Projected area   

Weight ( Approx.)   
Operating Position 
Cap  
Bulb 
Base 

6  3 volts 
0  6 ± 10% amp 

14-3/4" 
11-11/16" 

15-3/4" 
155 sq. in. 

10 lbs 
 Any 

Recessed Small Cavity ( JEDEC No. J1-21) 
  J132-1/2 Cl/D1 
  Short Small—Shell Duodecal 6—Pin 

(JEDEC Group 4, No.86-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1— Heater 
Pin 2— Grid No.1 
Pin 6— Grid No.4 
Pin 10— Grid No.2 
Pin 11— Cathode 
Pin 12— Heater 

Cap— Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C — External 
Conductive 
Coating 

10-59 ELECTRON TUBE DIVISION 
10010 CORPORAIION or •MERICA HARRIS°, NEW lERSEV 
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I7CFP4 

PICTURE TUBE 

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 
1120004 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 u/tor voltage (Ec 5k) between 12000 and tó000 volts 
and grid-No.2 voltage ( Ec2h) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus.   -50 to +350 volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster  See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.1 Video Drive 

From Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)   :Dame value as determined for 

Lc ik except video drive is a 
000itive voltage 

Grid-No.4 Current   -25 to +25 ma 
Grid-No.2 Current   -15 to +15 ma 
Field Strength of A,.; 

able Centering Val 0 to 8 gausses 

Examples of Use of Design Ranges: 

With attar voltage of 16000 volts 
and grid-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  -28 to -72 volts 

10-59 ELECTRON TUBE DIVISION 
111.10 CO.r..tiON Of . 111CA, . 11111$0N. NE« ARSE! 

DATA]. 



I7CFP4 

PICTURE TUBE 

Grid-No.1 Video Drive from Raster 
Cutoff ( Black level): 
White- level value  28 to 72 volt 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megOhm', 

CATHODE-DR IVE  SERVICE 

Unless otherwise specified, voltage values 
are Positive with respect to grid * 0.1 

Maximum and Minimum Ratings, Design-Center Waives: 

ULTOR-TO-GRID-No.1 VOLTAGE  f16000 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-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 utter-to-grid-No.1 voltage (Rcal) between 
12000 4  and 16000 volts and grid-No.u-to-grid-
110.1 voltage lEc 2gil between aao and 640 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus§   0 to 400 volts 

Cathode-to-Grid-No.1 
Voltage ( Ekgi) for 
visual extinction 
of focused raster See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black level): 
White-level value 
(Peak negative)  

Grid-No.4 Current 

Same value as determined for 
Ek except video drive is a 

gi negative voltage 

  -25 to +25 pa 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF APAPRICA. MATTISON. NEW JERSEY 
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17 CF P4 

PICTURE TUBE 

Grid-No.2 Current  -15 to +15 ma 
Field Strength of Adjust-

able Centering Magnet'   0 to 8 gausses 

Examples of Use of Design Ranges: 
With ultor-to-grid- 

1600o No.1 voltage of  volts 
and grid-No.2-to-grid-

No.1 voltage of  300 volts 
Grid -No.4 - to-Grid -No.1 

Voltage for focus  0 to 400 volts 
Cathode-to-Grid No.1 
Voltage for visual 
extinction of focused 
raster   28 to 60 volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black level): 
White-level value  -28 to -60 volts 

Maximum Circuit Values: 

Grid -No.1 -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. 

• This value is a working design-center minimum. The equivalent absoeute 
ginisu. ultor- or ultor-to-grid-No.I voltage is 10,800 volts, below 
which the serviceability of the 17CEPu 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.0 voltage or grid-No.u-to-grid-No.2 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 earth's magnetic field can cause as much as I/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 constderations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TURES 

at front of this Section 

10-59 ELECTRON TUBE DIVISION 
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7CF P4 
RASTER — CUTOFF— RANGE CHARTS 

GRID- DRIVE SERVICE 
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PICTURE TUBE 
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I 7CFP4 

PICTURE TUBE 

V 

10-59 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC Na JI-2I 

(NOTE I) 

ELECTRON TUBE DIVISION 
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I7CFP4 

PICTURE TUBE 

I . r---- 
I/ MAx. 

23, 8 
14 (NOTES 6/(7) 

i  

/f,,I6 

MAX. 7/16' 
(NOTE 81 MAX. 

(NOTE /3) 

SPLICE LINE 

SEE NOTE 7 

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 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-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 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". 

ROTE 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 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 I/O" 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 TUNE DIVISION 
RADIO CORPORATION 01 AMERICA, HARRISON, NEW JERSEY 

CE -10261C 



I7CF P4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR-TO-GRID-Nel VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT ro GRID N2I TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x10 1/2 " 

I I 
CORDINATE S OF SCREEN: X=0.270, y=0.300 

GRID- DRIVE SERVICE 

= 6.3 VOLTS 

ULTOR VOLTS = 16000 

GRID N21 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I4"x 10 1/2 " 
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17 OUP 4 

Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  450 ± 5% it 
ELE..atr. Warm Un ll-5E- ( Acra9,1   11 
Direct Interelectrode Capacitances: 

Grid No.1 to all other cleatiL,des. . . 6 4mf 
Cathode to all other electrodes. . . . S 

{ External conductive conductive coating to ultor 1700 max. . 
1200 min. wLf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

r,ceplate Filterglass 
77% Light transmission ( Approx.)   

Phosphor (For Curves, see front of th'S Section) . P4—Sul fide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx.)   10 lbs 
Overall Length   12-1/8" ± 1/4" 
Neck Length  5" i 1/8" 
Projected Area of Screen   155 sq. in. 
External Conductive Coating: 

Type   Regular Band 
Contact area for grounding  Near Refepence Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J132-1/2 A/B 
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 

H 

Pin 2- Cathode 
Pin 3- Heater 
Pin 4 - Heater 
Pin 5- Grid No.1 
Pin 6- Grid No.4 
Pin 7- Grid No.2 02 

G3,G5,CL 

ULTOR 

0 4 

Cap- Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

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

DATA 
3-62 



17DQP4 

Maximum Ratings, Des:en-Maximum Values: 

ULTOH-10-,eqd-No.1 VOLTAGE  17600 max. volts 
GltiD-No.4-TO-CA11)-No.1 ( FOCUjING) 

VOLTAGI.: 
po-Htive vilue  1100 max. volts 
Neo d ive v 550 max. volts 

70 max. volts 
C,',THE H VOLTAr.: 

ISO max. volts 
2 ruas, Volts 

PnU . 

HIA' H 1 
, ,,t • • t.•': . '11] 1•, 1Y1 max. volts 

Mter eluinment , rm-un IM H1. 200 max. volts 
Heater not ve Adth 

respect to cathode  200 max. volts 

Typical Operating Conditions: 

Wtth ultor-to-er,d-No.: voltage of 1150o volts 
and grld-No.,-to-erld-No.2 voltage of 5o volts 

trid-No.4-to-,.. :-No.1 Voltade 
  —CO to 
; oltage for 
• -- ',sused raster . 1 to 19 .‘ olts 

Maximum Circuit Values: 

Grid-No.1-Circuit Ftesistance  I. max. m000hms 

For X-radiation shielding considerlton, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TITRES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances; 
Cathode to all other electrodes. . . • 3.65 Of 
Grid No.1 to all other electrodes. . • 4,15 of 

f1400 max. OE External conductive coating to anode . 
1 900 min. Of 

Heater Current at 2.68 volts   450 t 45 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion- Trap Magnet 

Optical: 

Phosphor (For curves. see front of thiS Secti on). . PA--Sulfide Tyne. 
Aluminized 

Faceplate, Spherical  Filterglass 
Light transmission ( Approx.)   77% 

Mechanical: 

Weight ( Approx.)   10 lbs 
Overall Length   10-13/16" ± 3/16" 
Neck Length  3-11/16" t 1/16" 
Projected Area of Screen   155 sq. in. 
External Conductive Coating: 
Type   Modified-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dtmenstonal-Outltnes and Bulb Jig2-1/2 AIB 
sheets at front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW   8JK 

Pin 1 - Heater 
Pin 2- Grid No.? 
Pin 3- Grid No.1 GI 

Pin 4 - Grid No.4 
Pin 6- Grid No.2 
Pin 7- Cathode 
Pin 8- Heater G2 

GA 
Cap - Anode 

(Grid No.3, 
0 2 Grid No.5. 

Screen, 
ANODE Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. 

DATA 
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17DRP4 

Maximum and Minimum Ratings, Design- Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE   17600 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value  950 max. volts 
Negative value  700 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   400 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  {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 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   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 TURES 
at front of this Section 

• 

• 

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



PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater hautne controlled warm-up time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  
Current   
Warm—up time ( Average)  

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

External conductive coating to ultor. .   

Faceplate, Spherical  
Light transmission ( Approx  )  

Phosphor (For Curves, see front of this sect son) . 

6.3 
0.6 
11 

volts 
amp 
sec 

6 fflf 
5 wf {1500 max. pmf 

1000 min. goif 
Filterglass 

78% 
.P4--Sulfide Type 

Aluminized 
White 
White 

Fluorescence  
Phosphorescence   
Persistence  Médium—Short 

Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  
Horizontal 
Vertical   

Electron Gun 
Tube Dimensions: 

Overall length 
Greatest width 
Greatest height 
Diagonal 
Neck length   
Radius of curvature of 

faceplate ( External surface) 
Screen Dimensions ( Minimum): 
Greatest width  
Greatest height   
Diagonal  
Projected area  

Weight ( Approx  )  
Operating Position 
Cap 
Bulb 
Socket 

  Type Requiring 

noo 
  105° 

87° 
No Ion—Trap Magnet 

  11-1/4" t 3/16" 
15-5/8" ± 1/8" 
12-3/4" t 1/8" 

  16-9/16" t 1/8" 
4-1/8" t 1/8" 

20-3/4" 

14-3/4" 
11-11/16" 

15-3/4" 
155 sq. in. 

10 lbs 
. . Any 

 Recessed Small Cavity (JEDEC No.J1 —21) 
  J132-1/2 A1/81 
Ucinite Part No.115446, or equivalent 

4-60 ELECTRON TUBE DIVISION DATA 1 
EADIO COIWOUTION Of AMERICA. .1ItISOW NEW 1E15E1 



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- DRIVE S SERVICE 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

518000 max. volts 
112000 min. volts 

VOLTAGE: 
1000 max. volts 
500 max. volts 
500 max. volts 

ULTOR VOLTAGE   

GRID-No.4 ( FOCUSING) 
Positive value  
Negative value  

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

Negative-peak value   200 max. volts 
Negative-bias value   140 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

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

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

After equipment warm-up period. . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Re5h) between sz000. and 18000 volts 
and gricl-No.2 voltage (Eck) 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 

Eci k except video drive is a 
positive voltage 

4-60 ELECTRON TUBE DIVISION 
àADIO CORPORADON OE AMERICA. DARIISON. NEW MEET 

DATA 1 



I 7 DSP4 

PICTURE TUBE 

bia 
Grid-No.4 Current  -25 to +25 
Grid-No.2 Current  -15 to +15 
Field Strength of Adjust-
able Centering Magnet" . . . . 0 to 8 

Examples of Use of Design Ranges: 

With u/tor voltage of Ib000 16000 volts 
and grid-No.e voltage of yoo 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   -38 to -72 -45 to -90 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  38 to 72 45 to 90 volts 

Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance 1  5 max. megohms 

gausses 

CATHODE-DRIVEm SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.s 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE   f18000 max. volts 
112000. min. volts 

GRID-No.4-TO-GRID-No.1 ( FOCUSING) 
VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-CRID-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 

4-60 ELECTRON TUBE DIVISiON 
RADIO COEFORATION OP AMERICA. MARIOSON, NEW JERSEY 

DATA 2 



I7DSP4 

PICTURE TUBE 

Equipment Design Ranges: 

With any ultor-to-grid-Ho.2 voltage (Ec5g2) between fibode 
and 28000 volts and grid-110.2-to-grid-No.i voltage (Ec 2e1) 

between 225 and 640 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus §  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
(Ekgi) for visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)   

Grid-No.4 Current   
Grid-No.2 Current   
Field Strength of Adjust-
able Centering Magnet'. . . . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-ertd-
Ho.: voltage of 

and grid-hro.u-to-grid-
#0.2 voltage of 

Grid-No.4-to-Grid-No.1 
Voltage for focus   

Cathode-to-Grid-No.1 
Voltage for visual extinc-
tion of focused raster. . • 35 to 63 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 

Same value as determined for 
Ekgi except video drive is a 

negative value 
-25 to +25 Ma 
-15 to +15 ma 

16000 lb000 volts 

300 goo volts 

0 to 400 0 to 400 volts 

43 to 78 volts 

-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. 

4' This value is a working design-center minimum. Theequivalent absolute 
winisma 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-No.1i ( or grid-No.s - 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 TUBE DIVISION 
RADIO CORPOIATIOW OF AMERICA. MARRISOYI. NEW JERSEY 
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I7DSP4 

PICTURE TUBE 

V 

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 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 cathode potential with respect to grid 80.1 and the other 
electrodes. 

OPERATING CONSIDERATiONS 

Shatter-Proof Caver Over the Tube Face. Following con 

ventional picture-tube practice, it is recommended that th 

cabinet be provided with a shatter-proof, glass cover ove 

the face of the 171)SP4 to protect it from being struck acci 

dentally and to protect against possible damage resulting 

from tube implosion under some abnormal condition. This 

safety cover can also provide X-ray protection when required. 

For X-ray shielding consideratsons, see sheet 

I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA. ISA”ISON. NEW JERSEY 
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I7DSP4 

PICTURE TUBE 
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I7DSP4 

PICTURE TUBE 

4-60 CE-10375B 

'‘ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC N2 JI-2I 

(NOTE 1) 

ELECTRON TUBE DIVI9ON 
RADIO CORPORATION OF APAPRICA. 0Annor4, NEW AMP 



I7DSP4 

PICTURE TUBE 

r---

234: 8 
- (NOTES 8 IL 7) 

1 4  
SPLICE LINE 

7f " /16 NOTE 7 
MAX. f- 7/I6* 

(NOTE 8 ) MAX. 
(NOTE 8) DETAIL 

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

.ARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-

MINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXisi 

OF t 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

ROTE 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. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED; 

' 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". 

ROTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

ROTE 6: MEASURED 2-9/32" t 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 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 DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON WA' ;EMT 

CE -10375C 
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I7DSP4 

RASTER-CUTOFF -RANGE CHARTS 
GRID- DRIVE SERVICE 

E.F=6.3 VOLTS 
ULTOR VOLTS 12000 TO 113000 
GRID-N24 VOLTS ADJUSTED FOR FOCUS. 

•   

-40 

-20 1, itttun 77. 
300 400 

GRID-Nt. 2 VOLTS 

CATHODE-DRIVE SERVICE 

E 4.= 6..3 VOLTS 
ULTOR-TO-GR1D-NE 1 VOLTS = 12000 TO 16000   
GRID-Ne 4- TO- GRID - I VOLTS ADJUSTED - 

FOR FOCUS. 

200 300 400 
GR1D-NE 2-TO-GRID-N!1 VOLTS 

ELECTRON TUBE DIVISION 
INDIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

555-

92C5-10376 

92C S - 10377 
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I7DSP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Er = 6.3 VOLTS 

ULTOR-TO-GRID-Nal VOLTS 6000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID Nat TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x 10 1/2 " 

GRID- DRIVE SERVICE 

Er = 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 = 14'3(10 1/2 " 

--CATHODE DRIVE 
GRID DRIVE 

IIBBBBBBBBBBBB MMMMMMMMMMMMMMMMMMMMMMMM BUBB MMMMMMMMM 

MMMMMMMMMM BBBBBMOBB  
»BUBB MMMMMMMMM BBB MMMMMMMMMMM MOB 

MMMMMMMMM BUM MMMMMMMM BBB MMMMMMMMM BBBBBIIIBB MMMMMM BBB 

MMMMMMMMMMMM 'BBB« MMMMMM BBBIOBBB MMMMMMMMMMMMMMM IIBMB 
MMMMMMMMMMMMMMMMMMMMMMMM BBBBBBBBBBBBBBB MMMMMMM BUBB 
MMMMMMMMMMMMMMMMMMMMMMMMM BBBBBBBBBBBBBB MMMMMMM•BUBB 

  MMMMMMMMMMMM mommummummummumumm MMMMM 
mum MMMMMMMMMMMM mummommummummernamm MMMMMMM mm 
MMMMMMMMMMMMMMMMMMM mmammemummummmumem MMMMM 

M
l
U
M
M
I
Ú
 

900 
 r  MMMMMMMMMMMMM immummummiumr....   MMMMMMMMMMMMMMMMM ammommump.,,.. no» 

UMW 111111.1» 
BIB MIMI» 

Ilan A  
MMMMMMMMMMM BBBBBBBBBBBB MMMMMMMM B AB ..1,BBIBBB 
MMMMMMMMMMMMMM 8111181111BBBIBB MMMMMM Me,» ABBIUMB 

B=rAlIBIVIEBBIBBBB 
IMBILZUBBIBBBBB 

MMMMMMM BBBBBBBBBBBBB MMMMMMM  Amarau: MMMMMMM ......... MMMMMMMMMMMM  „1:maajm 
MMMM . MMMMMMMMMMMMMMMMM .......... ........... . , 

  MM .,,,•  MMMMM  
,   „7,„,, • 

300  

200 

Ámummu 
41.1.11W.IBBIr. 

WWI 

100  

BBBBUBBB MMMMM AB,4  
mmummummumpww.   

✓  

Wei AOAPAM▪ M MMMMM ............ MMMMM BUM 

MU!  !Mal« MMMMM »MU» MMMMMMMMM IIIMUM.re!•107É;611111111  
BUMP! M ! M 09Geim  

-n-à 
0 20 40 60 80 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 
UPIO C01000.10.4 0/ Ma., e....eisom. NEVI nes” 

92CM-I0380 

500  



Sul 
01- >  

0,0 *0 

0- 0 
I- I- WI-
<OD 

2000 

w <L/ 
> OW-

014)10 '2 
é- ""•( 1-I - 

CIO 0(n I- C:I 
2 > >— tha 
Icrieg 
oconu é-,-- wo 

4—icr.cru. 
w DO 

e> au: 
W 

>00 R 
51- - D 

-(017)*I0 
oZ 

ZOILoCX 
I -W 

it- o 
o r i,u, 

<P 1,8 cc 
oo atn wi-o 
> '12 o wu mcr_loa.D eioomou 

Wo 
<1:rw 

LID U 





17DWP4 

Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Neater Jairrent at 6.-f solt   t,OG ± 10% ma 
Cdrect Int,releTtrrHe ErItances: 

(rid No.1 to all other electreder ... 
to all other elctroier 

Fxternal conductive coating to ultor. . • . 71) may.1 min. m.o. 

Electron Gun  Fife Peduiring No Ion- Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmisrion ( Aporox  )  74% 

Phosphor (For Curves, see f root of this sect ion). . P4— $u If ide Tyne, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx  18 lbs 
Overall Length  10-3/16" ± 8/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  149 sq. in. 
External Coniuctive Coating: 

Type Regular-Band 
Contact arna for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Ptcture-Tubentmensional-Outlines r-,ciBulb J133 B/D she,,ts 
at the front of this section 

Cap  Recessed Small Cavity ( JEDFC No-.11-21) 
Base Small-ShelI Duodec -il 6-Pin, 

Arrangement 1, ( JFDFC Group 4, No.66-63) 
basing Designation for BOTTCO VIEW  12L 

ULTORG4 
Pin 1- Heater ces Cap - tll tor 
Pin 2 - Grid No.1 CL (Grid No.3, 
Fin 6 - Grid No.4 Grid No.5, 
Pin 10- Grid No.2 Collector) 
Pin 11 - Cathode c0 to r -External 
Pin 12 - Heater 62 Conductive 

GI Coating 

H 

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

DATA 

1-63 



17DWP4 

Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE   22000 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value  800 max. volts 
GRID-No.2 VOLTAGE   700 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   180 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Typical Operating Conditions: 

With ultor voltage of 18000 volts 
and grid-No.2 voltage of 3oo volts 

Grid-No.4 Voltage for focus   0 to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

For X-radiation shielding considerations, see sheet 
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 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 volts 
Lurrent at 6.3 volts  0.45 amp 
Warm-up time ( Average)  11 sec 

Direct interelectrode Cúpacitanccs: 
Grid No.1 to all other electrodes . . . 6 40 
Cathode to all other electrodes . . . . 5 mef 

External conductive coating to ultor. . 11150000 max. meaf 
10 min. pef 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  77% 

Phosphor (Fur Curves. see front of this Section). . 1)4—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  10-11/16" t 1/4" 
Greatest width  15-5/8" ± 1/8" 
Greatest height   12-3/4" t 1/8" 
Diagorill   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 Dimensions ( Minimum): 
Greatest width  14-3/4" 
Greatest height   11-11/16" 
Diagonal  15-3/4" 
Projected area  155 sa. 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. B7-208) 

Weight ( Approx  ) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N 

DATA 
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?in 6- Istf)- • 

Do Not Use 

Pin 8- Heter 
Cap - Ul tor 

(Grid No. 4, 
Collector) 

C - External 
Conductive 
Coating 

GRID-DRIVE4 SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design- Center Values: 

Fr,siliv--r,-ak.: 
PEAK HEATER-CATHODE VOLTAGE: 

negative with respect to cathode: 
• eggirlment warm-up period 
• t exceeding 15 seconds   

After eouipment warm-up period . .   
witt r-srett to cathode  

516000 max. volts 
112000 min. volts 

650 max. volts 
f550 max. volts 
1300 min. volts 

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

210 max. volts 
180 max. volts 
180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (En t) between 12000 and ib000 volts 
and grid-No.2 voltage lic2 4) between goo and 552 volts 

Grid-No.3 Voltage for 
focus 0 tc 400 solts 

Grid-No.1 Voltige ( Fo lk) 
for \. isu:)1 e,, tincticr 
of foruse.1 raster  Raster- Cutoff- Range Chart 

for Grid-Drive Service 
Grid-Nc.I Videc Cri\.e from 

Raster Cutoff 
(Black level): 
eite-level value 
(Peak positive)  ;ame value as determined for 

Ecik except video grive is a 
Positive voltage 

. ,rrert  -25 to +2 
-15 to v'S e5 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Field Strength of Adjust-
able Centering Magnet . . 

Examples of Use of Design Ranges: 

With ultor voltage of rhoda i6ov volt , 
and grid-No.2 voltage of 400 500 volt, 

Grid-No.3 Voltage for 
focus  0 to 400 0 to 400 volt 

Grid-No.1 Voltage for 
visual extinction 
of focused raster  -34 to -63 -43 to - 78 ,o1, 

Grid-lo.1 Video Drive 
from Raster Cutoff 
(Black ievell: 
V.hite-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 No.i 

Maximum and Minimum Ratings, Design- Center Values: 

  f16000 max. volts 
112000e min. volts 

GRID-No.3-TC,-GPID-N0.1 (rocusING) 
VOLTAGE   650 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  690 max. volts 

GRID- N0.2- TO-CATHODE VOLTAGE  1550 max. volts 
1300 min. volts 

CATHODE-10-GPID-No.1 VOLTAGE: 
Positive-peak value   200 max. volts 
Positive- bias value   140 max. volts 
Negative-bias value   0 max. volts 
Negative-neak valu  2 max. volts 

PEAK HEATEP-C4THODE VOLTAGE: 
Heater negative with resnect to cathode: 

During eauipment warm-un period 
not exceeding 15 secos  Is  410 max. volts 

After ecluinment sorti- un period. . . . 180 max. volts 
Heater positive with respect tocathode. 180 max. volts 

Equipment Design Ranges: 

With any u/tor-to-grid-No.: voltage (E, 0 4 1 ) between 
ra000 and ib000 volts and grid-No.d-to-grid-
No.i voltage lE, 2,21 between goo and 690 volts 

Gria-No.-to-Gro-Ns.1 
soit sae for ous   O to 400 volts 

ULTOP-TO-GRID-NO. 1 VOLTAGE 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Cathode-to-Grid-No.1 
Voltage ( Ek 91 ) 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 

Ek except video drive is a 
9r negative voltage 

Grid-No.3 Current   -25 to + 25 ma 
Grid-No.2 Current   -15 to + 15 ma 

Field Strength of Adjust-
able Centering Magnetà. . 0 to 12 gausses 

Examples of Use of Design Ranges: 

With x/tor-to-grld-
No.1 voltage of 16000 16000 volts 

and grid-/los to-grid-
No. o 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 

Grid drive is the operating condition in which the video signal varies 
the grid—No.1 potential with respect to cathode. 

4 This value is a working design—center minimum. The equivalent absolute 
winisu* ultor— or ultor—to—grid —NO.1 voltage is 11,000 volts, below 
which the serviceability of the 170X1.4 will De impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply—voltage variation and equipment variation the absolute minimum 
ultor— or ultor—to—grid—No.1 voltage is never less than 11.000 volts. 

The grid—No.3 voltage required foroptimum focus of any individual tube 
may have a value anywhere between 0 and 400 volts and is a function of 
the value of the ultor voltage, ultor current, and grid—NO.2 voltage. 
It changes directly with the ultor voltage at the rate of approximately 
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 17DXPu has a narrow depth of focus, it is necessary to 
provide means such as a potentiometer or a 4— tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus is 
obtained if the focusing voltage is within 75 volts of the value 
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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•. 
Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/6'. Excluding extraneous fields, the center of the 
undefleCted focused spot will fall within a circle having a 5/16- inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2- inch 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 mo.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 

o,er the face of the i/n11.4 to protect it from being struck 

accidentally and to protect against possibledamage resulting 

from tube implosion under some abnormal condition. This 

safety covercanalso provide X-ray protection when required. 

For 1- 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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2 1/2"R. 

SCREEN WIDTH 
14 3/4" MIN. 

i5 5/8" 

(NOTE 6) 

12"R. 

y AXIS—'7 
II/8"i%2 

X AXIS 

SCREEN 
HEIGHT 

I MI 

REFERENCE 
LINE 

(NOTE 2) 

SMALL—BUTTON NEOEIGHTAR 
7— PIN BASE, 

ARRANGEMENT I, 
JEDEC N2137-208 

(NOTE 3) 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube DwIslon Harrison, N. J. 
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12 3/4 " 

(NOTE 61 

3112.R 

39/1; 

2%8 

4 34' 
MIN. 

...."ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC N2 JI-21 

I (NOTE 1) I/8.. .. 1.... 

SPLICE LINE 
(SEE DETAIL) 

10' 'A; ± 1/4 

il/at I/,;.  

• 

b 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N 

esoF" o'ç 
1/4,1 

• -..e .s1̂.1 

L° cele' 
ole 

92CL- 10764 
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1 mAx. 
23/. 
1- (NOTES 667) 

71; 7,1b. 
MAX. 

(NOTE 8) 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 ± 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 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 BULB AXIS 

AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT— 

LESS CLOTH. 

NOTE 6: MEASURED 2-9/32. ± I/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE— LINE SEAL MAY INCREASE THE IN— 

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 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. 

MOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 

FROM REFERENCE LINE. 

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



17DXP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
Ef = 6.3 VOLTS 

ULTOR VOLTS=12000 TO 16000 
GRID -N2 3 VOLTS ADJUSTED FOR FOCUS. 

O 

E 

80  

60 

- 40,  

300 400 
GRID-No2 VOLTS 

Cathode-Drive Service 

1Ec0 6.3 VOLTS ULTOR-TO-GR1D-N2 1 VOLTS=12000 TO 16000   
GRID-N23-TO-GRID-N21 VOLTS ADJUSTED 

FOR FOCUS. 

sob 
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17EZP22 
Color Picture Tube 

e ermG-Chrornc nr..n•-leri- Type Implosion Protection 

90° Rectangular Hi -Lite Screen 

Blue- Gun- Down Operation Unity Current Ratios 

EL ECTRICAL 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   

Heater, of Each Gun Series 
Connected within Tube with 
Each of the Other Two Heaters: 

Red, Blue, Green 

Current at 6.3 V   900 mA 

Ameocusing Method   Electrostatic 

"'Focus Lens   Unipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 

Deflection Angles ( Approx.): 

Diagonal  90 deg. 

Horizontal  79 deg. 

Vertical   63 deg. 

Direct Interelectrode Capacitances ( Approx.): 

Grid No.1 of any gun 
to all other electrodes   7.5 pF 

Grid No.4 to all other electrodes   6 pF 

All cathodes to all other electrodes   15 pF 

to anode   .{1000 min. pF 
External conductive coating 1500 max. pF 

*OPTICAL   
Faceplate Filterglass 

Light transmission at center 
(Approx.)   48 % 

Ai Surface   Polished 

WScreen   Aluminized 

Matrix  Black opaque material 

Phosphor, rare-earth ( red), 
sulfide ( blue & green)  P22 

• Persistence  Medium-Short 

Array   Dot trios 

Spacing between centers of 
adjacent dot trios ( approx.)   0.029 in (0.74 ram) 

MCEM Electronic Components 
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MECHANICAL 

Minimum Screen Area ( Projected). . 145 sq. in (935 so. C111) 

Bulb Funnel Designation   JEDEC No.J 139M 
Bulb Panel Designation  JEDEC No.FP 139111 
Base Designation °   Small- Button Diheptar I2-pin 

Basing Designation   JEDEC No. 141311 
Pin Position Alignment   Pin No. 5 Aligns Approx. 

with Anode Bulb Contact 
Operating Position: 

For blue gun down   Anode Bulb Contact on To 
For blue gun up   Anode Bulb Contact on Bottom 

Weight ( Approx.)   17.5 lb (8,0 kg) 

MAXIMUM AND MINIMUM RATINGS, Desig,m0ximum Values 

(Mess ()Meru:Ise spec t.a/ues are for each gun and 
voltage values are positive with respect to cathode VIPAnode Voltage   .J 22,500 max. 

1 17,000 min. V 
Total Anode Current, 
Long-Term Average   750 max. MA 

(id-No.4 ( Focusing Electrode) 
Voltage: 
Positive value   1100 max. V 
Negative value   550 max. V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage. 1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value   140 max. V 
Positive bias value   0 max. V 
Positive peak value 2 max. V 

Heater Voltage lac or dc): 
6.9 max. V 

Under operating conditions   1 5.7 min. V 
d   5.5 max. V 

Peak Heater-Cathode Voltage:. 
Under standby conditions 

Heater negative with respect tocathode: 
During equipment warm-up period 

not exceeding 15 seconds . . 450 max. V 
After equipment warm-up period: 
Combined AC and DC value .. . 200 max. V 
DC component value   200 max. V 

Heater positive with respect to cathode: . 
AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 

Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

For anode voltages between 17,000 and 22,500 V 

Grid-N0.4 ( Focusing Electrode) Voltage . . —75 to 400 
V. 
V 

IM.COM Electronic Components 
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17EZP22 
Grid-No.2 and Grid-No.1 Voltages for 

Visual Extinction of Focused 
Spot SEE CUTOFF DESIGN CHART 

eMaximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube ( At grid-No.1 spot cutoff 
voltage of — 100 V)  1.86 

Heater Voltage:` 
Under operating conditions: 

le When standby operation is not utilized  6.3 V 

When 5.0-V standby operation is utilizedd  6.0 V 

Under standby conditionsd  5.0 V 
Grid-N0.4 Current (Total)  —6t) to -F60 µA 

Grid-N0.2 Current   —5 to +5 µA 
To Product White of 9300° K + 27 M.P.C.D. 

e (CIE Coordinates x = 0.281, y = 0.311): 
Percentage of total anode 

current supplied by Red Blue Green 
each gun ( average)   34 32 34 % 

Ratio of cathode currents: 
Red/blue   
Red./green  
Blue/green   

Displacements, Measured at Center of Screen: 

Raster centering displacement: 

Horizontal   

Vertical   
Lateral distance between the 

blue beam and the converged 
red and green beams   

Radial convergence displacement 
excluding effects of dynamic 
convergence ( each beam)   

eMaximum Required Correction for 
Register° ( Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the center of the 
Screen in any Direction  

(* LIMITING CIRCUIT VALUES 
Effective grid-No. 1-to-cathode-

circuit resistance ( each gun)   0,75 max. MQ 
The low-voltage circuits, including all heater circuits, should 
be analyzed by assuming the color picture tube heater is con-
nected directly to the receiver chassis ground. Under these 
conditions the circuits tothe elements of all tubes. including 

ethe color picture tube, operating from the same heater winding 
and all connections of any other circuits to the heater winding 
should each have an impedance such that their respective 
power sources in combination will not supply a continuous 

Min. Typ. Max. 
0.75 1.10 1.50 
0.65 1.00 1.50 
0.60 0.91 1.30 

+ 0.45 in (± 11.4 rare 

+ 0.45 in (± 11.4 mm) 

4' 0.25 in (± 6.4 mm) 

+ 0.37 in (± 9.4 mm) 

0.005 in (0.13 mm) max. 

Electronic 

Components 
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short circuit current of more than 750 mA total in the assumed 
picture tube heater ground connection. The leads from all 
other circuits must be separated from the picture tube leads 
by a minimum distance of 0.25 inch (6.4 mm) to prevent ener 
transfer to the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 

° The mating socket, including its associated, physical ly-
attached hardware and circuitry, must not weigh more thy 
one pound. 

C Fur maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 

any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

d For " instant on" applications, a maximum heater voltage 110 
5.5 volts ( design-maximum ‘' alue) may be maintained on the 
color picture tube when the receiver is in the "off" ( st and-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

e Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 17EZP22 is designed to be operated at 
anode voltages as high as 22.5 kilovolts (design-maxi-
mum value), shielding of the 17EZP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 

BASE SPECIFICATION — JEDEC No. 14BH 

Pin 1: 
Pin 2: 
Pin 3: 
Pin 4: 
Pin 5: 
Pin 6: 
Pin 7: 
Pin 9: 
Pint 1: 

Heater 
Cathode of Red Gun 
Grid No.1 of Red Gun 
Grid No.2 of Red Gun 
Grid No.2 of Green Gun 

Cathode of Green Gun 
Grid No.1 of Green Gun 
Grid No.4 
Cathode of Blue Gun 

Pin 12: Grid No.1 of Blue Gun 
Pin 13: Grid No.2 of Blue Gun 
Pin 14: Heater 

Cap: Anode ( Grid No.3, 
Grid No.5, Screen, 
Collector) 

C: External Conductive 
Coating 

• 

• 

• 
Electronic 

Components 
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BOTTOM VIEW 
OF BASE 

• 

• ff...:( Gufti-

.300 
LOCATION OF 
RADICAL-CONVERGING 
POLE PIECES , 
VIEWED FROM 235 

6 r ,,_ SCREEN END .0 i i Ir  q. eOF GUNS ..-- 
4 \ 

fii(:) 
INTERNAL 
MAGNETIC ", 
SHIELD `. -- -. ---- ....  ' 

'7."------4- --- 
RADIAL  POLE PIECES - 

9.4,1 , 252 

r ' 590 R. 
15 0 

• 

120' 

92LM-1251R2 

NOTES FOR DIMENSIONAL OUTLINE 

Note 1: With tube neck inserted through flared end of refer-
ence- line and neck-funnel-contour gauge (JEDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C' of the gauge 
with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2- inch (51-mm) 

ak circle concentric with bulb axis. 
II. Note 3: The drawing shows the size and location of the con-

tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 

*Note 4: To clean this area, wipe only with soft, dry, tintless 
cloth. 
Note 5: All peripheral points of the faceplate lie on a spheri-
cal surface having a radius of 25.141 inches (638.58 nun). 
The center of the faceplate is located .016 inch (.41 mm) 
above this spherical surface. II)Note 6: "Z" is located on the outside surface of the face-
plate, on the screen diagonal at a point .125 in ( 3.18 min) 
beyond the minimum screen. This point is used as a refer-
ence for the tension band. 

[710EM Electronic Components 
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CONTACT 
AREA OF 
EXTERNAL 

CONDUCTIVE 
COATING 
(NOTE 3) 

t-°G MIN 
lul 6 

SCREEN 
HE GHT   

10.901 
276.89MIN. 

L, 

1.438 *.063 
38.52±1.60 

.250 
6.35 

6.35 

8.5  I 
216 

15.254 * .093  
387.45 * 2.36 

0.D. oF TENSION WM 

DIMENSIONAL 
BASE 

JEDEC No. 812-244 
(NOTE 2) 

2.935 
74.55 

INTERNAL 
RADIAL-CONVERGING 

POLE PIECES 

CAVITY CAP • 
JEDEC No. JI- 21 

TRANPARENT 
INSULATING 
COATING 
(NOTE 4) 

— SEAL LINE e 

SCREEN WIDTH 
13.953 
354,41 

BWE GUN 

1 
I ece R 45596, 
1/ 22.86 115814 

1.250 
rrs MAX. 

CLEARANCE 
FCN TENSION 
BAND CLIP 

1.499 R. I 

41674 , 
058.52 • 

39.972 R_-r-
0 1015.29  

6.117 
155.37 

12.4318.093  
315.75* 236e 

TENSION 
0 D. OF 

i  

6.704 BAND & 
CRIMP 

170.28 1 4.756 SEAL 

e 6) - 120.80 
(NOTE 

1.500 
3-870 MAX. 

3 -GG MAX 
76.20 * 

SCREEN DIAGONAL 
16 191 w-f3 MIN. 

SAGITTAL HEIGHTS AT POINTS —125 BEYOND EDGE OF MIN. SCREEN 

HEIGHT 

3 18 

I 398 1 040 DIAGONAL WIDTH --i6.4s‘.642 

Dimensions in Inches/mm unless otherwise noted 

• 

• 
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OUTLINE 

TENSION BAND 

TAPE 

3.1951.125 

81.1513.18 

TAPE 

TENSION BAND 

eej 

__IL .625 
L 15.88 

6.710± 063 

170.43±1.60 

9.905*.188  
251.58* 4.78 

16.5981.375 
421.5919.53 

ee›,sks 

3.032 ± .188  
77.01 * 4.78 

6.693* . 188  

170.00*4.78 

4,‹ 

921-I-- 3193R1 
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CUTOFF DESIGN CHART 
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Picture Tube 
S 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 .   f1500 rv. Pf 
1 750 min. pf 

Heater Current at 6.3 volts  Ann i 30 ma 
Electron Gun   Type Requiring 

No Ion-Trap Magnet 

Optical: 
Phosphor (For Curves, see front of this section). .P4--Sulfide Type, 

Alumini7ed 
Faceplate, Spherical   Filterglass 

Light transmission ( Approx.)   74% 

Mechanical: 

Weight ( Approx.)   18 lbs 
Overall Length   19-3/16" t 3/8" 
Neck Length  7-1/2" t 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dimensional-Outlines and Bulb J133 8/Dsheets 
at front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.86-63) 

Basing Designation for BOTTOM VIEW   12L 

04 

Pin 1- Heater ANODE Cap - Anode 
• (Grid No.3, 

Pin 6- Grid No.4 Grid No.5. 
Pin 2 - Grid No.1 

Pin 10- Grid No.2 Screen, 
Pin 11 - Cathode Collector) 
Pin 12- Heater C 2 C - External 

Conductive 
GI 112 K Coating 

ii 

Maximum and Minimum Ratings, Design-ffaxlmum Values: 

Unless otherwise sPecifted, voltage values 
are Positive with respect to cathode 

ANODE VOLTAGE  17500 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N 1 
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VOLTAGE ....... 550 ix. 
GRID-No.1 VOLTAGE: 

Negative peak valu,.  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive Peak value  2 max. volts 

HEATER VOLTAGE   f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up Period . 200 max. volts 

Heater Positive with 
respect to cathode: 
Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltaee 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. 
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Picture Tube 

gile 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 of 

max. Pf External conductive coating to anode . 
' t 1500750 min. pf 

Heater Current at 6  3 v.lta  600 ! 30 ma 
Electron Gun   Type Requiring 

'.c ' , .-iirii Magnet 

Optical: 

Phosphor ( For Curves, set front of this Section). P4--Sulfide Type, 
Alomini7ed 

Faceplate, Cylindrical   Filterglass 
Light transmission ( Approx.)   66% 

Mechanical: 

Weight ( Approx.)   19 lbs 
Overall Length   19-3/16" t 3/8" 
Neck Length  7-1/2" t 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating: 

Type   Regular-Rand 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-TubeDlmenszonal-OutlInes andBulbil?3C/E sheets 
at front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 6- Pin ( JFDEC Group 4, No.66-63) 

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.2 
Pin 11 - Cathode 
Pin 12- Heater 

H 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

02 C- External 
Conduct ive 
Coati ng 

Maximum and Minimum Ratings, Design- Maximum Values: 

Unless otherwise specified, voltage values 

e
are Positive with respect to cathode 

ANODE VOLTAGE  17500 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

RADIO CORPORATION OF AMERICA DATA 
Electronic Components and Devices Harrison, N. J. 1-64 
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aD-No.2 Vi 55. 
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 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are Positive with resPect to cathode 

Anode Vol tage   14000 volts 
Grid-No.4 Voltage   -56 to +810 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 
MAGNETIC FOCUS 

• 

• 

Electrical: 

Optical: 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Mechanical: 

........ • • 

12N 
ANODE 

H H 

Hrl 

Çsllec tc,rl 
- 

íorutittive 
, 

Maximum and Minimum Ratings, pesign-Maximum Values: 

Unless other se stecified, voltaie val-
ues are po ,itvre with respect to cathode 

. • 
volts 
vol t s 

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

DATA 
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Grid-No.1 Vol tao  
Negative peak • 220 max. volts 
Negative bias . 155 max. volts 
Positive bias . 0 max. volts 
Positive peak , 2 max. volts 

Heater Voltage  {6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect 

to cathode: 
During eouipment 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.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 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 

With Heater  Having  Controlled Warm- Up Time 

GENERAL DATA 

Electrical: 

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

External conductive coating to anode. . 

Heater Current at 2.68 volts  
Heater Warm-Up Time ( Average)   
Electron Gun  Type Requiring 

Optical: 

Phosphor or Curves, see front of this Section). 

Faceplate 
Light transmission ( Approx 

Mechanical: 

Weight ( Approx  1  14 lbs 
Overall Length  10-15/16" ± 3/16" 
Neck Length   3-11/16" ± 1/16" 
Projected Area of Screen  172 sq.in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Aoditional Information on Coatings and Dimensions: 
See Picture-Tube D:menstonal-OutlInes and Bulb J149 A sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW  8JK 

3.4 Pf 
3.4 Pf 
1400 max. Pf 
850 min. Pf 
450 t 45 ma 
11 seconds 

No Ion-Trap Magnet 

P4--Sulfide Type, 
Aluminized 

  Filterglass 

04 

Pin 1- Heater 
Pin 2- Grid No.2 
Pin 3- Grid No.1 
Pin 4- Grid No.4 
Pin 6- Grid No.2 
Pin 7- Cathode 
Pin 8- Heater 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

77% 

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, voltagevalues 
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  {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 DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with resPect to cathode 

Anode Voltage   16000 volts 

Grid-No.4 Voltage   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 e 
For X-radiation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TURES 
at front of this Section 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. I. 



19AFP4 

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 a,rrent at 6.3 volts  600 ± 5% ma 
Heater Warm-Up Time ( Average)   11 seconds 
L. feet Interelectrode C abaLitaricut,: 
Grid No.1 to all other electrodes. . . 6 me 
Cathole to all othei eleLlrodes. . . . 5 mir,-T 

External conductive coating to sit ar . 1500 max. ge 
1000 min. me 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel   Filterglass 
Light transmiqsion ( Approx.)   44% 

Phosphor (For corneo. see front of this Section) .P4--ablfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( i-\PProx-)   18-1/2 lbs 
Overall Length   11-5/8" t 5/16" 
Neck Length  4-1/8" t 1/8" 
Projected Area of Screen   172 sq. in. 
External Conductive Coating: 

Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Dtmenszonal-Outltnes and Bulb J14g C sheets 
at the front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1 ( JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 3— Grid No.2 
Pin 4 - Grid No.4 
Pin 6 - Grid No.1 
Pin 7- Cathode 
Pin 8- Heater 

G4 

G2 

G 

G3 
GS RJLTOR 
CL 

GI 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

Cap - Ultor 
(Grid No.3, 

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

DATA 
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Maximum Ratings, 

ULT0f,' ti /0000 mly. volti, 
GRIO-No.4 1/4, DOUSING) VOLT/L: • Positive value   11 vc' 

Negative value   vo:t 
GitID-No.2 VOLUaE  550 m-tx. volts 
uHIO-No.1 vOLTAC.£: 

Negative peak value  -2-2 ,-.1.‹. volts 
Negative bias value  15, max. volts 
Positive bias value   0 7,bt. VOIt', e 
Positive peak value  I max. volU, 

PE,K HEAFER-CMHOU VOLTE.: 

Heater po:,itiv, 

Typical Operating Conditions: 

Maximum Circuit Values: 

450 max. volts 
200 ma.. VO lt. • 

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 114° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-UP Time 

GENERAL DATA 

Electrical: 

Heater . urrent at í.; ,qt 450 ± 101 ma 
Heater harm-up Time ( Average)   11 seconds 
Direct Interelectrode Caracitances: 

Grid No.1 to all other electrodes . . . 6 µµf 
Cathode to all other electrodes . . . 5 µµf 

External conductive coating to ultor. . 41900 max. µµf 
1400 min. µixf 

Electron Gun  Type Reguir ng No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission ( Approx  i  781 

Phosphor (For Corves, See front of tn 

Mechanical: 

Operating Position 
Weight ( Approx  
Overall Length  11-3/8" ± 1/4" 
Neck Length   4-1/8" ± 1/8" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near kµference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Dzmens t onal - Out I i nes and Sul b Jigo A sheets 
at' the front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-211 
Base  Special 6- Pin ( JEDEC No.86-214) 

Basing Designation for BOIT'.' VIEW  7FA 

section) . . fide Tyne, 
I n i zed 

  Any 
14 lbs 

H 

Pin 2 - Cathode 
Pin 3 - Heater 
Pin 4 - Heater 
Pin 5- Grid No.1 
Pin 6- Grid No.4 
Pin 7- Grid No.? 

Cap - Ill tor 
(Grid No.3, 

4 Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

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

DATA 

5-62 
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Maximum and Minimum Ratings, 

l, --TO-GRID-No.1 VOLTAGE 119800 vo 
112000 min. vo 

GRID-No.4-1-0-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. vo 
Negative value  500 max. vo 

GRID-No.2-1-0-GRID-No.1 VOLTAGE  { 70 max. vo 
40 min.  vo 

CATHODE-TC-GRID-No.1 VOLTAGE  100 max. vo 

HEATER VOLTAGE  { 7 max. vo 
5.8 min.  vo 

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 e 

Heater positive with 
resnei— • catr -p•   180 max. volts 

Typical Operating Conditions: 

With vitae-to-geld-No.1 voltage of '45 00 volts 
and grid-No,2-to-grid-No.1 voltage of 5o volts 

Grid-No.4-to-Grid-No. 1 Voltage for focus 0 to 500 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster. . 31 to 49 volts 

ts 
ts 

ts 
ts 
ts 
ts 
ts 
ts 
ts 

• 

• 

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. 



I9AP4 

KINESCOPE 

The lgAp4 n likp thP 19AP4-B except that it has a face 
plate made of unfrosted, clear glass. As a result, the 
light output is about 30% greater than shown by the curves 
under Type 19AP4-B. 

I 9AP4 -A 

KINESCOPE 

The 19AP4-A is like the 19AP4-B except that it has an 
unfrosted FlIterglass face plate. The light output is 
essentially the same as that of the Type 19AP4-B. 

As soon as feasible, the 194P4-B OH supersede 

the 19AP4 and 19AP4-A. 

MARCH 1, 1951 DATA TUBE DEPARTMENT 
RADIO CORPORATION Of AMERICA, HARRISON, NEW AMP 





I9AP4 -D 

KINESCOPE 

The 19AP4-D is like the 1904-6 except that ; t has a face 
plate made of frosted, clear glass. As a result, the light 
output is about 30% greater than shown by the curves under 
Type 19AP4-B. 

As soon as feasible, the 19AP4-R will supersede 

the 19AP4-D. 

MARCH 1, 1951 TUBE DEPARTMENT 
RADIO CORPORATION Of APAE.CA, NARRI$ON. NEW 'TRW( 

DATA 
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Picture Tube 
RECTANGUIAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

With Heater Having Controlled 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

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   85o 

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

External conductivecoatingto ultor. 

Electron Gun  Type Requiring 

Optical: 

Faceplate Filterglass 
Light transmission at center ( Approx.)   78% 

this Section) . P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   11-3/8" t 1/4" 
Greatest width   16-13/32" t 1/8" 
Greatest height  13-11/32" t 1/8" 
Diagonal   18-5/8" t 1/8" 
Neck length  4-1/8" t 1/8" 
Curvature of faceplate ( External 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 

Phosphor (For Curves, see front of 

6 mgf 
5 mmf {1500 max. mgf 

1000 min. mgf 
No Ion-Trap Magnet 

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

DATA 1 
10-60 
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Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No.B7-20B) 

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 and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE   123000 max. volts 
t15000 min. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   ,{550 max. volts 
200 min. volts 

GRID-No.1 VOLTAGE: 
Negative-peak value   220 max. volts 
Negative-bias value   154 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

HEATER VOLTAGE  {6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period. .   200 max. volts 
Heaterpositivewith respect tocathode  200 max. volts 

Typical Operating Conditions: 

With id tor voltage (E05 ) of 20000 Volts 

and grid-No.2 voltage (Ee ak) of goo volts 

Grid-No.4 Voltage for focus.  0 to 400 volts 
Grid-No.1 Voltage for visual 

•Nctinction 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. 



19AVP4 

CATHODE-DRIVEll SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.I 

Maximum and Minimum Ratings, Design-Maximum Values: 
  1'23000 max. volts 

115000 min. volts 
ULTOR-TO-GRID-No.1 VOLTAGE 

GRID-No.4-TO-GRID-No.1 
(FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

1 GRID-No.2-TO-GRID-No.1 VOLTAGE  700 max. volts 
350 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  550 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

HEATER VOLTAGE  {6.9 M8X. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heaternegativewith respect tocathode: 

During equipment warm-up period 
not exceeding 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-grid-No.i 
voltage lEce ll of 20000 volts 

and grid-No.a-to-grid-No.1 
voltage lEc2g1l 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 

Field Strength of Adjustable 
Centering Magnets   0 to 9 gausses 

Maximum Circuit Values: 

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

* Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

e The grid-No.4 ( or grid-No.4-to-grid-No.1) voltage required for optimum 
focus of any individual tube will have a value anywhere between 0 and 
400 volts, is independent of 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 Orid-Drive Service. 

f 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: 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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(c 5x or Ec sg, ( 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. 

4 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. 

41. See Raster-Cutoff-Range Chart for Cathode-Drive Service. 

x 6 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 atvoltages as high as 23 kilovolts ( Design-

maximum value), shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 

from prolonged exposure at close range whenever the operating 

conditions involve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following con-

ventional picture tube practice, it is 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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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 

— 1   
Ee=6.3 VOLTS 
ULFOR VOLT3.15000 TO 23000 
GRID-N4 VOLTS ADJUSTED FOR FOCUS.   

-125 

o 

-25 

o 
200 300 400 500 600 

GRID-N62 VOLTS 

Cathode-Drive Service 

92E5-10790 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-6121 VOLTS=150X) TO 23000 
GRID-N64-TO-GRID-N21 VOLTS ADJUSTED FOR FOCUS 
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700 

92C5-10619 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N..1 
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19AVP4 

REFERENCE LINE 
(NOTE 2) 

SMALL -BUTTON 
NEOEIGHTAR 
7- PIN BASE 

ARRANGEMENT I 
JEDEp NeB7-,208 

(NOTE 3) 

16Le4 -1-:. 
32 8 

(NOTE b) 

10" 

48"R. .240" 

SCREEN 
HEIGHT 

12" 
MIN. 

-20"R. 

1.864' 

1.125" +*» DIA. 
-.025 

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



19AVP4 

3 I" 
" "8 ± 4 

1" I" 

TRANSPARENT 
INSULATING 

(CNOOATTE Ne  

/ 

+ 
- 8 

(NOTE eD 

5." 

REINFORCING 
RIBS-SEE 
DETAIL 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 

e 

nete 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC NS JI - 21 

(MOTE I) 

11:e  
pl? 

9:6efelee. 

92CL-10b7ORI 

DATA 4 

60 



19AVP4 

.oice-J315-

2.594" 1 

I.438=i 

438.2 
(NOTE 

MOLD-MATCH LINE 

--SEAL BULGE 
.4CFTE 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 
TERMINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF ± 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 I-3/4". 

NOTE 8: 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 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 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 PADSMADEOFMATERIAL SUCH AS ASPHALT- IMPREGNATED 
FELT, OR EQUIVALENT. 

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



19AVP4 

BULB-CONTOUR DIMENSIONS 

SHORT-SIDE VIEW 

LONG- SIDE VIEW 

390" 5.4>55" „88% li 11 II i 1 346 1; q:Y92A0X25 

6.3tre.  I___ 21 

L
F_Li_ 1.2c. 2-2 3 36" 

_E  4.12"-11 

4.56"-.1 
G 

NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 

DESCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 

THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

DATA 5 

10-60 





19AYP4 

Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The igeP4 is the same as the 4AVP4 except for the followlng 
stem: 

Electrical: 

Heater Current at 6.3 volts  450 ± 20 ma 

ielle) RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison N I 

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 6.3 volts  600 i 10% Ma 

Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all ether 4.ctrodes . . . 6 mia 
Cathode to all other electrodes . . . . 5 i‘elf 

External conductive coating toultor. . . «MO rinn7n: Yia mimf 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Faceplate   Filterglass 

Light transmission ( Approx  )  78% 
Phosphor (For curses. See front of tu is Section) . . P4—Sul f i de Type, 

Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx  ) 15 lbs 
Overall Length  15-1/4" ± 3/8" 
Neck Length   5-1/2" ± 3/16" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dtmenstonat-Outtlnes and Bulb 1149 8 sheets 
at the front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bases ( Alternates): 

Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-203) 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63) 
Basing Designation for BOTTOM VIEW  121 

ULTORG4 

Pin 1- Heater o3p 4 CaP - Ultor 
(Grid No.3, 

Pin 6 - Grid Wo.4 Grid No.5, 
Pin 2 - Grid No.1 CL 

Pin 10- Grid No.2 Collector) 
Pin 11 - Cathode G2 C - External 
Pin 12 - Heater 2 RConductive 

GI K Coating 

H 

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

DATA 
5-62 



19BDP4 

Maximum and Minimum Ratings, Design-gaxtmum Values: 

rr,ix. ULTOR-TO-GkID-No.1 VOLTAGE  volts 
112000 min. volts 

GRID-No.4-TO-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  170 max. volts 
110 min. volts 

CATHODE - TO-GRID-No.1 VOLTAGE  100 max. volts 

HEATER VOLTAGE  f 7 max. volts 
1:).8 min. volts 

PEAK PEATEI,-CATHODE VOLTAGE: 
He:ter negative with 

respect to cathode: 
During equipment warm-un period 

not exceeding 15 seconds  410 max. volts 
After equipment warm-un period. 180 max. volts 

Heater positive with  e 
respect to cathode  180 max, volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 voltage of 14500 volts 
and grzd-No.2-to-grid-No.i voltage of 5o volts 

Grid-No,4-to-Grid-No.1 Voltage for focus • 0 to LOU volts 
Cathode-to-Grid-No.1 Voltage for 

visual , ,. inction of focused raster.. 31 to 49 volts 

Maximum Circuit Values: 

Grid-No.I lst mor e   1.5 max. megohms 

For X-radiation shielding cons derations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

• 

• 

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



19BFP4 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 ± 5% ma 
Direct I nterel ect rode Capacitances: 

Grid No.1 to all other electrodes . 6 µ4f 
Cathode to all other electrodes   5 mmf 

External conductive coating to ultor. . .   f2CCU m'-'" PO 
11500 min. mmf 

Electron bun  lyre Beluiring No lon-lrap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission ( Approx  )  78% 

Phosphor (For Curves, See front of this secthD111. P4--Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Apprex  1  14-3/4 lbs 
Overall length  15-1/4" ± 3/8" 
Neck Length   5-1/2" ± 3/16" 
Projected Area of Screen  172 so. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dzmenslonal-Outltnes and Bulb J14919 sheets 
at the front of this section 

Cap Recessed Small Cavity ( JEDEC No.J1-21) 
Bases ( Alternates): 

Short Small-Shell Duodecal 6- Pin ( JFDFC Group 4, No.(16-203) 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JFDFC Group 4, No.66 63) 
Basing Designation for BOTTOM VIEW  12L 

ULTORG4 

Ge, Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 6 Grid No.4 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

CL 

G1 K 
H 

G2 

Cap - IA tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

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

DATA 
5-62 



19BFP4 

Maximum Ratings, Design-Yarimum 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 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 war's- or period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 
and grid-No.2 voltage of 400 volts 

Grid-No.4 Voltage for focus   to 400 volts 
Grid-No.1 Voltage for v.sual 

extinction of focused raster   -36 to -94 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 IleMAGNETICDEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

Electrical: 

Direct 

GENERAL DATA 

c)a, 
seconds 

PP 

5 µµf 
11500 max. mixf 
-)1060 min. µµf 
No Ion-Erap Magnet 

Optical: 

Faceplate  FT I tergl ass 
Light transmissien (Annr-y  78% 

Phosphor (Fer Curves, seo front of tr s section) . P4— Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Arnrox  14 lbs 
Overall Length  11-5/8" ± 1/4" 
Neck Length   4-3/8" + 1/8" 
Projected Area of Screen  172 se. in. 
External Conductive Coating: 

Type Regular Band 
Contact , rea for aroundina  Near Reference Line 

For Additiocal leformEtion on Coltinas and Dimensions: 
See Plcture-Tube Dimenslonal-Outilnes andRulb J149 A sheets 
at the front of this section 

Cap Recessed Small Cavity ( JEDEC No.J1-21) 
Base Small-Button Neoeightar 7- Pin, 

Arrangement 1 ( JEDEC No.87-208) 
Basing DesignatP-- P"--, Siu.5  8HR 

Pin 1 - Heater 
Pin 2 - Grid No,) 
Pin 3 - Grid No. 
Pin 4 - Grid N. 
Pin 6 - Grid No.: 
Pin 7 - Cathode 
Pin 8 - Heater 

CdO-Dltor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

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

DATA 
3-62 



19CHP4 

Maximum and Minimum Ratings, Deszgn-MazImum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE 120000 max. volts 
min. volts 

GRID-No.4-TO-GRID-No.1 t10000  e 
(FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  {70 max. volts 
40 min. volts 

CATHODE-TO-GRID-No.1 VOLTAGE: 
Positive peak value   150 max. volts 
Positive bias value   100 max. volts 
Negative bias value   0 max. volts 
Negative peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warn-ur neriod. 200 max. volts 

Heater positive with 
respe,t tD 200 max. volts 

Typical Operating Conditions: 

ihth ultor-to-grtd-No.1 voltage of 16000 volts 
and gr:d-No.2-to-grtd-No.i voltage of 5° volts 

Grid-No.4-to-Grid-No. 1 Voltage for focus -50 to +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 .1 
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Picture Tube 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

I,) toge — for Cathode- Orr', Operotton 

The 19CMP4 IS the same as the 19CWP4 except for the following 
items: 

ELECTRICAL 

Heater Current at 6.3 volts   450 - 20 mA 

MAXIMUMANDMINIMUM RATINGS. DESIGN-MAXIMUM VALUES 

Anode Voltage   12000 mm V 

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





19CXP4 

Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 

5 pF 
6 pF 

1900 max pF 
11400 mln pF 

Heater Current at 6.3 V   600 60 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 

Faceplate   Filterglass 

  7K. 

MECHANICAL 

Weight ( Approx  ) 14 lb 
Overall Length 11  625 • 0.250 in 
Neck Length 
Projected Area of Screen  172 sq in 
External Conductive Coating 

 Regular-Band 
• •   Near Reference Line 

For Addition Information on Coatings and Dimensions 

4  375 ' 0.125 in 

PimPn.lonal4hollne, 11 .4,1 
• 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base  Special 6- Pin ( JEDEC No.66-214) 
Basing Designation for BOTTOM VIEW  7FA 

ANODE 

RADIO CORPORATION OF AMERICA 
Electromc Components and DevIces Hamson. N .1 



19CXP4 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage value, 
are positive with respect to grid No.1 

Anode Voltage  {20000 max V 
12000 min V 

Grid-No.4 ( Focusing) Voltage 
  1100 max V 
  500 max V 

Grid-No.2 Voltage   f55 max V 
130 min V 

Cathode Voltage 
2 max V 

• 0 max V 
100 max V 

• 150 max V 

Heater Voltage  56.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage 
th respect to cathode: 

warr, up period 

15 sepop,fs   450 max V 
tiftor i-Idipw•ent warns-up period  200 max V 

..-, with respect to cathode: 

• irtd DC voltage  200 max V 
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   0 to 500 V 
Grid-No.2 Voltage   45 V 
Cathode Voltage   35 to 50 V 

e 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance 1  5 max mn 

it i of • cor.•F-; ij,r,t i 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

'-c.rt of this section 

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

• 

• 

PAN-O-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Pea. ided by Formed Rim Ind Welded Tension Bends Around Periphery of Tube 
Panel—No Separate Safety-Glass or Integral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 

ELECTRICAL 

Direct Interelectrode Capacitances 

114° MAGNETIC DEFLECTION 

. 5 pF 

. 6 pF 

. 1250 min-- 1750 max pF— 
Heater Current at 6.3 volts  450 ± 20 mA 
Heater Warm-Up Time ( Average)  II s 
Electron Gun   Type Requiring No Ion-Trap Magnet 

OPTICAL 

e Phosphor   P4--Sulfide Type, Aluminized 

Faceplate  Filterglass 

• 

481 

MECHANICAL 

Weight ( Approx.)   15 lb 
Overall Length II  375 ± . 250 in 
Neck Length 4  125 i .125 in 
Projected Area of Screen   172 sq in 
External Conductive Coatinga 
  Regular-Band 

• : for  Near Reference Line 
For Additional Information on Coatings and Dimensions 

Ir rtutr-Tuhe bimcn.lonal-OutItne, :r1 Bulb JI 45F •r • r 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( Bottom View) 

H H 
8HR 

Ind,c-at,. a change. 

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



19DOP4 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 (Focusing) Voltage 

1100 max V 
, 550 max V 

Grid-No.2 Voltage  200 min--550 max V 
Grid-No.I Voltage 

, 

220 max 
155 max 
0 max 
2 max 

Heater Voltage   5.7 min--6.9 max 
Peak Heater-Cathode Voltage 

• : 

450 max V 
(111, 300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid Va./ 

Anode Voltage  16000 V 
Grid-No.4 Voltage,   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 

in , . . 
Field Strength of required adjustable 
centering magnetc   0 to8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance   1.5 max MO 

a External conductive coating and implosion protection hardware must be 
Ile grounded. 

b The grad- N,.4 voltage required for optimum focus of any individual tube 
will have a value an,where between 0 and + 400 volts with the combined 
grid-,o.1 voltage and video.signal voltage adjusted to give an anode 
current of too microamperes on • 10-1.2.inch by 14- inch pattern from an 
1101-2E21 monosr.qae or equivalent. 

A-raii,tn shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TURES 
at fret ef this section 

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



19DQP4 

t r— • . r 

X—RADI AT TON PRECAUT 11. CA 
c 

RASTER-CUTOFF-RANGE CHART 
Cathode-Drive Service 

Et.6.3 VOLTS 

ANODE- TO- GRID-No. VOLTS . 12000 TO 20000 
GR1D-No.4 - TO-GRID-No.1 VOLTS ADJUSTED FOR FOCUS.   

100 200 300 400 
GRID-No 2-70-GRID- No. VOLTS 

500 

92CS - 12008 

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

DATA 2 

2-64 





19DRP4 

Picture Tube 

PAN-O-PLY-- INTEGRAL IMPLOSION PROTECTION 

(Provided I), Formed Rim and Melded Tension Bands Around Periphery of Tube 
Panel — No Separate Safety-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE NO ION-TRAP MAGNET REQUIRED 
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
HEATER CONTROLLED WARM-UP TIME ALUMINIZED SCREEN 

The leRP4 is the some as the i9DQP4 except for the follcuquttem: 

Electrical: 

Figatpr current at 5.3 volts   600 t 30 ma 

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

DATA 

4-65 





19DSP4 

Picture Tube 
PAN-0-PLY-- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands Around Periphery of Tube 
Panel -- No S te Safety-Glass or Integral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Low-Gr d-No.2-Voltage— for Cathode-Drive Operation 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to ail other eléCtrodes   5 Pr 
Grid No.1 to all other electrodes . . .   6 PF 

External conductive coating to anode° .  (U55(°) 
min pl.-

Heater Current at 6.3 volts   600 ± 30 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 Transmision ( Approx  )  48%.. 

MECHANICAL 
Weight ( Approx  )  15.5 lbs.... 
Overall Length II  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 Ji49Fsheets 
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) 
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, 
Coll ector) 

C- External Conduct lye 
Coat ing 

.-Indicatee • change. 

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

DATA 

7-65 



19DSP4 

MAXIMUMIAND MINIMUM RATINGS. DESIGN-MAXIMUM VALUES 

(Mess otherutce spec ifted, tallies 
are positive with respect to grid ,10.1 

Anode Voltage  f20000 max V 
1.10000 min V 

Grid-No.4 ( Focusing) Voltage 
  1250 max V 

400 max V 

(70  Grid-No.2 Voltage   max V 
140 min V 

Cathode Voltage 

Heater Voltage  

Peak Heater-Cathode Voltage 

2 max V 
0 max V 

100 max V 
150 max V 
16.9 max V 
15.7 min V 

450 max V 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, ',atelier rattles 
are pocittre with respect to grid A../ 

Anode Voltage   16000 V 
Grid-No.4 Voltageb  100 V 
Grid-No.2 Voltage   50 V 
Cathode Voltage for visual extinction 

32 to50 V 
Field Strength of required adjustable 

centering magnet  0 to8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance  1.5 max K, 

of focused raster 

External . ondu, tine coating and implosion protection hardware'must 
be grounded. 

The grid.,...4 voltage required for optimum focus of any individual tube 
will have a value anywhere between - 100 and .30o vo l, s usfs the os' 
bined grid.No.1 voltage and video- signal voltage adjusted to give an 
anode current of 100 microamperes on a 10.1r2- inch bv 14- inch pattern 
from an tics- 2h21 monosrope, or equivalent. 

‘.. fi till 01 ,,\ rfircli bolic.inifeDE-ft 

RADIO CORPORATION OF AMERICA 
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19EBP4 

Picture Tube 
FILLED-RIM TYPE 114° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
• 5 pF 

6 pF 
, lu, t io. -r.,), 0 :nod- a, 1250 min-- 1750 max pF 

Heater Current at 6.3 V  600 ± 30 mA 
Heater Warm-Up Time ( Average)  II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4 --Sulfide Type, Aluminized 
ee 1 1 uu l uf tf,i. ., t Fun 

Faceplate  Filterglass 
  48 % 

MECHANICAL 

Weight ( Approx.)   16 lb 
Overall Length II  625 + . 250 in 
Neck Length 4  375 + . 125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating 

TYP-1 . . Regular-Band 
Cantor .n tpr grourrsrrg  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, ( JEDEC No.B7-208) 

TERMINAL DIAGRAM ( Bottom View) 
Pin lt. It. r 
Pin I t,0.1 G 

.• • ; 

Pin ; - , 
Pin A 

Cap - Anod ( Grid No..-5, Grid GI 
No.5, Scra,n, Collector) 

7 - ixternal Lonductive 
ço:Iting 8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages or. postttve with respect to cathode 

02 

ANODE 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 Voltage 

• 1100 max V 
• 550 max V 

Grid-No.2 Voltage  200 min--550 max V 
Grid-No.I Voltage 

Heater Voltage   

220 max V 
155 max V 
0 max V 
2 max V 

5.7 min--6.9 max V 

CD RADIO CORPORATION OF AMERICA 
Electronic Components and Desees Harrison N 1 



19EBP4 

Peak Heater-Cathode Voltage 

450 max V 

300 max V 

200 max V 

100 max V 

TYPICAL OPERATING CONDITIONS FORCATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.I 

Anode Voltage  16000 V 

Grid-No.4 Voltage  0 to 400 V 

Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 

Field Strength   0 to 8 G 

e 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance I  5 max MU 411111 
é Include, imploslon protertIon hardware. 

DIMENSIONAL OUTLINE 

(Bulb J149 F) 

16.156±.031-H 

11.466 
1%031 

MINIMUM SCREEN 

DIAGONAL 17562 
GREATEST WIDTH 15.188 

GREATEST HEIGHT 12000 

17.125 ±.062 
HELL OPENING 15.845 
48 R. MIN. 

2IR. 

1.844 i1 

11.625 t . 250 

4.375±.125 
7 250 ±.125 

CAVITY CAP 
JEDEC 
NO.JI-21 

1-.1.5621.125 

SHELL 

MIN. 

OPENING 
12.658 

0 e QS 

125 +'°43 DIA. REFERENCE 
-.025 LINE 

DETERMINED BY 
GAUGE 

JEDEC NO. G- I26 
DIMENSIONS IN INCHES  

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 
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19EGP4 

Picture Tube 
FILLED-RIM TYPE 

110 MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 

LOW GRID-No.2 VOLTAGE 

5 pF 
6 PF 

1000 min-- I500 max pF 
Heater Current at 6.3 V   450 , 20 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type, Aluminized 

Faceplate   Filterglass 
„. .  48% 

MECHANICAL 

Weight ( Approx  )  16 lb 
Overall Length  11.625 . . 250 in 
Neck Length   4.375 • . 125 in 
Projected Area of Screen  172 sq in 
External Conductive Coating 

. Modified-Band 
  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Hase Small-Button Neoeightar 7-Pin, 

Arrangement 1, ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( Bottom View) 

ANODE 
p' G P — 

02 

G 

G 

n , 

— • •- r 
il 

MAXIMUMANDMINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to grid ,No.1 

Anode Voltage   12000 min--21000 max V 
Grid-No.4 Voltage 

1250 max V 
400 max V 

Grid-No.2 Voltage   25 min--60 max V 
Cathode Voltage 

ne:k v 1,-   2 max V 
; 1 ,..   0 max V 

PP i.. • 1 • .   100 max V 
150 max V 

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



19EGP4 

Heater Voltage 5  7 min-- 6.9 max V 
Peak Heater-Cathode Voltage 

,tPt- n,q iv. r,. P 

lic 

TYPICAL OPERATING CONDITIONS FORCATHODE-DRIVESERVICE 

. • 

tt,•t •  

reioect ' c. 

450 max V 
300 max V 

200 max V 
100 max V 

Voltages are posittve wtth respect to grid No.I 

Anode Voltage   16000 V 
Grid-No.4 Voltage   0 to 400 V 
Grid-No.2 Voltage   50 V 
Cathode Voltage   32 to 50 V 
For , . il iivt inct on ot foc used r.s ,t-r-

Field Strength  0 to 8 G 
thieLenier ing magrif,t 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance I  5 max Mn 

Inu lodeo implo.iion protection hardware. 

11.468 
1'031 

DIMENSIONAL OUTLINE 
(Bulb J149 F) 

DIMENSIONS IN INCHES 

16.1565.031 

MINIMUM SCREEN 
DIAGONAL 17.562 
GREATEST WIDTH 15.188 
GREATEST HEIGHT 12.000 

re- - 17.125 ± .062 -.4 ; [SHELL OPENING 15.845 
48 R.--) MIN. 

21 R. 

1.844- r 

--

1.125 f*°43 DIA 
-.025 

II. 625 5.250 

4.3755 125 

-.7250 5.125 

BASE 
JEDEC 
NO. 

87-208 

14.078 
±.062 

CAVITY CAP 
JEDEC 
NO.J1- 21 

1-.15625 125 

SHELL 

12 658 
OPENING 

MIN. 
- e e 04 

151' ce 

REF ERFNCE 
LINE 

DETERMINED BY GAUGE 
JEDEC NO. G-126 92LS-I572 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. 



19ENP4A 

Picture Tube 
PAN-0-PLY--INTEGRALIMPLOSION PROTECTION 

LOW-VOLTAGEEIECTROSTATICFOCUS 114° MAGNETIC DEFLECTION 
LOW-GRID-No.2 VOLTAGE CATHODE- DRIVE TYPE 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to ill othr.r . 1,ctrole 5 pF 
Cria No.1 to all other el ,ctror ,  6 pF 
Fxtornal conduct Pde coat ing to anoa,,a  51500 max pF 

11000 min pF 
Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time ( Average)  I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 
0 Phosphor   r .. P4-- Sulfide Type, Aluminized 

or c  

Faceplate  Filterglass 

  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 

,,ontact area for 9round ng   Near Reference Line 
For Additional Information on Coatings and Dimensions 
• Picture- Tube Dtmenstonal-Outltnes and BulbJ149 F '•-• 
• front of thi7 cection 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, ( JEDEC No. B7-208) 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1— Heater' 
: '. o.: G 

• — 
Pc . 02 Ci 
Hin —( rij No. i 
Pin 7— Cathode 
Pin 8 -;-iater 

P 

Modified-Band 

C“-id 
Collector) 

C. — External Conductive 
Coating 

ANODE 

8HR 

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



19ENP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage alue, 

are postttie ut th respect to Grid :4.1 

Anode Voltage  

Grid-No.4 ( Focusing) Voltage 

Grid-No.2 Voltage  

Cathode Voltage 

Heater Voltage   

Peak Heater- Cathode Voltage 

521000 max 
112000 min 

1250 max 
400 max 
560 max 
125 min 

2 max 
0 max 

100 max 
150 max 

16.9 max 
15.7 min 

450 max V 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 

are posit Ice 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 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Resistance   1.5 max MO 

a External conductive coating anti implosion protection hardware must be gnainded. 

The grid-No.4 voltage required for optimum focus of an). individual tube 
will have a value anywhere between 0 to 0 400 not withtherombined 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 11CA-2F21 
monoscope, or equivalent. 

For X—r,i 
X-RADIATIffl. PRErll TI l). run GITH011E-1141 TI I1E 

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



19FEP4B 

Picture Tube 

• 

e 

PAN-O-PLY TYPE LOW-GRID-No.2 VOLTAGE 
LOW- VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
.. 5 pF 

6 pF 
.1250 min-4750 max pF 

Heater Current at 6.3 volts  450 - 20 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens   Unipotential 

OPTICAL 

Phosphor   P4 -- Sulfide Type, Aluminized 

Ill' FacePlate  Filterglass 
48'.1 

MECHANICAL 

Weight ( Approx.)   15 lb 
Overall Length II  625 • . 250 in 
Neck Length 4  375 - . 125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating a 
  Regular-Band 

  Near Reference Line 
For Additional Information on Coatings and Dimensions 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small-Button Neocightar 7-Pin, 

Arrangement I. ( JEDEC No. 67-208) 

TERMINAL DIAGRAM ( Bottom View) 

• 

H H 

EIHR 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N J. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are post tire with respect togrid No.1 

411, 
Anode Voltage  12000 min-23500 max V 
Grid-No.4 Voltage 

1250 max V 
400 max V 

Grid-No.2 Voltage  20 min--60 max V 
Cathode Voltage 

0 max V 
2 max V 

100 max V 
150 max V 

Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

450 max V illo 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

unless otherwise specified, voltage ratite, are positive 
with respect to grid No.1 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to45 V 

Field Strength of required adjustable 
centering magnet  0 to8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance   1.5 max kt1 

a 
Includes implo•,oa pto,olton hardware. 

The grid-No.1 soltage required for optimum focus of any individual tube 
.111 ha,ea,alue anv.here between - 1011 and • 300 volts with the combined 

voli.ge and video- signal voltage adjusted to give an anode 
current of 100 cicroamprres on a 10.í- inch by it.,,,, in pattern ! roman 
IICA-2F21 monoscop,or equivalent. 

I,' Ii,? il u\ PRE ,. i.ITHODE-Ren TUBES 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Picture Tube 
PAN- 0- PLY-- INTEGRAL IMPLOSION PROfECTION 

LOW- VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

ELECTRICAL 
Direct Interelectrode Capacitances 
• . . . 5 pF 

. . 6 pF 
. a. 1250 min-- 1750 max pF 

Heater Current at 6.3 V  450 • 20 mA 
Heater Warm-up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4-- Sulfide Type. Aluminized 

Faceplate  

MECHANICAL 

Filterglass 
  48% 

Weight ( Approx.) 1 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 

. . . Regular- Band 
 Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base   Small- Button Neoeightar 7- Pin. 

Arrangement I. ( JEDEC No. B7-208) 

TERMINAL DIAGRAM ( Bottom View) 

ANODE 04 

02, 

H 
SEIS 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 ( Focusing) Voltage 

1100 max V 
550 max V 

Grid-No.2 Voltage  200 min-- 550 max V 
Grid-No.1 Voltage 

220 max V 
155 max V 
0 max V 
2 max V 

(Ifte::i RADIO CORPORATION OF AMERICA 
* le Electronic Components and Devices Harrison. 5 .1 



19FLP4 

Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

450 max V 
300 max V 

  200 max V 
  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

laitages are past Isle rrith respect to grid No. 1 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to62 V 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance I  5 max K: 

a External conductive coating and implosion protect ion harduare muot he 
grounded. 

b The grid-\o.4 voltage required for opt imam focus of ans individual tube 
will have a value anywhere between II and . 400 volts with the combined 
grid-No.1 voltage and video- signal voltage adjusted to give an anode cur-
r ens of 100 microamperes on a IS. inch by 14- inch pattern from an 
FICA- 2E21 monoscope. or equivalent. 

DIMENSIONAL OUTLINE ( BULB JI49 FA) 

e e 
oc'e 

st-
e 

e 

SCREEN WIDTH 
15187 MIN. 

RIM- BAND OPENING 
15950 MIN 

- 16.5455.125 — 

218. 48 R 

, 10.2; 

116251, 250 •-

-.7250±125Y- 4.132... 

BASE 
JEDEC 
No B 7 

13.500 -208 
SCREEN 
HEIGHT .125 
12 000 
MIN RIM-BAND 

OPENING CAVITY 
12 840 CAP 

MIN. JEDEC 
_ No JI-21 

15624125.-

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC NO. G - 126 

DIMENSIONS IN INCHES 

• 

• 

• 

• 

e 

RADIO CORPORATION OF AMERICA 
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Picture Tube 
PAN-O-PLYTYPEWITHMOUNTINGLUGS 114° MAGNETIC DEFLECTION 

ELEC1R1CAL 

Direct Interelectrode Capacitances 
• • • • 5 pF 

. . 6 pF 

. . 1250 min-- 1750 max pF 
Heater Current at 6.3 V   450 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OP11CAL 

Phosphor P4--Sulfide Type, Aluminized 

Faceplate   Filterglass 
  48% 

MECHANICAL 

Weight ( Approx ) 
Overall Length  11.625 ± . 250 in 
Neck Length   4.375 t .125 in 
Projected Area of Screen  172 sq in 
External Conductive Coatinga 

. . . Regular-Band 
  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base Small-Button Neoeightar 7- Pin, 

Arrangement I, ( JEDEC 80.137-208) 

TERMINAL DIAGRAM (Bottom View) 

15 lb 

Pit 

G4 
ANODE 

G2 GI 

n — 

GI 
í;ri ,J , ,,,,n, 

,ter,1 on lu  
0.7,ting NCR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are po•itire ulth respect to cathode 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 Voltage 
p0. . Hue   1100 max V 

550 max V 
Grid-No.2 Voltage  200 min-550 max V 

H 

ddli RADIO CORPORATION OF AMERICA 
Electromc Components and Desees Harnson N 



19GEP4A 

Grid-No.I Voltage 

220 max V 
155 max 
0 max V 
2 max V 

Heater Voltage   5.7 min-- 6.9 max V 
Peak Heater-Cathode Voltage 

• ' • 

. . . 450 max V 
, ....  300 max V 

Heater positive with respect to cathode: 

Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are postttre Ittth respect to grid Vo.! 

Anode Voltage  16000 V 
Grid-No.4 Voltage  Oto400 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 

Field Strength   0 to 8 G 
eu r i nq m gnet 

MAXIMUM CIRCUIT VALUE 
Grid-No.I Circuit Resistance   
a Includes implosion protection hardware. 

1.5 max MQ 

See X-RADIATION PRECAUTIONS at front of this section 

DIMENSIONAL OUTLINE ( JEDEC BULBJI49F2A)   11.625 r 1250 - 1 17.032 - 

- 161561.188 - 

r 

EXTERNAL 
CONDUCTIVE 
COATING - , 

1844. 
CAVITY CAP 

JEDEC NaJ1-21 r 

DIMENSIONS 

11469 
!lee 

12 510 

MINIMUM SCREEN 
DIAGONAL 17.562 
GREATEST WIDTH 15.1E48 
GREATEST FIEIGHT 12.000 

16.5452.125 ---- wen" 

RIM-
BANG 

OPENING 
12840 
MIN 

13500 
± 125 

RIMBAND OPENING COATING 
15.950 MIN. - 12e:D;3'e-

215. 48R. -tri9 'tee MO. 

wee, 

3625 
trI25 

11125 1.125 
•.043 DIA. ± 125 
-.025 

BASE 
JEDEC Na B7-208 

L1562 
e.125 

ee  9 2CL - 14674 • -L 

Et.7 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Picture Tube 
PAN-O-PLY TYPE 114° MAGNETIC DEFLECTION 

lhe 19GeltA ts the çame as the 191'04 except for the foll..tng 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Anode Voltage  10000 min--23000 max V 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N .1 
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19GVP22 

Color Picture Tube 
"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD 

PURITY AND UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 900 MAGNEIIC DEFLECTION 
MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

ALUMINIZED TRICOLOR PHOSPHOR-DOT "Hi -Lite" SCREEN 
(Utilizing a New, Improved Rare-Earth Red-Emitting Phosphor) 

For Use in Color- TV Receivers 

The 19GVP22 the same as the 19GNP22 eycept for the follow-
ing items: 

OPTICAL 

Faceplate  Filterglass 
  69% 

• Tube Dimensions 

• 

MECHANICAL 

17.856 ± .375 in ( 453.5 ± 9.5 mm) 
21 lb ( 9.5 kg) 

a t t is recommended that the cabinet be provided with a shat ter- proof . gla.s 
rover over the face of the 1°G‘P22 to protect ri f rota being st ruck arc i - 
dental ly and to protect against possible damage resulting from tube im-
plosion under some abnormal condition. This safety rover can also pro-
v ide x-radiation pr., ri t ion abek rrqui red. 

DIMENSIONAL OUTLINE 

Dimensions shoum tir oir, Is hose which are different 

from the corresponding dimensions for the 190P22 

17856 .375 
(453.5 9.5) 

11.163±.188 
(283.5±48) 

3.4852125 
(88.52 3.2) 

2355 
(5 -8) 

273 
e9mspH R 

DIMENSIONS IN INCHES 
(mm) 

92L5-1991 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N 1 4-67 



19GVP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE . 25000 VOLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COIPOSITE ANODE 

CURRENT TO PRODUCE 9»PK • 27 M.P.C.D. IIHITE-LIGHT OUTPUT. 
PERCENTAGE OF IgTitL MODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 930M K • 27 M.P.C.D. WHITE 
RED GUN , 34% 
BLUE GUN' 32% 
GREEN GUN 34% 

RASTER SIZE: 5.585 ii 12.111' 345.9 mm X 309.5 gum) 
MEASURED WITHIN 4"-DIAMETER AREA CENTERED ON TUBE FACE 

"21 

93
00

° 
K
+
 2
7 
H
P
 C
D
.
 O
IH

IT
E-

LI
GH

T 
O
U
T
P
U
T
. 
- 
F
O
O
T
L
A
M
B
E
R
T
S
 

u
 

_
 
-
 

ry
 

ry
 

co
 

La
 

e
 

a
 

u
 

,-
 

o
 

u.
 

o
 

u
 

o
 

u
 

o
 
 

u
 

o
 

:::::.:::: • — • :::::: 

ri 

..:: • 
— 
•—:•:::: 

•::::: ::::: 
•-•-• 

,,, 

Ill 

1=  ::*". . • :::: . -:::: :::: :::: • 
--177 

4.; 

M • :: :::: ••• •—• •• — 
, 

-1- t- • 

•-•-
.:::--.. 

. 

• :::: .::: :::: 
a 

::: :::: :::: :::: — • •: 
J3i., 

::::: 

. 
...... 

.... 
  

•• •• :::: 
.... 

:::: :::: 

— • 

- . 
.... 

.... 

......... 
•-.-

'- ' 
:::: :::: 

:::: 

:::: 

:::: 

. 

. .. 

— 

.... 

• — • 

':.:-:.: i.:.•..: :::::: :•::-. .;-:. Iiia•M 

.....--:. ii-ii 

.-. .-. 

:::: 

__. 

:::: 

... 

.::: 

.......... 

:::: :::: 

.... 

-::::   

- 

. 

...-

= 

-::: 

:: 

.... 
—' 
:::: ...: 

.... 
— • 

.... 
"'" 

. . :::: . ..: . ::::: ::::: .:::: 

:::: 

:::: 
::_:: 

:::: 

::: : 

:::: 
: :_: : 
:::: 

:V: : : 
:::: 

:: : : 
:::: 

: 

:::: 
...-

:::: 
:::: 

:::: 
:::: 

:::: :::: :: :::: :- -:::• -::::::::: ::::' --

•••• :::: .... ... 
:::-- _ 

. 
:::: 
:::: 

:::: 
:::: 

:::: 
:::: 

:::: 
:::: 

-- 
:_:.. _ — ' 

....— 
_::::-•:::: 

- 
:::: .... .... 

:::: .... .—. 
: —.. .... .... ._. 

:::: .... _.. 
:::: .... .... 

::::•-::::— .... ...—.— _ _._ - . :::: ..-.— 
. ::: 

:::: 
:::: 
:::: 

::::: 
:::: 

:::: 
:::: 

:::: 
::-:: 

: 
:::: 

: 
..:: 

:::: •  '''  ''' 

:: . . • :::: 
:::: 

:::: 
:::: 

••••• 
: • 

:::: 
:::: 

:::: 
:::: 

:::: 
:::: 

: 
• • ::::-:::: :::: 
:.... :::: :::: :::: .... . 

•••••••• :::: 
.2.1:::: 

:::: 
:::: 

:::_: 
:::: 

:::: 
::_:-: 

:::: 
:--• 

:::: 
:::: 

:_": 
::.-...: 

::::: 
:::: 

—1 

200 400 600 800 1000 

ANODE MICROAMPERES 

1200 1400 

92L M-1990 

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



19VANP22 
Color Picture Tube 

ULTRA-RECTANGULAR HI-LITE SCREEN 

4 X 3 Aspect Ratio 
Electrical 
Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series Connected within 
Tube with Each of the Other Two Heaters: 

Current at 6.3 V   900 mA 

Focusing Method   Electrostatic 

Focus Lens   Unipotential 

Convergence Method   Magnetic 
Deflection Method   Magnetic 
Deflection Angles ( Approx.): 

Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct Interelectrode Capacitance ( Approx.): 
Grid No.1 of any gun to all other electrodes   7.5 pF 
Grid No.4 to all other electrodes  6 pF 
All cathodes to all other electrodes   15 pF 

Blue- Gun-Down Operation 

Capacitance Between Anode and External 
Conductive Coating   

Resistance Between Metal Hardware and 
External Conductive Coating   50 Ml 

Optical 

Faceplate   F ilterglass 
Light transmission at center ( Approx.)   53% 
Surface   Polished 

2300 max. pF 
1800 min. pF 

Screen   Aluminized 
Phosphor, rare-earth ( red) sulfide ( blue & green)   P22 

Persistence   Medium-Short 
Array   382,000 Dot trios 
Spacing between centers of adjacent 
dot trios ( Approx.)   0.024 in ( 0.61 mm) 

Mechanical 

Minimum Screen Area ( Projected)   185 sq in ( 1194 sq cml 

Bulb Funnel Designation   JEDEC No.J160-3/4 B1/C1 

Bulb Panel Designation   JEDEC No.FP161-3/4 V1 

Base Designationa   Small-Button Diheptar 12-Pin 
(JEDEC No.B12-244) 

Basing Designation  JEDEC No.14BH • Pin Position Alignment   Pin No.5 Aligns Approx. with 
Anode Bulb Contact 

Electronic 
Components 
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1 9VANP22 

Operating Position, preferred   Anode Bulb Contact on Top 

Gun Configuration   Del ta 

Weight ( Approx.)   25 lb ( 11.4 kg) E. 
Implosion Protection 

Type   Banded 

Maximum and Minimum Ratings, Design-Maximum Values 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   22.5 max. kV 
17 min. kV 

Anode Current, Long-Term Averageb   1000 max. 1.1A 

Grid-No.4 ( Focusing Electrode) Voltage: 
Positive value   1100 max. V 
Negative value   550 max. V e 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value   140 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

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

Under operating conditions    
5.7 min. V 

Under standby conditionsd  5.5 max. V 

Heater-Cathode Voltage: 

Heater negative with respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Equipment Design Ranges 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

For anode voltages between 17 and 22.5 kV 

Grid-No.4 ( Focusing Electrode) Voltage  —75 to 400 V 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot .. . See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.1 voltage of -75 V   90 to 270 V 

• 

DUCEJi Electronic Components 
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19VANP22 

At Grid No.1 voltage of -125 V   210 to 505 V 
At Grid No.1 voltage of -140 V   245 to 580 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube ( At grid-No.1 spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage:c 
Under operating conditions: 

When standby operation is not utilized 6  3 V 
When 5.0-V standby operation is utilizedd 60 V 

Under standby conditionsd 5  0 V 

Grid-No.4 Current ( Total)   f6opA  

Grid-No.2 Current   

Grid-No.1 Current   1.(A 

Ilium. D Color 
To Produce White Light of   6550° K + 9300° K + 

7 M.P.C.D. 27 M.P.C.D. 
CIE Coordinates: 
X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode current 
supplied by each gun ( average): 

Red   41 30 
Blue  24 31 
Green  35 39 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.35 0.75 
Typical  1.70 0.95 
Maximum   2.20 1.25 

Red/green: 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum  1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.70 0.80 
Maximum   0.95 1.10 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 
Horizontal   ± 0.45 in (± 11 4 mm) 
Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams ... ± 0.25 in (± 6.4 mm) 
Radial convergence displacement excluding 
effects of dynamic convergence 
(each beam)  ± 0.37 in (± 9.4 mm) 

Electronic 
Components 

DATA 2 
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19VANP22 

Maximum Required Correction for Registere 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction   0.005 in ( 0.13 mm) max. 

Typical Operation 

Heater Voltage   6.3 V 

Anode Voltage   20 kV 

Grid-No.4 Voltage  Adjusted for focus 

Color Temperature   9300° K + 27 M.P.C.D. 

Raster Size   15.922 x 11.941 in 
(404.42 x 303.30 mm) 

Typical White-Light Output Measured within 4 in 
(102 mm) diameter area centered on tube face: 

At anode current of 1000 1.1.A   

Limiting Circuit Values 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-
circuit resistance ( each gun)   0.75 max. hAs2 

X- Radiation Characteristic 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current of 
300 µA   33 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JEDEC Publication No.64A will not 
exceed 0 5 rnRih throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 ¡LA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above (such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but , ts X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1. Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers. Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions ( PL90-602) as published in the Federal Register Vol.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 j./A anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 

a The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 

(one-half kilogram). 

b The short-term average anode current should be limited by cir-

cuitry to 1500 microamperes. 

C For maximum cathode life, it is recommended that the heater 

supply be regulated. The series impedance to any chassis con-

.{ 44 fL 
151 Nit 
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• 

• 

nection in the dc biasing circuit for the heater should be be-

tween 100 kilohms and 1 megohm. The surge voltage across the 

heater must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 

operating conditions is recommended to improve the reliability 

of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-

age of 5.5 volts ( Design-Maximum value) may be maintained on 

the color picture tube when the receiver is in the "off- ( stand-

by) position. All other voltages normally applied to the tube 

must be removed durine standby oneration. 

e Register is defined as the relative position of the beam trios with 

respect to the associated phosphor-dot trios. 

IMPORTANT: Refer to sheet Safety Precautions For Color Picture 

Tubes at front of this section. 

Notes For Dimensional Outline 

Note 1 - With tube neck inserted through flared end of reference-
line and neck-funnel-contour gauge ( JEDEC No.G162) and 

with tube seated in gauge, the reference line is determined 
by the intersection of the plane C-C of the gauge with 

the glass funnel. 

Note 2 - Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 

Bottom circumference of base will fall within a 2-inch 
(51-mm) circle concentric with bulb axis. 

Note 3 - The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 

of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 

conductive coating must be grounded with multiple con-

tacts. 

Note 4 - To clean this area, wipe only with soft, dry, lintless cloth. 

SAGITTAL HEIGHTS AT POINTS 1? BEYOND EDGE OF MIN SCREEN 
3 18 

DIAGONAL " 5 YVIDTH C= 44 HEIGHT 2 -'12- 
37 72 26 52 14 78 
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19VANP22 
DIMENSIONAL OUTLINE 

14381 063 
36531 40 

CONTACT 
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EXTERNAL 
CONDUCTIVE 
COATING 
INOTE 31 —1 

,f5_3 MIN 

SCREEN 
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635 

RIM BAND OPENING 

  17 447 093 

443660 236 
0 D Of TENSION BAND 

2970 

7S 44 

SCREEN WIDTH 

15 9:22 MIN   

404 

12? MAX 

2° MAX —44 
SI 

CLEARANCE FOR 
TENSION BAND CLIP --' 

BASE 
JEDEC No 412 244 
'NOTE 2, 

Inches  
Dimensions in mm unless otherwise noted 

INTERNAL 
RADIAL CONVERGING 
POLE PIECES 

ANODE CONTACT 
JEDEC No J 21 

TRANSPARENT 
INSULATING 
COATING 

--- INOTE 41 

SEAL LINE 

MA% 
148 

11 771 

171 94 

13 714 • 100 

348 44 • 254 

0 D OF 
TENSION BAND 
CRIMP SEAL 

SCREEN DIAGONAL 
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DIMENSIONAL OUTLINE 

• 

• / 

...„."•401,4•• 

44  

TENSION BAND 

RIM BAND 

4050± 188 
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19VANP22 

BOTTOM VIEW OF BASE 
RED GUN 

PLANE THROUGH 
Ç_ OF PIN No. 2 

AND TUBE AXIS 

8.5•±56 

BLUE GUN 

GREEN 
GUN 

HORIZONTAL 
Ç_ OF 

SCREEN 

92Lm-1252 

Base Specification — JEDEC No.14BH 

Pin 1: Heater Cap: Anode ( Grid No.3, Grid No.5, 
Pin 2: Cathode of Red Gun Screen, Collector) 
Pin 3: Grid No.1 of Red Gun C: External Conductive Coating 
Pin 4: Grid No.2 of Red Gun 
Pin 5: Grid No.2 of Green Gun 
Pin 6: Cathode of Green Gun 
Pin 7: Grid No.1 of Green Gun 
Pin 9: Grid No.4 
Pin 11: Cathode of Blue Gun 
Pin 12: Grid No.1 of Blue Gun 
Pin 13: Grid No.2 of Blue Gun 
Pin 14: Heater 

LOCATION OF RADIAL-COVERGING POLE PIECES VIEWED 

FROM SCREEN END OF GUNS 

.300 
76 

235 

INTERNAL 
MAGNETIC 
SHIELD 

RADIAL POLE PIECES 

120° 

921A- 1251W 
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TYPICAL DRIVE CHARACTERISTICS, GRID-DRIVE SERVICE 
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TYPICAL DRIVE CHARACTERISTICS, CATHODE-DRIVE 

SERVICE 
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GRID-No.2- TO- GRID-No. I VOLTAGE • 

(EACH GUN) ADJUSTED TO - 

PROVIDE SPOT CUTOFF 

• • ZERO - BIAS POINT 

t• 

=1:1= 

à":11,77 
.. 

..... 

... 
40 50 50 100 BOO 

VIDEO SIGNAL VOLTAGE PER GUN — V 
92L3I- 3542 

CIUCOBil Electronic Components 
DATA 6 

2-72 



1 9VANP22 

CUTOFF DESIGN CHART 
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19VBRP22 
Color Picture Tube 

Ultra-Rectangular 

4 x 3 Aspect Ratio 

Electrical: 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 
Heater: 

Voltage   6.3 V 
Current   900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angles ( Approx.): 
Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct I nterelectrode Capacitance ( Approx.): 
Gild No.1 of any gun to all other electrodes   6 pF 
Grid No 3 to all other electrodes  6.5 pF 
All cathodes to all other electrodes   15 pF 

Capacitance Between Anode and External 2300 max. pF 
Conductive Coating   "1 1800 min. pF 
Resistance Between Metal Hardware and 
External Conductive Coating   50 MSI 

Optical: 

Faceplate   F I tergl ass 
Light transmission at center ( Approx.)   70% 
Surface   Polished 

Screen   Aluminized 
Matrix   Black opaque material 
Phosphor, rare-earth ( red) sulfide ( blue & green)   P22 

Persistence   Medium-Short 
Array   382,000 Dot trios 
Spacing between centers of adjacent 
dot trios ( Approx.)   0.024 in ( 0.61 mm) 

Hi-Lite Matrix Screen 

Light Neutral Screen Appearance 

Mechanical: 

Minimum Screen Area ( Pro)ected). .... 185 sq in 11194 sq cm/ 

Bulb Funnel Designation   JEDEC No.J510A06 

Bulb Panel Designation   JEDEC No.FP161-3/4 WI 

Bese Designation.   Small-Button Diheptar 12-Pin 
(JEDEC No.B12-244) 

Basing Designation  JEDEC No, 148E 

Pin Position Alignment   Pin No 12 Aligns Approx. with 
Anode Bulb Contact 

flICEM Electronic Components 

DATA 1 
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Operating Position, preferred . Anode Bulb Contact on Top 

Gun Configuration   Del ta 

Weight (Approx.)   25 lb (11.4 kg) 

Implosion Protection: 

Type   Rim Bands and Tension Band 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otheçwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   ,{27.5 max. kV 
20 min. kV 

Anode Current, Long-Term Averageb   1000 max. /.1A 

Grid-No.3 ( Focusing Electrode) Voltage   6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value ... 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage lac or dec 

Under operating conditions  { 6 9 max. V 
5:7 min. V 

Under standby conditionsd  5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Equipment Design Ranges: 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-No.3 ( Focusing Electrode) Voltage  16.8% to 20% of 
Anode voltage 

MCBM Electronic Components 
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Grid-No 2 Voltage for Visual Extinction 
of Undeflected Focused Spot.. .. See CUTOFF DESIGN CHART 

Figure 3 
At Grid No.1 voltage of - 75 V   80 to 280 V 
At Grid No.1 voltage of - 125 V   215 to 550 y 
At Grid No,1 voltage of - 175 V   355 to 820 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube ( At grid-No.1 spot cutoff 
voltage of - 100 V)   1.86 

Heater Voltage .c 
Under operating conditions: 

When standby operation in not utilized   6.3 V 
When 5.0-V standby operation is utilizedd   6.0 V 

Under standby conditionsd  5.0 V 

Grid-No.3 Current (Total)   +15 pA 

Grid-No.2 Current   +5 IAA 

Grid-No.1 Current   +5 ge 

Mum. D Color 
To Produce White Light ut   6550° K + 9300° K + 

7 M.P.C.D. 27 M.P.C.D. 
CIE Coordinates: 
X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode current 
supplied by eech gun ( average): 

Red   41 30 
Blue   24 31 

Green   35 39 
Ratio of cathode currents: 

Red/blue: 
Minimum   1.35 0.75 
Typical  1.70 0.96 
Maximum   2.20 1 25 

Red/green• 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum   1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 

Typical   0.70 0.80 
Maximum   0.95 1 10 

Displacements, Measured at Center of Screen: 
Raster centering displacement . 
Horizontal   ± 0.45 in ti 11.4 mm) 
Vertical   ± 0.45 in It 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams ... ± 0.25 in It 6.4 mm) 

MCEM Electronic Components 
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19VBRP22 
Radial convergence displacement excluding 
effects of dynamic convergence 
(each beam)   ± 0.37 in (± 9.4 mm) 

Maximum Required Correction for Registere 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction   0.005 in ( 0.13 mm) max. 

Light-Output Characteristic: 

Typical White- Light Output   
1. 80 fL 

274 Nit 

Measured within a 4 in ( 102 mm) diameter area centered 
on the tube face with the following operating conditions: 

Anode Voltage   25 kV 
Anode Current   1000 le 
Grid No.3 Voltage   Adjusted for focus 
Color Temperature   9300° K + 27 M.P.C.D. 

Limiting Circuit Values: 

High•Voitage Circuits. 
Grid No 3 circuit resistance   7.5 max. MD. 

Low Voltage Circuits 
Effective grid-No.1-to-cathode-
circuit resistance ; each gunl . 0.75 max. N1S-2 

X- Radiation Characteristic: 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current of 
300 IJA   33 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JEDEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera-
ted within the Design- Maximum ratings: 27.5 kV anode voltage and 
1000 µA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above ( such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1 . Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers. Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions ( PL90-6021 as published in the Federal Register Vol.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 A anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 

LUCEDE Electronic Components 
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▪ The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 

(one-half kilogram). 

b The short-term average anode current should be limited by cir-

cuitry to 1500 microamperes. 

C For maximum cathode life, it is recommended that the heater 

supply be regulated. The series impedance to any chassis con-

nection in the dc biasing circuit for the heater should be be-

tween 100 kilohms and 1 megohm. The surge voltage across the 

heater must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 

operating conditions is recommended to improve the reliability 

of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-
age of 5.5 volts ( Design-Maximum velue) may be maintained on 

the color picture tube when the receiver is in the "off" ( stand-

by) position. All other voltages normally applied to the tube 

must be removed during standby operation. 

e Register is defined as the relative position of the beam trios with 

respect to the associated phosphor-dot trios. 

Notes for Dimensional Outline 

Note 1 — With tube neck inserted through flared end of reference-
I ine and neck-funnel-contour gauge (JEDEC No.G162) and 
with tube seated in gauge, the reference line is determined 
by the intersection of the plane C-C/ of the gauge with 
the glass funnel. 

Note 2 — Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within e 2-inch 
(51-mm) circle concentric with bulb axis. 

Note 3 — The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be grounded with multiple con-
tacts. 

Note 4 — To clean this area, wipe only with soft, dry, lintless cloth. 

ID SAG1TTAL HEIGHTS AT POINTS e, BEYOND EDGE OF MIN SCREEN 
DIAGONAL .; L,1f WIDTH ' 644 • HEIGHT 582 

2852 • 18 78 

Electronic 
Components 

DATA 3 
2-72 



19VBRP22 
DIMENSIONAL OUTLINE 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
INOTE 31 

SCREEN 
HEIGHT 

MIN 
II 94 

303 30 

1 438 t 063 

36530 160 

35 

BASE 
JEDEC No 912 244 
1NOTE 2, 

2 970 INTERNAL 

IS 44 RADIAL CONVERGING 
POLE PIECES 

80 

203 

16 171.   

425 98 

RIM BAND OPENING 

  17 447 • 093 

443 66 * 238 
0 D OF TENSION BAND 

*NOCK CONTACT 
-JEDEC No.1 21 

TRANSPARENT 
INSULATING 
COATING 

-- INOTE 41 

SCREEN WIDTH 

15 922, MIN 
4  

!MAX  

7 0 
Ti MAX 

CLEARANCE FOR 
TENSION BAND CLIP 

SEAL LINE 

z: MAX 

13 71St 103 

348 44 • 254 

0 D OF 
TENSION BAND 
CRIMP SEAL 

SCREEN DIAGONAL 

89' MIN 
471 98 

Dimensions in Inches/vim unless otherwise noted 
- - 

MCELL Electronic Components 
DATA 3 
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DIMENSIONAL OUTLINE 

• 

• 

• 

• 

• 

.0 
'44 se.'•„4 44'4 

.944,0,.., 444 
.4 0. 

TENSION BAND 

RIM BAND-- \ 

12 795 
MIN 

r4 09 
RIM BAND 
OPENING 

2 MIS 114 

5602.4 78 

3 293 

3 700 125 

94 II • 3 111 

-.IT- 625 
[LS 41 

L i 
11 354 a 1811 ...,H ,44,70tr7T,1193 • 11111 1  

_ 

21111 394 4 79 
.4- 10 0471 375 --m. --

45459.953 

4 OCOs lIE 

10100! 4 74 

97, t 1•09 

DIEM Electronic Components 
DATA 4 
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1 9VBRP22 
BOTTOM VIEW OF BASE 

BLUE GUN 

HORIZONTAL 
î OF SCREEN 

GREEN GUN 

RED GUN 

B 5°T 5° 

# 

PLANE THROUGH 
ox PIN No 2 

AND TUBE AXIS 

92C S 784, 

Base Specification - JEDEC No.14BE 

Pin 1 -- Heater 
Pin 2- Cathode of Red Gun 
Pin 3- Grid No.1 of Red Gun 
Pin 4- Grid No.2 of Red Gun 
Pin 5- Grid No.? of Green Gun 
Pin 6- Cathode of Green Gun 
Pin 7- Grid No.1 of Green Gun 
Pin 9- Grid No .3 
Pin 11- Cathode of Blue Gun 
Pin 12- Grid No.1 of Blue Gun 
Pin 13- Grid No.? of Blue Gun 
Pin 14 - Heater 

Bulb Contact - Anode ( Grid No."4, Screen, Collector) 
C- External Conductive Coating 

LOCATION OF RADIAL-CONVERGING POLE PIECES 

VIEWED FROM SCREEN END OF GUNS 

120. 

590 a 
14 99 

RADIAL POLE PIECES 

INTERNAL 
MAGNETIC 
SHIELD 

5 97 

22 
762 92GS-12835RO • 

lifUCED11 Electronic Components 
DATA 4 
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0.5 mR/h ISODOSE — RATE LIMIT CURVE 

IJEDEC CURVE No.XC-2) 

30 

C730 

o 

20 

200 400 800 800 1000 

ANOOE CURRENT - 

Figure 1 

1200 

82LA31117111 

X-RADIATION LIMIT CURVE AT A CONSTANT ANODE 

CURRENT OF 300 MA ( X-RADIATION AT A CONSTANT 

ANODE VOLTAGE VARIES LINEARLY WITH ANODE CURRENT) 

(JEDEC CURVE No.XC-1) 

10 

02 

01 

+ 4 

22 24 ze ze 30 32 

ANODE VOLTAGE - 

Figure 2 

34 36 38 

921S 3701.12 

MIDU Electronic Components 
DATA 5 
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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  
Deflectiun Angles ( Appro,) . 

Diagonal   
Horizontal   
Vertical   

Direct Interelectu'le Ci[3Ci! 
Grid No.1 to all other electrode-. 6 fflf 
Cathode to all other electrodes  5 pea 

11500 max. mmf 
• • 11000 min. 

External conduct i ve coat ing to ul tor 

Electron Gun   

Optical: 

Faceplate 
Light transmission at center ( Approx.) 

Phosphor (For Curves, see front of this Section) 

Magnetic 

114° 
102° 
850 

e.titf 
Type Requiring No Ion-Trap Magnet 

  Filterglass 
78% 

P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 
Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   10-13/16" t 1/4" 
Greatest width   16-13/32" t 1/8" 
Greatest height  13-11/32" t 1/8" 
Diagonal   18-5/8" t 1/8" 
Neck length  3-9/16" t 1/8" 

Radii): Curvature of faceplate ( External 
Center   
Edge   

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 

48" 
21" 

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

DATA 1 

10-60 
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Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No.67-208) 

Basing Designation for BOTTOM VIEW  8JR • 
Pin 1- Heater Pin 8- Heater 
Pin 2- Grid No.1 Cap - Ultor 
Pin 3-Grid No.2 (Grid No.4, 
Pin 4 - Grid No.3 Collector) 
Pin 6- Internal C - External 

Connection-- Conductive 
Do Not Use I e Coating 

Pin 7- Cathode • 
GRID-DRIVE& SERVICE 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

• Maximum and Minimum Ratings, Design-Maximum Values: 

f20000 max. volts ULTOR VOLTAGE   
111000 min. volts 

GRID-No.3 ( FOCUSING) VOLTAGE: 
Positive value  700 max. volts 
Negative value  50 max. volts 

GRID-No.2 VOLTAGE   fLO max. volts 
300 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 
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 (E, 4 1,) of ió000 volts 
and grid-No.2 voltage (Er 2M) 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 
Field Strength of Adjustable 
Centering Magnet1   0 to 10 gausses 

Maximum Circuit Values: 

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

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N 1 
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CATHODE-DRIVE4 SERVICE 

Unless otherwise specified, voltage val-
ues are positive path respect to grid No.' 

Maximum and Minimum Ratings, Pe ,ilen-Yaximum Values: 

f20000 max. 
111000 min. ULTOR-TO-GRID-No.1 VOLTAGE  

volts 
volts 

GRID-No.3-TO-GRID-No.1 
(FOCUSING) VOLTAGE: 
Positive value  850 max. volts 
Negative value  200 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   fv-10 may, volts 
1.450 min. volts 

GRID-No.2-11)-LATHuDt VOLTAGE  600 may. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-Peak value   2 max. volts 

HEATER VOLTAGE  {6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 
voltage (E0041) of 16000 volts 

and grid-No.2-to-grid-No.2 
voltage (Ec 2g1) of 5oo volts 

Grid-No.3-to-Grid-No.1 Voltage 
for focu ,*  0 to 400 volts 

Cathode-tn-Grid-No.1 Voltage for visual 
extinction of focused rgster4   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. megehms 

A Grid drive is the operating condition in which the video signal varies 
the grid-No.1 pOtential with respect to cathode. 

The grid-No.3 voltage required for optimum focus of any individual 
tube may have a value anywhere between 0 and NO0 volts and is a function 
uf the value of the ultor voltage. ultor current ; and grid -No.2 voltage. 
It changes directly with theultor voltage at the rate of appro.imately 
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. 6466054 this tube has a narrow depth of focus, it is necessary 
to provide means such as a potentiometer veau-top switch for adjusting 
the focusing voltage. In general, commercially acceptable focus is 
obtained if the focusing voltage is within 75 volts of the value 

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

DATA 2 
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OPERATING CONSIDERATIONS 

X-Ray Warning. When .iperated at ultor voltages up to 16 

kilovolts, this picture tube loes not produce any harmful 

X-ray radiation. However, because the rating of this type 

permits operation at voltages as high as 20 kilovolts ( Design-

maximum valuel, 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 invclve 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 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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cep. 

(3'‘e 4-• e o 

SCREEN 
HEIGHT 

12" 

16 M".1. 
32 - o 

(NOTE b) 

10" 

240" 

- 20"R. 

REFERENCE L1NE-7r-
1.864" 

" 
(NOTE 2) 1.1384 

1.125" 3 321; DIA. 
SMALL -BUTTON 
NEOE1GHTAR 
7-PIN BASE 

ARRANGEMENT 1 
JEDEC N2 B7-2O8 

(NOTE 3) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N 
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771 i i - 1 37.1 !. 
1 

(NOTE 6) 

REINFORCING 
RIBS-SEE 
DETAIL 

qi,e‘ D 915) 

TRANSPARENT 
INSULATING 
COATING 
(NOTE e 

4 f . 

- 4 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC NO JI -21 

(NOTE 0 
  8 " 8 

3A"+-C 
8 " 8 

92CL - 10699 

RADIO CORPORATION OF AMERICA CI) 
Electron Tube Division Harrison, N. J. 
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.cncr- .015" 

2.594" 

I.438:ti 

.4381J 
(NOTE s) 

MOLD-MATCH LINE 

SEAL BULGE 
(NOTE 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 

TERMINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 
AXIS) OF i 30 0 . 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 FORTHISBASESHOULDNOTBE 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 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, 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 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 

SPLICE LINE IS 3/8" MINIMUM, THIS SHOULD BE THE MAXIMUM 

WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE 

SUPPORT CLAMPS MUST BE SPACED FROM THE TUBE BY USE OF 

CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT- IMPREG-

NATED FELT, OR EQUIVALENT. 

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

DATA 4 

10-60 



19YP4 

BULB-CONTOUR DIMENSIONS 

LONG-SIDE VIEW 

Tab" 

740"   

672" 

Sh43h6"9" 

17-3.84' 
A 211871  

Y   r-REFERENCE LINE 

SHORT—SIDE VM1P 

1
 I- -t 
I 141 35e ..i r92.0,is 

542. 1 11  

6.3e   B 
538* I _t____ "2.06-d 

IL,  i _...c- 2.624 2.25 

F  4.12"—»ii 

4.W—el 
G 

e t-4e 
4 e. 

,e 
1,-

ç 
oe e c, b 

L-t-• 

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. 

• 

• 

• 

• 
92CL-I0669RI 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube DwIslon Henson. N. J. 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 

E.F.6.3 VOLTS 
ULTOR VOLTS 11000 TO 20000 
GRID-N23 VOLTS ADJUSTED FOR FOCUS 

=eof  

-80 

0 40 

-20 

300 400 500 600 
GRID -N22 VOLTS 

Cathode- Drive Service 
Efr 6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS.11000 TO 20000 
GRID-N23-GRID-N2I VOLTS ADJUSTED 

FOR FOCUS. 
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92C S-10789 

500 600 
GRID- N22-TO-GRID -N21 VOLTS 

92C S-10818 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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MAGNETIC FOCUS 

is3 
20CP4 

KINESCOPE 
RECTANGucAw _cA — 1VPE 

MAGNETIC DEFLECTION 

V 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 
Current  0.6 

Direct Interelectrode Capacitancec: 
Grid No.1 to All Other Electrodes  6 mmf 
Cathode to All Other Electrode,  5 Mgt 

Face Plate f With about 655 light transmission) .   Filterglass 
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type 
Fluorescence and Phosphorescence   White 
Persistence of Phosphorescence   Short 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   70° 
Horizontal   66° 
Vertical   50° 

Ion-Trap Gun . . . . Requires External, Single-Field Magnet 
Overall Length   21-7/16" t 3/8" 
Greatest Diagonal of Tube at Face  20-3/32" 33/16" 
Greatest Width of Tube at Face   18-11/16" t 3/16" 
Greatest Height of Tube at Face  14-15/16" t 3/16" 
Screen Size  17-1/4" x 13-1/4" 
Mounting Position  Any 
Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Base 

ac or dc volts 
amo 

Small-Shell Duodecal 5-Pin (JETEC No.85-57) 
BOTTOM VIEW 

Pin 1- Heater 

Pin 2- Grid No.1 

Pin 10- Grid No.2 

Maximum Ratings, Design-Center Values: 

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

Negative bias value  
Positive bias value  
Positive peak value  

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

During equipment warm-up period not 
exceeding 15 seconds . . . 

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

Pin 11- Cathode 

i n 12 - Heater 

Cao - Anode 

18000 max. volts 
410 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA. NARRISON. NEW 11151T 
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KINESCOPE 

Typical Operation: 

Anode Voltage'   14000 16000 volts 
Grid-No.2 Voltage  300 300 volts 
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot   -33 to -77 -33 to -77 volts 

Focusing-Coil Current ( 0C) °  104 t 10% 110 t 10% ma 
Field Strength of Single-

Field, Ion-Trap Magnet 
(Approx.)t   50 55 gausses 

Maximum Circuit Values: 

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

• Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 14000 volts. 

0 For specimen focusing coil similiar to JETEC Focusing Coil No.109, 
positioned with air gap toward kinescope screen, and center line of 
air gap about 3 inches from Reference Line ( see Outline Drawing). 
The indicated currents are for the condition with the combined grid— 
No.1 bias voltage and video—signal voltage adjusted to produce a 
highlight brightness or 30 foot— lamberts on a 17 . x 12-3/N . picture 
area sharply focused at center of screen. 

Measured at center of field With General Electric Gauss Meter, Cat. 
No.409051. 

MAY 1, 1951 TENTATIVE DATA 1 
TUBE DEPARTMENT 

RADIO CORIORA,ION Of MAER1CA, HARRISON, NEW JERSEY 
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20CP4 

KINESCOPE 

OPERATING NOTES 

X-Ray Warning. When operated at or below 16000 voltS, 

the 20CP4 does not produce any harmf,i1 x-ray radiation. 

In general, picture tubes may be operated at voltages ( if 

ratings permit) up to 16000 volts without personal injury 

on prolonged exposure at close range. Above 16000 volts, 

special shielding precautions for x-ray radiation may be 

necessary. 

Direction of the field of the ion- trap magnet should be 
Such that thenorth pole is adjacent to vacant pin position 

No.8 and the south pole to pin No.2. 

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2 
10010 CORRORATION OF AMERICA, NAONSON. NEW JERSEY 
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KINESCOPE 

TUBE DEPARTMENT 
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KINESCOPE 

t 3/8" 

415,1j 

±31; 

20 '41;3.: V  

 14 Idt 141"  

' REFERENCE 
LINE 

(NOTE 2) 

6%t 

ANODE 
RECESSED SMALL 

CAVITY CAP 
JETEC NPJI- 2I 

(NOTE I) 

/AY 1, 1951 Œ -796B 
TUBE DEPARTMENT 

COP.O.ATION OF AmFelra, . relsoN, NEW ,f.sq, 
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KINESCOPE 

NOTE 1: THE PLANE THP, GH THE TUBE AXIS AND VACANT PIN 

POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE 

AXIS AND ANODE TERMINAL By ANGULAR TOLERANCE IMEASURED 

ABOUT THE TUBE AXIS) OF ± 30 0. ANODE TERMINAL IS ON 

SAME SIDE AS VACANT PIN POSITION No.6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No. 110 ( SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER-

ENCE LINE ISDETERMINED BY THE INTERSECTION OF THE PLANE 

CC' OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THISBASE SHOULD NOTBERIGIDLY MOUNTED: 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 3". 

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 

MUST BE WITHIN THIS SPACE. 

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 

MAGNET. 

MAY 1, 1951 
TUBE DEPARTMENT 

RADIO CORPORATION OF ApAERICA, HARRISON. NEW AUER 

CE-7596C 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

E 6.3 VOLTS 

ANODE VOLTS 16000 -1 - 

GRID N2 1 BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

RASTER SIZE 17 1/4 "A 13 1/4 " (FOCUSED  • 

FOR AVERAGE BRIGHTNESS) 

120 

-77 

100 

20 

MAR. 22. 1951 

10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM CUTOFF 

TUBE DEPARTMENT 92CM-7616 



20C P4 

AVERAGE GRID — DRIVE CHARACTERISTICS 

I.Ec • • 71 or 
=. 6 3 VOLTS 

ANODE VOLTS 14000 TO 16000 

L GRID N21 BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

• 

20 

- 

VIDEO SIGNAL VOLTS FROM CUTOFF 

MAR 26, 1951 

. .  
. . 

.. er 

TUBE DEPARTMENT 

• 



20SP4 
Picture Tube 

Pan- o- Ply Type Low-Voltage Electrostatic Focus 
114° Magnetic Deflection Low Grid-No.2 Voltage 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes . 5 pF 
Grid No.1 to all other electrodes 6 pF 
External conductive coating 

to anode°   2000 max. pF 
1400 min. pF 

Heater Current at 6.3 volts   450 ± 20 mA 
Heater Warm-Up Time ( Average). .   11 seconds 

Electron Gun   Type Requiring No Ion-Trap Magnet 
Focus Lens   Un i pote nti al 
Phosphor   P4—Sulfide Type, Aluminized 
Faceplate  F ilterglass 

Light Transmission at Center ( Approx.)  44% 

Weight ( Approx.)   16.5 lb 
Overall length   12.269" ± . 250" 
Neck length   4.375" ± . 125" 
Projected Area of Screen   184 sq. in. 
Cap Designation Recessed Small Cavity 

(JEDEC No.J1-21) 
Base Designation   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.B7-208) 

TERMINAL DIAGRAM ( Bottom View) 

ANODE Pin 1: Heater 
G4 

Pin 2: Grid No.1 
Pin 3: Grid No.2 

G2 
Pin 4: Grid No.4 

Pin 6: Grid No.1 
Pin 7: Cathode 
Pin 8: Heater 
Cap: Anode ( Grid No.3, GI 

Grid No.5, Screen, 
Collector) 

8HR 
C: External Conductive 

Coat ing 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

23,000 
Anode Voltage   

11,000 
Grid-No.4 Voltage: 

Positive value   1250 max. V 
Negative value  400 max. V 

GI 

max. V 
min. V 

MCELM Electronic Components 
DATA 1 

1-68 



20SP4 

1.75 
.250 450 MIN. 
MAX MAX 

SCREEN WIDTH 
15.500 MIN 

DIMENSIONAL 

Bulb Designation 

SCREEN 
HEIGHT 
12.125 
HIN 

KEEP THIS SPACE CLEAR OF ANY MEHANiCAL OBSTRUCTION 

16 830 1: 125 

STIR 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE I) 

1.125701: DOA. 

BASE 
JEDEC NO 87-208 

Electronic DATA 1 
Components 



20SP4 

OUTLINE 

JEDEC NO.J157-1/2 Al 

12 269± 250 

7694± 125 

13.625 

±.125 

• 4 125 + 250 

43751125 

TRANSPARENT 
INSULATING 
COATING 

CAVITY CAP 
JEDEC NO JI-21 

11251 . 125 

DIMENSIONS IN INCHES 921.1.-191441 

Note 1: External conductive coating and implosion protection 
hardware must be grounded. 

Note 2: Determined by bauge JEDEC No.G-126. 

InC2,a Electronic Components 

DATA 2 
1-68 



20SP4 

MAXIMUM AND MINIMUM RATINGS (CONT'D) 

V 
Grid-No.2 Voltage  60 max. 

20 min. V 

111/ Cathode Voltage: 
Negative peak value   2 max. V 
Negative bias value  V 0 max. 
Positive bias value  100 max. V 
Positive peak value   V 150 max. 

V Heater Voltage   5 6.9 max. 
1 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 & DC voltage. V 200 max. 
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   16,000 V 
Grid-No.4 Voltageb   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage for visual 

extinction of focused 
raster   22 to 40 

V • Field Strength of required 
adjustable Centering Magnet . . 0 to 8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance . Ne2 1.5 max. 

°Includes implosion protection hardware. 

bThe grid-No.4 voltage required for optimum focus of any 
individual tube will have a value anywhere between — 100 
and +300 volts with the combined grid-No.1 voltage and 
video-signal voltage adjusted to give an anode current of 
100 microamperes on a 11.25-inch by 15-inch pattern from 
an RCA-2F21 monoscope, or equivalent. 

See X-RADIATION PRECAUTIONS at front of this section 

e 

• 

r_inceDu Electronic DATA 2 
Components 



20TP4 

Picture Tube 
Pan- o- Ply Type 

Low-Voltage Electrostatic Focus 
114° Magnetic Deflection 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes . . 5 PF 
Grid No.1 to all other electrodes . 6 pF 
External conductive coating j 2000 max. pF 

to .anode°   1400 min. PF 
Heater Current at 6.3 volts   450 + 20 mA 
Heater Warm-Up Time (Average). . .   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens  Unipotential 

Phosphor     P4-Sulfide Type, Aluminized 
Faceplate   Filterglass 

Light Transmission at Center (Approx.)  44% 

Weight ( Approx.)   16.5 lb 

Overall length   12.269 in ± . 250 in 
Neck length   4.375 in ± . 125 in 
Projected Area of Screen   184 sq. in 
Cap Designation   Recessed Small Cavity 

(JEDEC No.J1-21) 
Base Designation Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.B7-208) 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 3 - Grid No.2 

G2 
Pin 4 - Grid No.4 
Pin 6 - Grid No.1 
Pin 7 - Cathode 
Pin 8 - Heater 
Cap - Anode (Grid No.3, Grid GI 

No.5, Screen, Collector) 
C - External Conductive Coating 

G4 
ANODE 

H H 8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise spec if ied, voltage values are posi-
tive with respect to cathode 

I 23,000 max. V 
Anode Voltage   

). Grid-No.4 Voltage: 11,000 min. V 

Positive value   
Negative value .   

GI 

1100 max. V 
550 max. V 

EC 01 emcpt or on e nnict s DATA 1 
12-68 



20TP4 

1.75 
.250 450 MIN 
MAX MAX 

SCREEN WIDTH 
15.500 MIN 

DIMENSIONAL 

Bulb Designation e 

SCREEN 
HEIGHT 
12.125 
MIN. 

MI KEEP THIS SPACE CLEAR OF ANY MEHANICAL OBSTRUCTION 

16.830 ± . 125 

37IR 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE I) 

1750 

I.125g423s DIA 

BASE 
JEDEC NO 87-208 

Electronic DATA 1 

Components  



20TP4 

OUTLINE • JEDEC No.J157-1/2 Al 

13 625 

DIMENSIONS IN INCHES 
92LL-1914R1 

Note 1: External conductive coating and implosion protection 
hardware must be grounded. 

Note 2: Reference line is determined by gauge JEDEC No.G-126. 

r2 2693 250   

7894 ± . 125  1 4 375 t 125 

5 500 
t 250 

TRANSPARENT 
INSULATING 
COATING 

-CAVITY CAP 
JEDEC NO JI-21 

....__ 11251.125 
4.125 ± 

ç([1-) H Electronic DATA 2 
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20TP4 

MAXIMUM AND MINIMUM RATINGS (CONT'D) 

Grid-No.2 Voltage  Ç550 max. V 
1 Grid-No.1 Voltage: 200 min. V 

Negative peak value   220 max. V 

Negative bias value   155 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage   6.9 max. V e 
Peak Heater-Cathode Voltage: 15.7 min. V 

Heater negative with 
respect to cathode: 
During equipment warm-up 

period not exceeding 
15 seconds   450 max. V 411) 

After equipment warm-up 
period   300 max. V 

Heater positive with 
respect to cathode: 
Combined AC & DC Voltage 200 max. V 
DC Component   100 max. V 

TYPICAL OPERATING CONDITIONS 
FOR CATHODE-DRIVE SERVICE: 

Unless otherwise specified, voltage values are posi-

tive with respect to grid No.1 
Anode Voltage   16,000 V 
Grid-No.4 Voltage b  200 V 
Grid-No.2 Voltage.   300 V 

Cathode Voltage for visual 
extinction of focused 
raster     28 to 62 V 

Field Strength of required 
adjustable Centering Magnet   0 to 8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance 1.5 max. MQ 

°Include implosion protection hardware. 

bThe grid-No.4 voltage required for optimum focus of any 
individual tube will have a value anywhere between 0 and 
+400 volts with the combined grid-No.1 voltage and vide 
signal voltage adjusted to give an anode current of 100 
microamperes on a 11.25- inch by I5-inch pattern from an 
RCA-2F21 monoseope, or equivalent. 

See X-RADIATION PRECAUTIONS at front of this section. 

• 

• 

EUCOM Electronic DATA 2 
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21AMP4B 

Picture Tube 

• 

• 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

Electrical: 

ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 

,r-rent at 6.3 volts  
Direct interelectrode Capacitances: 

Grid No.1 to all other electrodes  6 Pf 
Cathode to all other electrodes  5 Pf 

f2500 max. pf External conductive coating to anode . 
12000 ron. pt 

Flentron Gun  Type Requiring No 
lon-lrap Magnet 

Optical: • .7epl -Ite, Spherical   Filterglass 
Light transmission ( Approx.)    74% 

Phosphor (For Curves. see front of 

• 

• 

• 

thi s section) . P4-Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx.)   24 lbs 
Overall Length   20" t 3/8" 
Neck Length  7_1/2" ± 3/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings. Dimensions, and 
Deflection Angler: 
See Pi c tu re-Tube DI mens2 onal-Out 1 z nes and Bu b Ji71 DIE sheet s 
at the front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 5-Pin ( JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW   12N 
ANODE 

Pin 1 - Heater 
Pin 2 - Grid No.: 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap-anode 
(Grid No.3. 
Collector) 

C-External 
Conductive 
Coating 

Maximum Ratings, Desten-Yaszmum 

Anode Voltage   20000 max. volts 
Grid-No.2 Voltage   550 max. volts 

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

DATA 
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21AMP4B 

l--.:-. I Voltage: 
,e neak value  220 max. volts 
e value  155 max. volts 

lositive bias value  0 max. e volts 
• V  

Positive peak value  2 max. volts 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode: 
During equipment warm-up period 

not exceeding 15 seronds   450 max. volts 
After equipment warm-up period 200 max. volts e 

Hester positive with 
resp-ct to cathode   200 max. volts 

Typical Operating Conditions: 

*lth anode voltage of iti000 volts 
and grld-No.2 voltage of 300 volts 

Grid-No.! Voltage for visual 
extinction of focused raster   -28 to - 72 volts 

Maximum Circuit Values: 

Grid-Nc.:-Circuit Resistance   1.5 max. megohms 

For .x-raliation shielding rons ,derations, 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. 



21AVP4C 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 72° MAGNETIC DEFLECTION 

Electrical: 

Heater , , r-ent at 6.3 volts  600 ma 

Direct Interelectrode Capacitances: 
Grid No.1 to all 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, Spherical   Filterglass 
Light transmission ( Approx.)   74% 

Phosphor (For Curves, see front of this Section). P4— Sul fide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx  )  24 lbs 
Overall Length  23-1/32" ± 3/8" 
Neck Length   7-1/2" 3/16" 

External Conductive Coating: 262 sq. in. 
Projected Area of Screen  

Type  Special 
Contact area for grounding  Ne3r Reference Line 

For Additional Information or, Coating', and Dimensions: 
Seehrture-Tube Dimen.szonal-Outlines ln,IBulbJ171 B/F sheets 
at the front of this section 

Can  Recessed Small Cavity ( JEULC No.J1-21) 
Base   Small-Shell Duodecal 6- Pin, 

Arrangement 1,(JEUECGroup 4, No.86-63) 
Basing Designation for BOTTOM VIEW  12L 

G4 

ANODE 
Pin 1- Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Collector) 

G2 C- External 
Conductive 
Coating 

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

DATA 
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21AVP4C 

Maximum Ratings, i),,,e,-v,ximum 

Anale 1 t 22000 max. volts ge 
Grid-No.4 ( Focu..ing) 

Positive vitae   1100 max. volts 
Negative vtlue   550 max. volts 

Grid-No.2 Volt Ige  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 le 

Typical Operating Conditions: 
With anode voltage of 18000 volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus   -72 to *396 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster   -28 to -72 volts 

Maximum Circuit Values: 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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



21AWP4A 

Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 72° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Canac,tancer: 
Cathode to all other electrodes  5 Pf 
Grid No.1 to all other electrodes  6 pf 

2500{  pf External conductive coating to anode  max.2000 min. pf 

Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warm -un time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves. see front of thiSSection). . . P4 --"kilfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Annro)   7-1g 

Surface of Protective WindoA  Treated tc reduce 
specular reflection 

Mechanical: 

Weight ( Approx.)   24bc 
Overall Length   23.'1)31" ±. 317 
Neck Length  7.500" ± . 168" 
Projected Area of Screen   262 sg.in. 
External Conductive Coating: 

Type   Regu)ar-Band 
Contact area forgrounding Near Reference Line 

For Additional Information on Coating., and Cir-encions: 
See PIcture-Tube Dtmens:onal-OutItnes and Bulb 1171 B/F 5e,e,:ts 
at front of this section 

Cap  Recessed Small Cavity lJEDEC No.J1-21) 
Base . . Small-Shell Duodecal 5- Pin IJEDEC Group 4, No.85-57; 

Basing Designation for BOTTOM VIEW ,2  

Pin 1- Heater 
Pin 2-Grid-No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Cap- Anode ( Grid \c.), L u 02 
Screen, 
Co)lector) 

C - External 
Conductive Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are post tine with respect to cathode 

Anode Voltage  20000 max. volt': 
Grid-No.2 Vo) t ar   550 -ay. vcitn 

ANODE 

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



21AWP4A 

Grid-No.1 Vol tage: 
Negative peak value  220 max. vol ts 
Negat ive bias val ue  155 max. vol ts 
Positive bias value  0 max. vol ts 
Posi tive peak value  2 max. vol ts 

Heater Vol tage   16.9 max. volts 
1.5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

Du ri ng equipment warm-up period not 
exceeding 15 seconds  450 max. vol ts 

After equipment warm-up period . . .   200 max. vol ts 
Heater posi t ve wi th respect to cathode: 
Combined AC and DC voltage   200 max. vol ts 
DC component   100 max. vol ts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are posItzve with respect to grid No. 

Anode Vol tage  18000 vol ts 
Grid-No.2 Vol tage  400 vol ts 
Cathode Vol tage for vi sual ext inct ion of 
focused raster  36 to 78 vol ts 

Maximum Circuit Values: 

Gri d-No. 1-C rcu i t Resi stance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUNES 

at front of this Section 

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



2IAXP22 

COLOR KINESCOPE 
THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

DATA 

General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Blue, Green, Red 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage  6.3   ac or dc 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 P,af 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes   16 

Grid No.3 ( Of each gun tied within 
tube to No.3 grias of other two 
guns) to all other electrodes  9 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx.)  77% 

Screen, on Inner Surface of Faceplate: 
Type   Metal-Backed, Tricolor, Phosphor-Dot 
Phosphor ( Three separate phosphors, collectively). . . . P22 

Fluorescence and phosphorescence of 
separate phosphors, respectively. . . Blue, Green, Red 

Persistence of group phosphorescence   Medium 
Dot arrangement  Triangular group consisting of 

bluedot, green dot, and red dot 
Spacing between centers of adjacent dot trios ( Approx.) 0.029" 
Size ( Minimum): 
Greatest width   19-1/16" 
Height   15-1/4" 
Projected area   255 sq. in. 

Focusing Method Electrostatic 
Convergence Method   Magnetic 
Deflection Method  Magnetic 
Deflection Angles ) Approx.): 

Horizontal   70° 
Vertical   550 

Tube Dimensions: 
Maximum overall length   25-5/16" 
Diameter: 

At lip   20-9/16" t 1/6" 
At flange  21-1/4" max. 

Weight ( Approx.)   28 lbs 
Mounting Position  Any 
01tore Terminal  Metal-Shell Lip 
Base . . . . Small-Shell Neodiheptal 12- Pin ( JETEC No.B12-131) 

e : see next page. 

MAR. 1, 1955 TUBE DINMOON TENTATIVE DATA 1 
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2IAXP22 

COLOR KINESCOPE 

 Alden Nos.214NMINSC ( Radial leads), 
214NMINC ( Axial leads), or equivalent 

Basing Designation for BOTTOM VIEW   14W 

Pin 1- Heater 
Pin 2 -Grid No.1 

of Red Gun 
Pin 3 No.2 

of Red Gun 
Pin 4 - Cathode 

of Red Gun 
Pin 5- Cathode 

of Green Guf 
Pin 6- Grid No.1 

of Green Gun 
Pin 7- Grid No.2 

of Green Gun 

Pin 9- Grids No.3 
Pin 11 - Grid No.2 

of Blue Gun 
Pin 12- Grid No.1 

of Blue Gun 
Pin 13- Cathode 

of Blue Gun 
Pin 14 - Heater 
METAL-SHELL LIP: 

Ultor 
(Grid No.4, 
Grid No.5, 
Collector) 

Maximum Ratings, Design-Center Values: 

.:LTOP.-1-0-4THODE ( Of each aun) VOLTAGE. . 25000 max. vo lts 
ULTOR CURRENT, ( Average, each aun) . . . . 500•max. µamp 
GRID -No.3-TO-CATHODE ( Of each gun) VOLTAGE 6000 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE ( Each gun). . 800 max. volts 
GRID -No.1 -TO-CATHODE VOLTAGE ( Each aun): 

Negative bias value  400 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE ( Each nun): 
Heater negative with respect to cathode: 

During equinment warm-un period 
not exceeding 15 seconds   413 max. vo't, 

After eguipment warm-up Period . . .   180 max. volts 
Heater positive with respect to oath -,de  180 max. volts 

Equipment Design Ranges: 

for ultor voltaee ,un) of 25000 volts 

. lo.2% to 21.2% of Ec4keach aun  vol ts 

See Cutoff Design Chart 

MAR. TENTATIVE Timm DIVISION 
.A010 CO./ORATION OF AMERICA. HARRISON. NEW JERSEY 



2IAXP22 

COLOR KINESCOPE 

Grid—No.1—to—Uthoge Volt— 
age ( Edi.h gun) fur Vi.u,,1 
Extinction of Focused 
Raster when circuit de— 
sign utilizes grid—No.2— 
to—cathode voltage 
(Ec2k) at fixed value   See Cutoff Des:ffn Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube  t 21% of ay.rode of high, . 

and lowest cute/ vi' . 
Grid—No.3 Current for ultor 

current of 800 µamp  

Grid—No.2 Current Each (Jun) . .   

Percentage of Total Ultor Current 
Supplied by Each Gun: 

To produce Illuminant—C White 
(I.C.I. Coordinates 
x=0.310, y=0.316): 

Red gun   17 to 67 n.r cent 
Blue gun  11 to 24 Per cent 
Green gun   20 to 33 ner cent 

To produce White of 85000K + 
27M.P.C.D. ( I.C.I. Coordin— 
ates x=0.287, y=0.3181: 

Red gun   42 to 60 Per cent 
Blue gun  12 to 27 Per cent 
Green gun   23 to 38 ner cent 

Maximum Raster Shift in Any 
Direction from Scr.-en Center°. . 1 inch 

Maximum ComPensat ion to be Pro— 
vided by the Following Components: 

Purifying coil or magnet . . . . Raster shift ot I" in iny di-
rection fro, screen cen!er 

—45 to +75 

—5 to .5 

Converging component Each aun): 

For static convergence— 

After ldjustment has bee', 
made for optimum color 
Purity and dynamic 
convergence   31 ft of spot by t 5/8" 

e The "ultor in a cathode—ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 2lAxP22. the ultor function is performed Dy 
grid mo.m. Since grid mo.m, grid Mo.5, and collector are connected to— 
gether within the 21AxP22, they are collectively referred to simply as 
“ultor for convenience in presenting data and curves. 

Centering of the raster on the screen is accomplished by passing direct 
current of the required value through each pair of deflecting coils to 
compensate for raster shift result ins ,nom ad;ustmen! , for opt mum con-
vergence and color purity. 

MAR. TENTATIVE DATA 2 TUBE DIVISION 
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2IAXP22 

COLOR KINESCOPE 

For dynamic convernencet--

Effected by mmf of approxi-
mately parabolic waveshape 
synchronized with scannino 

Horizontal: 

Red spot and Green spot   Shift of 1/4" 
Blue spot   Shift of 1/2" 

Vertical: 

Red spot and green spot   Shift of 3/8" 
Blue spot   Shift of 1/8" 

Blue-positioning maonet ( Blue Sun): 

After adjustment has been 
made for color purity 
and dynamic converaence   Shift of blue 

spot by ± 1/2" 

Examples of Use of Design Ranges: 

For ultor voltage of 25000 volts 

Grid-No.3 ( Focusing electrode)-
to-Cathode ( Of each our) 
Vol tase   3800 to 5300 volts 

Grid-No.2-to-Cathode Vol tase 
(Each gun) when circuit design 
utilizes arid-No.1-to-cathode 
vol tase of -70 volts for 
raster cutoff   130 to 370 

Grid-No.1-to-Cathode Voltage 
(Each nun) for Visual Extinction 
of Focused Raster when circuit 
desion utilizes arid-No.2-to-
cathode voltaae of 200 volts. . . . -45 to -100 volts 

Limiting Circuit Values: 

High- Voltage Circuits: 

ln order to minimize the possibility of damage to the tube 

caused by amomentary internal arc, it is recommended that the 

ultor tower subbiy and the grid-No.3 tower sui5bly be of the 

limited-energy type with inherent regulation to limit the 

continuous short-circuit current to 50 milliamperes. In 

addition, to prevent cathode damage with resultant decrease 

in tube life, the effective resistance between the ultor 

power supply output capacitor and the ultor, and the effective 

resistance between grid-No.3 power supply output capacitor 
and the grid -No.3 elertrode should not be less than 50000 

ohms. These resistances should be capable of withstanding 
the maximum instantaneous currents and voltages in their 

t indicated values apply when eco test yoke is used with the 21AXP22. 
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2IAXP22 

COLOR KINESCOPE 

respective circuits. It is to be noted that the etfectiveness 

of the resistance between the ultor power supply output 

capacitor and the ultor may be impaired if capacitance in ex-

cess of 750 mmf is introduced between the kinescope and ground 

by the mounting arrangement of the kinescope. 

In equipment utilizing a well- regulated ultor power supply, 

the grid-No.3-circuit resistance should be limited to 7.5 

meyuhmâ. 

Low- Voltage Circuits: 

Grid-No,1 -Circuit Resistance ( Each gun,. . 1.5 max. megohms 

When the cathode of each gun is not connected directly to its 

associated heater, the grid-No.2-to-heater circuit, the grid-

No.1-to-heater circuit, and the cathode-to-heater circuit, 

should each have an impedance such that their respective 

power sources in combination will not supply an instantaneous 
or continuous short-circuit current of more than 300 milli-

amperes total. Such current limitation will prevent heater 

burnout in case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 

grid-No.2-to-heater circuit, and the grid-No.1-to-heater 

circuit should have an impedance such that their respective 

power sources in combination will not supply an instantaneous 

or continuous short-circuit current of more than 300 milli-

amperes total. Such current limitation will prevent heater 

burnout in case of a momentary internal arc within the tube. 

X-RAY WARNING 

X-ray radiation is produced by the 2IAXP22 when it is 

operated at its normal ultor voltage. The radiation is 

through the faceplate, and is sufficient to require the 

adoption of safety measures in TV receivers. Shielding 

such as that provided by a 1/4- inch thickness of safety 

glass ( lime) in front of the faceplate, should prove 

adequate to provide protection against personal injury 

from prolonged exposure at close range when the tube is 

operated at its maximum ultor voltage rating. 

When this tube is being serviced outside of 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. 

MAR. 1, 1955 nmE DIVISION TENTATIVE DATA 3 
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REFERENCE 

LINE  

(NOTE 1) 
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2IAXP22 

COLOR KINESCOPE 

LOCATION OF BEAM-

CONvERGING POLE PIECES 

BLUE GUN—. 

1-10RIZONTAL 

ct OF SCREEN 

GREEN GUN/  

LOCATION or BLUE - 
POSIT1ON ,NG POLE PIECES 

RED GUN 

BASE 
BOTTOM VIEW 

X 

17,32", 'S.2'-

DETAIL OF LIP 

0•0,0* 

-7-
PLANE THROUGH 
ft OF PIN Ne2 

AND TUBE AXIS 

1.1; 

CONTACT 
6 ¡AREA 

20° MAX. 

LEFD 

5/8 "mAX 

EXTERNAL vIEW 
AT B-13 . 

92CL-6399R3 

1,4 

MAX 

".-2°E.AA'12 

EXTERNAL VIEW AT A—A. 

DETAIL OF FLANGE BOSSES 

TUBEiAXIS 
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2IAXP22 

COLOR KINESCOPE 

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLINDRICAL GAUGE 2.465" ± 0.001" I.D. CONCENTRIC WITH 

NECK AXIS, WILL REST ON ENVELOPE FUNNEL. 

NOTE 2: SOC KETFORTHIS BASE SHOULD NOT BE RIGIDLY MOUNT-

ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 

FALL WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 

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. 

MAR. 1, 1955 TUBE DIVISION 
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TYPICAL DRIVE CHARACTERISTICS 
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21AX P22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

ri.F=6.3 VOLTS ULTOR - TO-CATHODE (OF EACH GUN) VOLTS = 25000 
GRID- N2 3-TO- CATHODE (OF EACH GUN) VOLTS=ADJUSTED FOR 

FOCUS 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR 

CURRENT TO PRODUCE ILLUMINANT-C WHITE LIGHT OUTPUT 
PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH 

GUN TO PRODUCE ILLUMINANT - C WHITE: 

RED GUN: 57 *7c, 
BLUE GUN: 17.7. 
GREEN GUN: 26% 

RASTER SIZE = 19 1/16" 214 1/2 " 

20 

1  
200 400 600 800 1000 

ULTOR MICROAMPERES 
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CUTOFF DESIGN CHART 
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2IAXP22 -A 
COLOR KINESCOPE 

THREE—GUN SHADOW—MASK TYPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

AIUMINIZED TRICOLOR PHOSPHOR—DOT SCREEN 
Supersedes Type 21AXP22 

DATA 

General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Blue, Green, Red 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage  6.3   ac or dc volts 
Current  1.8 t 10%  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 me 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes   16 µµf 

Grid No.3 ( Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes  9 mgf 

Faceplate, Spherical  Filterglass 
Light transmission ( Approx.)  77% 

Screen, on Inner Surface of Faceplate: 
Type   Aluminized, Tricolor, Phosphor-Dot 
Phosphor ( Three separate phosphors, collectively). . . . P22 
Fluorescence and phosphorescence of 

separate phosphors, respectively. . . Blue, Green, Red 
Persistence of group phosphorescence   Medium 

Dot arrangement  Triangular group consisting of 
blue dot, green dot, and red dot 

Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size ( Minimum): 
Greatest width   19-1/16" 
Height   15-1/4" 
Projected area   255 sq. in. 

Focusing Method Electrostatic 
Convergence Method   Magnetic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Horizontal   70° 
Vertical   55° 

Tube Dimensions: 
Maximum overall length   25-5/16" 
Diameter: 

At lip   20-9/16" t 1/8" 
At flange  20-15/16" t 5/16" 

Weight ( Approx.(   28 lbs 
Mounting Position  Tube axis horizontal 

(base pin 12 on top) 

8-56 TENTATIVE DATA 1 
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COLOR KINESCOPE 

Ultor Terminal  Metal Shell 
Base. . . . Small-Shell Neodiheptal 12-Pin ( JETEC No.B12-131) 
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 s Pin 13- Cathode 

of Red Gun of Blue Gun 
Pin 5- Cathode r 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 Values: 

ULTOR-TO-CATHODE ( Of each gun) VOLTAGE. . 
ULTOR CURRENT, ( Average, each gun). . . . 
GRID-No.3-TO-CATHODE ( Ofeachgun) VOLTAGE 
GRID-No.2-TO-CATHODE VOLTAGE ( Each gun) . 
GRID-No.1-TO-CATHODE VOLTAGE ( Each gun): 

Negative bias value   
Positive bias value   
Positive peak value   

PEAK HEATER-CATHODE VOLTAGE ( Each gun): 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  

After equipment warm-up period  
Heater positive with respect to cathode 

Equipment Design Ranges: 

With any ultor voltage 
(Er4beaeli gun ) 

25000 max. volts 
50emax. µamp 

6000 max. volts 
800 max. volts 

400 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

between 20000# and 
25000 VOttS 

Grid-No.3 ( Focusing 
electrode)-to-Cathode 
(Of each gun) Voltage . 15.2% to21.ZSofEc4k volts 

-each gun 
Grid-No.2-to-Cathode 

Voltage ( Each gun) 
when circuit design 
utilizes grid-No.1-
to-cathode voltage 
(Ec,k) at fixed 
val ne for raster 
cutoff  See Cutoff Design Chart 

..#: See next page. 
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2IAXP22 -A 

COLOR KINESCOPE 

Grid-No.1-to-Cdthode Volt-
age ( Each gun) for Visual 
Extinction of Focused 
Raster when circuit de-
sign utilizes grid-N0.2-
to-cathode voltage 
(Ec2k) at fixed value  

Variation in Raster 
Cutoff Between Guns 
in Any Tube  

See Cutoff Design Chart 

t 21% of a..e rage of highest 
and lowest cutoff values 

Grid-No.3 Current for ultor 
current of 800 vamp  

Grid-No.2 Current ( Each gun) . .   

Percentage of Total Ultor Current 
Supplied by Each Gun: 

To produce Illuminant-C White 
(I.C.I. Coordinates 
x . 0.310, y = 0.316): 

Red gun  
Blue gun   
Green gun  

To produce White of 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 Centers. 

Adjustment to be Provided by 
the Following Components: 

Purifying magnet   

-45 to +75 

-5 to +5 

;Lamp 

Pang) 

47 to 67 Per cent 
11 to 24 Per cent 
20 to 33 Per cent 

42 to 60 per cent 
12 to 27 per cent 
23 to 38 per cent 

1 inch 

Raster shift of 1" max. in 
any direction from screen 

center 

Magnetic-field equalizer . . . . Beam displacement with re-
spect to phosphor dot at 
position of max. displace-
ment ( i.e.,edgeof screen) 

Tangential   t0.0005" to t0.007" 
Radial   t0.0005" to t0.005" 

a value of average ultor current per gun higher than 500 microamperes 
will increase picture brightness out may impair resolution and shorten 
cathode life. 
Centering of the raster on the screen is accomplished by passing direct 
current of the required value through each pair of deflecting coils to 
compensate for raster shift resulting from adjustments for optimum con-
vergence and color purity. 

4 Brilliance and definition decrease with decreasing ultor voltage. In 
general, the altar voltage should not be less than 20000 volts. 
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COLOR KINESCOPE 

Lateral-Converging Magnet:e& 
After adjustment has been 
made for color purity and 
dynamic convergence— 
Max. shift of blue beam  ±1/4" 

*1/8" to ±3/8" 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 ±5/8" 

For dynamic convergencet--
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°°   

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 provideo°   

Difference between red-
pattern shift and green-
pattern shift 
(ShiftR - ShiftG)  

Vertical: 
Blue pattern--

Parabola amplitude to 
provide*  

See next page. 

8-56 

±7/32" to ±9/32" 

Shift of 1/4" to 9/16" 

Shift of t50% of the 
shift caused by pa-

rabola amplitude 

Shift of 1/8" to 3/6" 

1/2 to 2 

Shift of -35% to +85% 
of theshift 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" 
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COLOR KINESCOPE 

For dynamic convergence ( 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°° . Shift of -1/8" to +3/16" 
Difference between red-

pattern shift and 
green-pattern shift green-pattern 

- ShiftG)   0 to +100% 

Examples of Use of Design Ranges: 

For u/tor voltage of 20000 25000 volts 

Grid-No.3 ( Focusing Electrode)-
to-Cathode ( Of Each Gun) 
Voltage  3040 to4240 3800 to5300 volts 

Grid-No.2-to-Cathode Voltage 
(Each Gun) when circuit de-
sign utilizes grid-No.1-to-
cathode vol tage of -70 volts 
for raster cutoff  130 to370 130 to370 volts 

Grid-No.1-to-Cathode Voltage 
(Each Gun) for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No.2-to-
cathode voltage of 200 volts -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 

Htgh-Voltage Ctrcuits: 

In order to minimize the possibility of damage to the 

tube caused by aommentary internal arc, it is recommended that 
the ultor power supply and the grid-No.3 power supply be of the 

limited-energy type with inherent regulation to limit the con-

tinuous short-circuit current to 50 milliamperes. In addition, 

to prevent cathode damagewith resultant decrease intube life, 

the effective resistance between grid-No.3 power supply output 

capacitor and the grid-No.3 electrode should be not less than 

50000 ohms. This resistance should be capable of withstanding 

the maximum instantaneous current and voltage in the grid-

No.3 circuit. 

In equipment utilizing awell-regulated ultorpower supply, 

the grid-No.3-ctrcatt resistance should be limited to 7.5 

megohms. 

..4 .f.a.°°: See next page. 
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COLOR KINESCOPE 

Low- Voltage Circutts: 
Grid-No.1 -Circuit Resistance 

(Each Gun) . . . . 1.5 max. megohms 

When the cathode of each gun is not connected d:rectly 
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 p0we11 
sources in combination will not supply an instantaneous or 
continuous short-circuit current of more than 300 milliamperes 
total. Such current limitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode : s 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 
orcontinuousshort-circuitcurrentofmorethan3C0 milliamperes 
total. Such current limitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

• fP.Pi.Cd tr: =reek) o:fljthroje.gions of bar- or-dot- generator pattern 

The 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 2IAXP22-A. 

• The parabola amplitude is determined by the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An increase in amplitude should move the blue beam 
toward the top of the screen; the red beam toward the lower left of 
the screen; and the green beam toward the lower right of the screen. 

00 The sawtooth amplitude is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. Positive amplitude Indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 

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 I/4- inch thickness of safety 

glass Mime' in front of the faceplate, should prove 

adequate to provide protection against personal injury 

from prolonged exposure at close range when the tube is 

operated at its maximum ultor voltage rating. 

When this tube is being serviced outside of the TV receiver 

cabinet, it should never be operated without providing 

adequate X-ray shielding in front of faceplate. Because 

the ultor voltage may rise above its maximum rated value 

for short periods during adjustment with increase in the 

amount of X-ray radiation, provision should be made for 

placing a 3/8- inch thickness of safety glass in front of 

the faceplate to avoid the hazard of x-ray radiation. 
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CUTOFF DESIGN CHART 

:THU 
E.F = 6.3 VOLTS 
uLroR -TO-CATHODE (OF EACH GUN) VOLTS 20000 TO 25000 

GRID- N23 - TO - CATHODE (OF EACH GUN) VOLTS = 
ADJUSTED FOR FOCUS .. 
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COLOR KINESCOPE 

IN> %; ME TAL 

PANEL SECTION 

7.375- 
REFSUNCE 

(NOTE I) — 

RADIAL-CONVERGING 
POLE PIECES 9 2(.3; 

-LATERAL-CONVERGING 
POLE PIECES I e 

SMALL- SHELL NWO.EPTALi 
12-PIN BASE (NOTE 2) 
JETEC NftE(12 - 131  
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COLOR KINESCOPE 
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2IAXP22 -A 

COLOR KINESCOPE 

NOTE 1: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE ISHOWN BELOW/ 

AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE IS 

DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 

GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKETFOR THISBASE SHOuLDNOT BE RIGIDLY MOUNTED; 

IT SHOULDHAVEFLEXIBLELEADSAND BE ALLOWED IC) 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 MAXIML11.1 APPLIED ULTOR 

VOLTAGE. 

tore 

REFERENCE LINE IS DETERMINED 
BY PLANE C-C' WHEN GAUGE IS 
SEATED AGAINST FUNNEL 

REFERENCE-LINE AND 
NECK-FUNNEL- CONTOUR GAUGE 

4.400'3.015« D IA.- - 

.1.332 ..3.00r D IA.-

2.465'1.001" DIA. 

L-2.06.2" •;001-tmA -.000" • 
2.200" 2.576" 

2.450"1.015 2.904"  

1016"  

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" 

L500R. 
- 

 A319 

* .240'  

92Cm -8844 

Y 

0.3135" 

0.500" 

0.625" 

0.750" 

+ 0.001" 
2.062" 

- 0.000" 

2.0134" t 0.001" 

2.122" t 0.001" e 
2.182" t 0.001" 
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2IAXP22-A 

COLOR KINESCOPE 

111-

0.875" 2.258. t 0.001" 1.625" 3.216" t 0.001" 

1.000" 2.352" t 0.001" 1.750" 3.440" t 0.001" 

Ill/ 1.125" 2.465" t 0.001" 1.875. 3.678. t 0.001" 

1.250" 2.604" t 0.001" 2.000" 3.958" t 0.001" 

1.375" 2.778" t 0.001" 2.125" 4.352" i ti.001" 

1.500" 2.990" t 0.001" 

8-56 CE-8K48 
TUBE DIVISION 

e•D.0 co.ropAroN O Aule.C• m410 , SON. W V., JERSEY 



2IAXP22—A 

TYPICAL DRIVE CHARACTERISTICS 
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2IAXP22-A 

TYPICAL LIGHT - OUTPUT CHARACTERISTICS 

Ef 6.3 VOLTS 
GRID-Nk3-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 MAR C.D. WHITE LIGHT OUTPUT 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 8500.K + 27 M.PC.D. WHITE 

RED GUN , 51% 
BLUE GUN: 19 % 
GREEN GUN 30% 

RASTER SIZE 19 1/16" x 14 1/2" 
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21CBP4A 

Picture Tube 

• RECTANGULAR GLASS TYPE ALUMINIZED SCRFFN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 
Heater Current at 6.3 volts   600 t 10% ma Illei Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes   6 pf 
Cathode to all other electrodes   5 µµf 

00 mx mµf 
Fxternal conductive coating to ultor. . . .1200 mi a.n. mo.if 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

0 FaceP late, Spherical   Filterglass 
Light transmission ( Approx  )  74% 

Phosphor (For Curses, see front of this Sectton} . P4—Su 1 f ide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx  )  24 lbs 
Overall Length  18" t 3/8" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  262 sq. in. 
External Conductive Coating: 

Type Contact area for grounding  Near Reference Line 
Additional Information on Coatings and Dimensions: 

See Picture-Tube Dtmenstonal-Outt:nes andllua J172 D/Esheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases ( Alternates): e Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.86-63) 
Basing Designation for BOTTOM VIEW  12L 

0LT0FIG4 
Pin 1 - Heater "-c7e Cap - Ul tor 
Pin 2- Grid No.1 CL (Grid No.3, 
Pin 6- Grid No.4 Grid No.5, 
Pin 10- Grid No.2 Collector) 

G2 
Pin 11- Cathode C - External 
Pin 12- Heater Conductive 

GI K Coating 

• 

• 
RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison, N. J. 1-63 



21CBP4A 

Maximum and Minimum Ratings, Dexlen-Yax,mum Values: 

ULTOR VOLTAGE   22000 max. volts e 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts op 
Positive peak value   2 max. volts 

6.9 max. volts HEATER VOLTAGE  { 
. 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-un period. . . 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

Itlth ultor voltage of 16000 volts 
and grtd-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus   0 to 450 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Values: 

Grid-No.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. 



Projected area 
Operating Position  
Cap  Recessed 
Base  

Basing Designation for 

Pin 2- Cathode 
Pin 3-Heater 
Pin 4- Heater 
Pin 5- Grid No.1 
Pin 6- Grid No.4 
Pin 7- Grid No.2 

21C:QP41. 
PICTURE TIJI3E 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater having controlled warm-up ttme 

Q 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 volts 
Current   0.6 ± 5% amp 
Warm-up time ( Average)  11 sec 

capacitance between External Conductive 
Coating and Ultor   f2500 max. µµf 

12000 min. µµf 
Faceplate. Spherical   Filterglass 
Phosphor (For Curves, see front of this Section). .P4--Sulfide Type 

Aluminized 
Deflection Angles ( Approx.): 

Diagonal  110° 
Horizontal  105° 
Vertical   87° 

Electron Gun  Type Requiring No ( on-Trap Magnet 
Tube Dimensions: 

Overall length  14-7/16" ± 3/8" 
Greatest width  20-1/4" ± 1/8" 
Greatest height   16-3/8" ± 1/8" 
Diagonal  21-3/8" ± 1/8" 
Neck length   5-3/16" ± 3/16" 
Radius of curvature of faceplate 

(External surface)  28-1/2" 
Screen Dimensions ( Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 

  262 sq. in. 
Any 

Small Cavity (JEDEC No.J1-21) 
Special (JEDEC No.86-185) 

BOTTOM VIEW  7FA 

Cap- Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

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 DIVISION 

e.D,0 CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 



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 shtelding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 ELECTRON TUBE DIVISION 
RADIO CORIOIATION Of AMERICA, HARRISON, NEW IERSUR 

DATA' 



21CYP22-A 

Color Picture Tube 

THREE-GUN, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 

ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

Supersedes Type 2ICYP22 

DATA 

General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Blue, Green, Red 

Heater, for Onipotential Cathode cf 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 
Voltage ( AC or OC)  à 6  3 volts 
Current at 6.3 volts 1  6 amp 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 of any gun to all other 

electrodes except the No.1 grids 
of the other two guns  7 fflf 

Cathode of blue gun t cathode of green 
gun + cathode of red gun to all 
other electrodes   16 µµf 

Grid No.3 ( Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes   9 ggf 

External conductive coating to grid No.6 f2500 max. ggf 
12000 min. µµf 

Faceplate, Spherical   Filter-glass 
Light transmission ( Approx.)   72% 

Screen, on Inner Surface of Faceplate: 
Type   Aluminized, Tricolor, Phosphor-Dot 
Phosphor ( Three separate phosphors, collectively( ° . . . P22 
Fluorescence and phosphorescence of 

separate phosphors, respectively . . . Blue, Green, Red 
Persistence of group phosphorescence   Medium 

Dot arrangement  Triangular group consisting of 
blue dot, green dot, and red dot 

Spacing betweencentersofadjacentdottrios ( Approx.) 0.029" 
Size ( Minimum): 
Greatest width   19-1/4" 
Height   15-1/2" 
Projected area   

Focusing Method Electrostatic 
Convergence Method   Magnetic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Horizontal   70° 
Vertical   55° 

Tube Dimensions: 
Overall length   25-1/32" t 3/8" 
Diameter   20-13/16" a 1/8" 

Weight ( Approx.)   36-1/2 lbs 

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

DATA 1 
10-60 



21CYP22-A 

Operation Position   Tube Axis Horizontal 
(Bac, cri 12 not v-grooved panel pad on top) 

Caps ( Two)   Recessed Small Cavity ( JEDEC No.J1-21) 
Socket  Alden Nos.214NMINSC ( Radial leads). 

214NMINC ( Axial leads), or equivalent 
Base Small-Shell Neodiheptal 12-Pin ( JEDEC No.B12-131) 

Basing Designation for BOTTOM VIEW   1441 

Pin 1- Heater 
Pin 2- Grid No.1 of Red Gun 
Pin 5— Grid No.2 of Red Gun 
Pin 4- Cathode of Red Gun 
Pin 5- Cathode of Green Gun 
Pin 6- Grid No.1 

of Green Gun 
Pin 7- Grid No.2 

of Green Gun 
Pin 9- Grid No.3 
Pin 11- Grid No.2 

of Blue Gun 
Pin 12- Grid No.1 Can* Over 

of Blue Gun Pin 2- Grid No.6, 
Pin 13- Cathode of Blue Gun Collector, High-
Pin 14- Heater Voltage-Supply 
Cap Terminal 
Over -External 
Pin 1 - Hltor ( Grid No.4, Conductive 

Grid No.5) Coatinn 

Maximum Ratings, Design-Center Values: 

P-T°-C.VPCDE (Of each nun) VOLTAGE . . 25000 max. volts 

between the Ultor Terminal and the High- Voltage- Supply 

Terminal ( See Dimensional Outline), it is necessary to 

connect a resistor of 50,000 ohms as described under 

Limiting Circuit Values. The highvoltage must be connec-

ted to the High- Voltage- Supply Terminal-- never directly 

to the Ultor Terminal. 

GRID-N0.3-TC-CATHODE ( Of each gun) 
VOLTAGE  6000 max. volts 

GRID-No.2-TO-CATHODE VOLTAGE ( Each nun). 600 volts 
GRID-4o.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 VOITAGE Each gun): 
Heater negative with respect to cathode: 

During equipment warm-up per iod • 
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. 



21CYP22-A 

Equipment Design Ranges: 

With ultor voltage (Ec, knach gun) 
between 2.9.9001 and 25000 volts 

Grid-No.3 ( Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage. 16.8% to 20%ot Ecokoach gun volts 

Grid-No. 2-to-Cathode 
Voltage ( Each gun) 
when circuit design 
utilizes grid-No.1-
to-cathode voltage 
(Ecik) at fixed value 
for raster cutoff See Cutoff Design Chart 

Grid-Nc.1-to-Cathode 
Voltage ( Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
utilizes grid-No.2-
to-cathode voltage 
(Ec2 k) at fixed 
value See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube  i 21% of average of highest 

and lowest cutoff values 
Grid-No.3 Current  -45 to +45 ga 
Grid-No.2 Current 

ma (Each gun)   -5 to +5 
Percentage of Total Ultor 
Current Supplied by 
Each Gun: 

To Produce White of 
850o° K + 27 N.P.C.D. 
(CIE Coordinates 
X = 0.287, y = 0.316): 

Red gun  49 
Blue gun   18 
Green gun  33 

Ratios of Cathode Currents: 
To Produce White of 
85000 K + 27 N.P.C.D. 
(CIE Coordinates 
X = 0.287. y = o.q16): . Min. TYPicat Max. 

Red cathode to  
oreen cathode. . 1.2 1.5 1.8 

Red cathode to 
blue cathode . . 2.1 2.7 3.3 

Maximum Raster Shift in 
Any Direction from 
Screen Center°   7/8 inch 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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21CYP22-A 

Maximum Required Displacements 
of Beam Trios with Respect to 
Associated Phosphor—Dot Trios: 
Uniform in any direction over 
entire screen area 0  0054  • 

Adjustment to be Provided by 
the Following Components: . 
Lateral—Converging Magnet:" 
Maximum lateral shift of blue beam   ±1/4" 
Maximum lateral shift or red beam and 

green beam   t1/8" to t3/8" 
Average of maximum lateral shift 

of red beam and green beam   t7/32" to *9/32" 
Radial—Converging Magnet Assembly:. 

For static convergence including 
compensation for dc component 
of dynamic convergence 

F-- 
(Each beam)  Shift of or t5/8"dynamic convergences 41) 

Effected by magnetomotive force 
of parabolic and/or sawtooth 
waveshape synchronized with 
scanning. 

Horezontal: 

Blue pattern--
Parabola amplitude to 

provide*   Shift of 3/16" to 1/2" 
Sawtooth amplitude to 

provide.   

Red pattern 8 green pattern--
Parabola: 
Amplitude to provide*. . . 
Ratio of red—pattern shift 

to green—pattern shift   
Sawtooth: 
Amplitude to provide°  

Shift of t50% of the 
shift caused by pa— 

rabola amplitude 

.Shift of 1/16" to 5/16" 

2/3 to 3/2 

Shift of —60% to +60% 
of the shift caused by 

parabola amplitude 
Difference between red— 

pattern shift and green— 
pattern shift ( Shift R — 
Shift )   G 

Vertical: 

Blue pattern— 
Parabola amplitude to 
provide*   Shift of —1/8" to + 1/16" 

Sawtooth amplitude to 
provide.  Shift of —1/16" to +3/16" 

• 

—75% to +75% • 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube DIvIslon Harrlson. N J. 



21CYP22-A 

Red pattern d green pattern--
Parabola: 
Amplitude to provide'. . . . Shift of 1/8" to 5/16" 

Ratio of red-pattern shift 
to oreen-pattern shift   2/3 to 3/2 

Sawtooth: 
Amplitude to Provide. . . . Shift of -1/8" to +3/16" 
Difference between red-

rattern shift and nreen-
pattern shift ( Shift, - 
shiftG)   -100% to + 100% 

Examples of Use of Design Ranges: 

For ultor voltage of l000n 25000 volts 

Grid-No.3 ( Focusing 
Electrode)-to -Cathode 
(Of each gun) Voltage. . 3360 to 4000 4200 to 5000 volts 

Grid-No.2-to-Cathode 
Vol tate ( Each gun) when 
circuit design utilizes 
orid-No.1-to-cathode 
voltage of -70 volts 
for raster cutoff. . . 130 to 370 130 to 370 volts 

Grid-No.1-to-Cathode 
volt3gp ( Each gun) for 
Visual Extinction of 
Focused Raster when 
circuit design utilizes 
grid-No.2-to-cathode 
voltage of 200 volts . . -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 

Nigh- Voltage Circuits: 

In order to minimize the possibility of damage to the 

tube caused by a momentary internal arc, it is recommended 

that the high-voltage power supply and the grid- No.? power 

supply be of the limited-energy type with inherent regula-
tion to limit the continous short-tircuit current to 50 

milliamperes. In addition, to prevent cathode damage with 

resultant decrease in tube life, an external resistor having 

a value of 50,000 ohms must be connected between the two bulb 
terminals and the effective resistance between the grid-No.3 

power-supply output capacitor and the grid-No.3 electrode 
Should not be less than 50,000 ohms. These resistances should 

be capable of withstanding the maximum instantaneous cur-

rents and voltages in their respective circuits. It is to be 

noted that the high voltage must be connected only to the 

High- Voltage- Supply Terminal--never directly to the tutor 
Terminal. A resistor of 50,000 ohms must be connected be-

tween the Ultor Terminal and theHigh-Voltage-Supply Terminal. 

In equipment utilizing a well- regulated high- voltage 

power supply, the grid-No.3-circuit resistance should be 

limited to 7.5 megohms. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I. 
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21CYP22-A 

The maximum dc current capability of the high- voltage 

power supply should be limited to a value of 1100 µa as 

measured by a dc ammeter in the lead from the high-voltage 

power supply to the high- voltage terminal of the tube. The 

product of the maximum current capability and the maxi-

mum dc voltage between the high- voltage terminal and any 

cathode of the tube, as measured by an electrostatic volt-

meter, should not exceed 25 watts. 

Low-Voltage Circuits: 

Effective Grid-No. 1-to-Cathode-

Circuit Resistance ( Each gun) 0  75 max. megohm 

When the cathode of each gun is not connected directly 

to the heater, the grid-No.2-to-heater circuit, the grid-

No.1-to-heater circuit, and the cathode-to- heater circuit 

should each have an impedance such that their respective power 
sources in combination will not supply an instantaneous or 

continuous short-circuit current of more than 300 milliamperes 

total. Such current limitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 

grid-No.2-to -heater circuit, and the grid-No. 1-to-heater cir-

cuit should each have an impedance such that their respective 

power sources in combination will not supply an instantaneous 

or continuous short-circuit current of more than 300 milli-

amperes total. Such current limitation will prevent heater 

burnout in case of a momentary internal arc within the tube. 

L For maximum cathode life, it is recommended that the heater supply be 
regulated. When current regulation is employed, the regulator should 
be designed to provide a heater current of 1.5 amperes with variations 
not exceeding t 3% under normal line-voltage variations. When voltage 
regulation is employed, the regulator should be designed to provide a 
heater voltage of 5.5 volts with variations not exceeding a 61 under 
normal line-voltage variations. 

• For Curves, see front of this Section. 

* Connect high- voltage supply to this cap and also connect 50,000- ohm 
resistor between this cap and cap over pin I ( ultor cap). 

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

1 Centering of the raster on the screen may be accomplished by passing 
direct current of the required value through each pair of deflecting 
coils to compensate for raster shift resulting from adjustments for 
optimum convergence and color purity. 

• If this displacement is accomplished by means of a purifying magnet 
located on the neck of the tube, the equivalent raster movement is 
about 3/4 .. 

4 Shift is the movement Of the regions of dot/crosshatch-generator pattern 
indicated in notes (.) and (*). 

• The direction of movement of the red and green beam is opposite to 
that of the blue beam. 

111 indicated values apply when RCA test yoke is. used with this color 
picture tube. 

• The parabola amplitude isdetermined by the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of tne screen. An increase in amplitude should move the blue beam 
toward the top of the screen; the red bean toward the lower left of 
the screen; and the green beam toward the lower right of the screen. 

• The sawtooth amplitude is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. Positive amplitude indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 

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



21CYP22-A 

DEFINITIONS 

Bea. Trio. The red beam, green beam, and blue beam passing through a 
common hole in the shadow mask. 

Register. Exact correspondence in position of the centerb of bean, tr:or, 
with respect to the centers of the associated phosphor-dot trios. 

Nisregister. Lack of correspondence in position of the centers of the 
beam trios with respect to the centers of the center of the associated 
phosphor-dot trios. 
Disp/acement. Shift of the position of the beams with respect to the 
phosphor dots. 

GENERAL CONSIDERATIONS 

I-Ray -Warn:7,g. because this color picture tube is de-

cigned tr, he operated at altar voltagesashigh as 25 kilovolts 

(Design-center maximum value), shieldingof this color picture 

tube for X-ray radiation may be needed to protect against 

possible injury from prolonged exposure at close range. 

Shatter-Proof Cover Over the Tube Face. Following 

conventional picture- tube practice, it is recommended that 

the cabinet be provided with a shatter- proof, glass cover 

over the face of this color picture tube to protect it from 

being struck accidentally and to protect against possible 

damage resulting from tube implosion under some abnormal 

condition. This safety covercanalsoprovideX-ray protection 

when required. 

.11;gh Voltages. The high voltages at which cathode-ray 

tubes are operated may be very dangerous. Great care should 

be taken in the design of apparatus to prevent the operator 

from coming in contact with the high voltages. Precautions 

include the inclosing of high- potential terminals and the use 

of interlocking switches to break the primary circuit of the 

power supply when access to the equipment is required. 

REFERENCE- LINE AND NECK- FUNNEL-CONTOUR GAUGE 
for Type 2ICYP22-A is the same as that shown for 

Type 2IAXP22-A 

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

DATA 4 

10-60 



21CYP22-A 

HORIZONTAL 
t OF SCREEN ! 

PLACE TUBE 
IS TV SET SO 
THAT PANEL 
PAD WITH 
V-GROOVE 
IS TOPMOST 

ss, 

we». 
.3•\ 

ULTOR TERMINAL_ 
RECESSED --

SIIAALL CAVITY CAP 
JEECC He J1-2, 

PAREL 
SE CT 

SEE DETAIL,.. 

EXTERNAL 

cetele 
-RETSI.CEE0 fa 1-1,747-  

1%.* V3i 
j  

BLUE GUN \Á 
SCREEN 

- WIDTH 

HIGH-
VELTAGE 
SUPPLy 

TERMINAL 
RECESSED 
SMALL 

CAVITY CAP 
-1E0CE 55.0-21 

Ni 

SCREEN WEIGhT 

15(12 MIN. 

MOLD-
MATCH LINE SEAL LINE 

1%;4254. 

PAIRS OF 
PADS ON 

SPACED 120 -

MIN 

It MAX. 

0h SIL AT MG 
COATING 
(NOTE A) 

204. 

RADIAL-CONVERGING 
POLE PIECES 

......- LATERAL-CONVERGING 
POLE PIECES 

SHALL-SHELL glcircATA. 

enTrZf' 

e 31,3; 

25 '/3; 

3/..* 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
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21CYP22-A 

I.= MECE .26000NVERGING POLE PECES LOCATION OP RADIA - 

MEWED FROM SCREEN ENO OF GUNS 

HORIZONTAL 
OP SCREE. N 

GREEN GUN 

ure.S T CREW D 
WIDTH 

EXCLUDING DAD 

5'S7 
(NOTE S) 

BASE 
BOTTOM VIEW 

DETAIL 

CLOONTRet:G°Flet/ritàiS 
WITS WISHEd TO GUNS 

T1 
PLANE THROUGH 
( OF PIN mola 
ANO 'PURE AXIS 

MOLD-MATCH 
INE 

) SEAL AREA 

92C, 9340X2 

RADIO CORPORATION OF AMERICA 
Electron Tube Dnnslon Harrison, N 
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NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF REFER— 

ENCE— LINE AND NECK— FUNNEL—CONTOUR GAUGE AND WITH TUBE SEATED 

IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE INTERSECTION 

OF THE PLANE CC' OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 

BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A CIRCLE 

CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 3". 

NOTE 3: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 

THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 

ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THAT OF 

THE CONTACT BAND SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 4: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT— 

LESS CLOTH. 

NOTE 5: THE MAXIMUM EFFECTIVE WIDTH OF A FUNNEL PAD IS 5/8". 

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



21CYP22-A 

CUTOFF DESIGN CHART 

Lf = b.-3 VOLTS 
ULTOR - TO-CATHODE (OF EACH GUN) V01_75=2000070 25000 

GRID- N23 - TO-CATHODE (OF EACH GUN) VOLTS.ADJUSTED : 
FOR FOCUS 

O 

200 

-140 

A 

- - - 
u 

-60i-

‘,› 

o 

4-

G 
.. . 

: 

100 200 300 400 560 -600 
GRID- N.2 2-TO- CATHODE VOLTS 

92C11-8565R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. I. 
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TYPICAL DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE GRID - DRIVE SERVICE 

Ef r 6.3 VOLTS 
ULTOR - TO- GRID-N9I (OF EACH GUN) 

VOLTS = 20000 TO 25000 
GRID - N93-TO-GRID-N91 (OF EACH 

GUN) VOLTS = ADJUST D FOR 
FOCUS 

GRID - N2 2 - TO -GRID - Ni I VOLTS 
(EACH GUN) =ADJUSTED TO 
PROVIDE ULTOR- CURRENT CUT- 
OFF FOR DESIRED FIXED CATH- 
ODE -TO-GRID-Nil (EACH GUN) 
VOLTAGE (E kg? 

(9= 9..3 VOLTS 
ULTOR-TO-CATHODE (OF EACH GUN) 

VOLTS = 20000 TO 25000 
GRID-N93-TO-CATHODE (OF EACH 

GUN) VOLTS = ADJUST D FOR 
FOCUS 

GRIP- N92 -7Q- CATHODE VOLTS 
(EACH GUN). ADJUSTED TO 
PROVIDE ULTOR - CURRENT GUI - 
OFF FOR DESIRED FIXED GRID-
Nil- TO- CATHODE (EACH GUN) 
VOLTAGE (ECM 
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TYPICAL LIGHT-OUTPUT CHARACTERISTICS 
4=6.3 VOLTS 
GRID—N2 3 — TO—CATHODE (OF EACH GUN) VOLTS =. ADJUSTED FOR 

DRMC8PEACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR— 
RENT TO PRODUCE 8500° K+27 M.F:C.D. WHITE LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 8500° K+27 M.R.C.D. WHITE: 

RED GUN: 50% 
BLUE GUN: 19 % 
GREEN GUN: 31 «7. 

RASTER SIZE:191C::14 1f2" CENTERED ON TUBE FACE. 
*MEASURED WITHIN 5—, D1AMETER AREA CENTERED ON TURF FACE 

22   

20'  

200 400 600 800 1000 1200 
ULT OR MICROAMPERES 

1400 1600 

92CM-9417 

RADIO CORPORATION OF AMERICA 
Electron Tube DIvislon Harnson N 





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 arm-Up Time ( Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 
Cathode to all other electrodes. . . . 3 

x 500 ma. 2 Auf 
External conductive coating to ultor . µµf 

{1700 min . µµf 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate  Filterglass 
Light transmission ( Approx.)   76% 

Phosphor (For Curves, see front of this Section) . P4 --- 111 f i de 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: 
SeePIcture-TubeDsmensional-OutItnes and Bulb ,./ 17zt/K sheets 
at the 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, Arrangement 1, 
(JEDEC No.87-208) 

Basing Designation for BOTTOM VIEW  8HR 

03 

L 
G51ULTOR 

C Pin 1- Heater 0 4 4 Cap- Ultor 
Pin 2- Grid No.1 (Grid No.3, 
Pin 3- Grid No.2 02 • GI Grid No.5, 
Pin 4- Grid No.4 Collector) 
Pin 6- Grid No.1 C - External 
Pin 7- Cathode 2 Conductive 
Pin 8- Heater GI K Coating 

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

DATA 
3-62 



21DHP4 

Maximum Ratings, Design-Maxlmum Values: 

NG) VOLTAGE: 
19800 mix. volts 

'100 mix, volts gli, 
550 max. volts 
550 mix. volts 

220 mix. volts 
15-1 cx . x0 1t5 

0 mix. volts e 
2 mix. volts 

pc :ter . riE c 
respect t. 
During eqn u , rm-un periol 

not exceedi , 450 mix. volts 
After equipment 200 max. volts te 

Heater positive with 
respect to cathode   00 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 
and grid -No.2 voltage of 300 volts 

Grid-No.1 Voltige for focus  0 to 100 volts 
Grid-No.1 Voltage for visual extinction 

of focnc-f '•- f   -35 to - 72 volts 

Maximum Circuit Values: 

Gri I-% ot voce   1.5 max. mepohms 

f-or ,--, liation shielding consideritions, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

C front of to:': section 

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



2IDLP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS 
ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

DATA 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrode . . 6 fflf 
Cathode to all other electrodes   5 ,À0.4f 

External conductive coating to ultor, f2500 max. mgf 
12000 min. e4if 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  74% 

Phosphor (For Curves, see front of this Section). .P4--Sulfide Type 

Fluorescence  
Phosphorescence   

Persistence   Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( porox.): 

Diagonal  90° 
Horizontal   85° 
Vertical   68° 

Electron Gun  Type PegJiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  17" ± 3/8" 
Greatest width  20-1/4" ± 1/8" 
Greatest height   16-3/8" ± 1/8" 
Diagonal  21-3/8" ± 1/8" 
Neck length   4-1/2" ± 3/16" 

Screen Dimensions ( Minim um): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal   20-1/4" 
Projected area  262 sq. in. 

Weight ( Approx  )  24 lbs 
  Any 
Recessed Small Cavity (JETEC No.J1-21) 

J171D2/E1 

Operating Position 
Cap   
Bulb  
Base Short Small-Shell Duodecal 6-Pin ( JETEC Group 4, 

No.86-203). or Small-Shell Duodecal 6-Pin 
(JETEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW  12L 

Aluminized 
White 

White 

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 

Cap- Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO COOORATION OF »AMU. HARRISON. NEW JERSEY 
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PICTURE TUBE 

GRID-DRIVE' SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to cathode 

Maximum and Minimum Ratings, Design-Center Value,: 

r20000 max. volts 
1120006 min. volts 

LaJOR VOLTAGE 

GPID-No.d ( FOCUSING) VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

VOLTAGE  500 max. volts 
.1 VOLTAGE: 
. ,alue   200 max. volts 
t . alue  140 max. volts 

lue  0 max. volts 
Positivi , , alue  9 max. volts 

PEAK HEit- , VOLTAGE: 
Heater negative with respect to cathode: 

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

After equipment warm-up period . .   180 max. volts 
Heater positive with respect tocathode  180 max. volts 

Equipment Design Ranges: 

With any u/tor voltage (Ec ik) between 12000 and 20000 volts 
and grid-No.2 voltage (No2 N) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus §   -50 to +400 volts 

Grid-No.1 Voltage ( Ec ik) 
for visual extinction 
of focused raster  

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White- level value 
(Peak positive)   

See Raster-Cutoff-Range Chart 
for Grid- Drive Service 

Same value as determined for 
Ec ik except video drive is a 

positive voltage 
Grid-No.4 Current  -25to+25 ma 
Grid-No.2 Current  -15 to + 15 b‘a 
Field Strength of Adjust-
able Centering Magnet . . 0 to 8 gausse: 

Examples of Use of Design Ranges: 

With ultor voltage of 115ao° volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for 
focus  0 to 400 volts 

A ...§... See next page. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
lAxo COIENEWANON Of AMEINCA lEARINE,Ow NEW JERSEY 
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PICTURE TUBE 

Grid-No.1 Voltage f" -, 
visual extinctios 
focused raster   

• 

(.,rid-No.1 Video Ur . .• 
from Raster Cutot• 
(Black Level): 
Ahit ,--level value  

Maximum Circuit Values: 

Grid I. 

c 72 

1 rira. 

CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to grid No.1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOK-TU-GRID-No.1 CLIAGE   120000 max. volts 
1120006 min. volts 

RID-No.4-110-GRID-No.1 VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRID-No. 1 VOIJAGE: 

Positive-peak value  200 max. volts 
Positive-bias value  140 mix. 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 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up Period IBC max. volts 
Heater positive with respect to cathode. 100 max. volts 

Equipment Design Ranges: 

With any u/tor-Po-grid-No.i voltage (E,,e l) between 12000 

and 20000 volts andgrid-No.2-to-grid-No.1 voltage lEc2gil 
between 221 and 640 volts 

,rid-No.4-to-Grid-No.1 
Voltage for focus §   0 to 450 volts 
,thode-to-Grid-No. 1 
Voltage ( Ekg i) for 
visual extinction 
of focused raster  See Roster-Cutoff- Range Chart 

for Cathode-Drive Service 

A...*....: See next page. 

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 i except video drive is a 
negative voltage 

Grid-No.4 Current   -25 to + 25 Pa 
Grid-No.2 Current   -15 to + 15 µa 
Field Strength of Adjust-
able Centering Magnet'. . . 0 to8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
No.1 voltage of tó000 volts 

and gricl-No.2-to-gr:(1-
No.1 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 to60 volts 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level): 
White- level value   -28to -60 volts 

Maximum Circuit Values: 

Grid- N0.1-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. 

▪ This value is a working design-center minimum. The equivalent abso-
lute minimum ultor- or ultor-to-grid-No.1 voltage is 11,000 volts, be-
low which the serviceability of the 21DLP4 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. 

The grid-No.4 voltage or grid-N0.4-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage ( or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage ( or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4. Excluding extraneous fields, the center of the 
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. 

a 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 CATHODE-RAY TUBES 

at front ofthisSection 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION or AMERICA, NARRISON, NEw ,IERSET 



2IDLP4 
RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 

I I 
E.e-= 6.3 VOLTS 

— ULTOR VOLTS = 12000 TO 20000 
— GRID-N24 VOLTS ADJUSTED FOR FOCUS. 
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PICTURE TUBE 

fee's" 
c,- 

SCREEN WIDTH 19 1/ib" MIN. 

SHORT SMALL-SHELL 
DUODECAL b-PIN BASE 

JETEC GROUP 4, N2 12.6-203 
OR 

SMALL-SHELL 
DUODECAL 6-PIN BASE 

JETEC GROUP 4. N266-63 
(NOTE 3) 

SCREEN 
HEIGHT 

15 /it," 

ULTOR 
RECESSED 
SMALL 

CAVITY CAP 
JETEC N2J1-21 

(NOTE I) 

\--REFERENCE 

1716* kl; LINE 

9-58 ELECTRON TUBE DIVISION CE-9660, 
1.010 CORIO.AtION OF »AFRICA F.MSON Pe. Jag,' 
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PICTURE TUBE 

REFERENCE 
LINE 

(NOTE 2) 
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PICTURE TUBE 

2 

,  

SEE NOTE NOTE 

r MOLD-MATCH LINE 

/r- 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 1HROUGH 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-LINEGAUGEJETEC No.G-II6 ISHOWNAT 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 SHOULD NOT BE RIGIDLY MOUNT-

ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 

THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 

CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: 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/61", 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 



21DLP4 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 %furs 

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 18"x13-1/2• 
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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= 11E0A13-1/2" 

------ CATHODE DRIVE 

GRID DRIVE 

10 20 30 40 50 60 70 80 

vIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92C5-9143R1 
11A010 COWECWATeON OE AMEIRit, 10.111,10.4, NEW 0113., 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR-TO-GR I D-No.1 
VOLTS = 12000 TO 20000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID No.1 
TO GIVE FOCUSED RASTER 
CUTOFF. 

GRID-DRIVE SERV ICE 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 
12000 TO 20000 

GRID No.1 BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 
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PICTURE TUBE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 
CATHODE-DRIVE TYPE 

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 eied 
Cathode to all other electrodes . . . 5 mmf 

External conductive coating to ultor. f2500 max. upf 
12000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  74% 

Phosphor (For Curves. see front of this Section) . .P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 
Persistence  Medium-Short 

Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  900 
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" t 1/8" 
Greatest height   16-3/8" t 1/8" 
Diagonal  21-3/8" t 1/8" 
Neck length   5-1/2" 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 so. in. 

Weight ( Approx  )  24 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bulb  J171 D2/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 

RADIO CORPORATION Of AMERICA. HARRISON NEW JERSEY 
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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 - Cat hode 
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.i 

Maximum and Minimum Ratings, Design-Center Values: 

  f20000 max. volts 
1.12000* 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  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 141[0r- to-grid-No.: voltage (E, 5,11) be-
tween 12000and20000 volts and grid-No.2-to-grid-
llo.i voltage (E0212) between go and 15,1 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 

ULTOR-TO-GRID-No.1 VOLTAGE 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OE AMEIICA. KARRISOW NEW JERSEY 
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PICTURE TUBE 

V 

Grid-No.4 Current   -25 to +25 ma 
Grid-No.2 Current   -15 to + 15 ma 
Field Strength of Adiustahle 
Centering Magnet 0 to 8 gausses 

Examples of Use of Design Ranges: 
With ultor-to-grid-
No.1 voltage of 18000 volts 

and grsd-No.2-to-grid-
No.i voltage of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus   0 to 350 volts 

Cathode-to-Grid-No.1 Voltagef 
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: 

:rid-N10.1-Circult Resistance  1.5 max. megohms 

'I Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.1 and the other 
electrodes. 

e Operation below this value is not recommended. 

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-to-grid-No.1 voltage 
or grid-No.2-to-grid-No.1 voltage within design ranges shown for 
these items. 

Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4°. Excluding extraneous fields, the center of the 
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 

A deflection of the spot from the center of the tube face. 

V The cathode-to-grid-No.1 voltage 1E4 00 for visual extinction of 
focused raster will increase by approgirmately 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 CATBODE-RAY TUBES 

at front of this Section 

10-59 DATA 2 ELECTRON TUBE DIVISION 
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PICTURE TUBE 

SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N2136-63 

OR 
SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N286-203 
(NOTE 3) 

10-59 CE- 10255A 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF »AFRICA. HARRISON. NEW JERSEY 
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PICTURE TUBE 

18 "  

12R. 

I_ 51/2- 
T = 31." 

REFERENCE 
LINE 

\d/ (NOTE 2) 

417:2 /41 
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PICTURE TUBE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-
NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE- LINE GAUGE 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' 
OR THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 

MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 

FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 

A DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 

CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE S: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 

LINTLESS CLOTH. 

NOTE 8: 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 
RADIO CORPORATION OF AMERICA. NARRISON NEW JERSEY 

CE -10255C 
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RASTER - CUTOFF- RANGE CHART 

V 

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-N81 
VOLTAGE. 
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21EP4C 

Picture Tube 

S RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes   5 Pf 
Grid-No.1 to all other electrodes . . .   6 Of 

External conductive coating to anode. .   f750 max. Pf 
1500 min. pf 

Heater Current At 6.3 volts 600 ± 60 ma 
Electron Gun  Type Requiring 

No 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 Screen  248 sq. in. 
External Conductive Coating: 

Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
SeePicture-Tube Dtmenslonal-Outltnes and BulbJ17o A/C sheets 
at frost 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- Anode 
(Grid No.3, 
Screen, 
Collector) 

02 C- External 
Conductive 
Coating 

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

DATA 

1-e4 
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Maximum and Minimum Ratings,45esien-Nax,mum Values: 

Unless otherwise specified. voltage val-
ues are positive with respect to cathode 

ANODE VOLTAGE   , max. volts 
GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value   1-1 max. volts 
Positive bias value   0 max. volts 
Positive peak value  2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PFAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-us period 

not exceeding 15 seconds  450 max, volts e 
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.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. meaohms 

fror X-radiation shielding considerations, see sheet 
1- RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

• 

• 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices • Harrison. N. J. 
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Monitor Kinescope 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 72° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  Pf 
Grid No.1 to all other electrode  6.5 Pf 

External conductive coating to anoa- . f1500 max. pf 
t1200 min. pf 

Heater Current at 6.3 volts  60Q I 60 ma 
Elettron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) .P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx.) 75.5% 

Mechanical: 

Aeight ( Approx.)   24 lbs 
Overall Length   23.031" ± . 375" 
Neck length  7.500" ± . 188" 
Projected Area of Screen   262 sq.in. 
External Conductive Coating 

Type   Regular-Band 
Contact area for grounding N.ar Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dimensional-Outlines and Bulb J171 RIF 
sheets at front of this Section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base Small-Shell Duodecal 6- Pin, Arrangement 1, 

IJEDFC No.8(3-63) 
Basing Designation for BOTTOM VITA'   121 

Pin 1- Heater G4 
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, 02 
Grid No.5, Screen, 
Collector) 

C - External Conductive H 
Coating 

Maximum and Minimum Ratings, Design-Yaximum Values: 

Unless otherwise specified, voltage values 
are Positive with respect to cathode 

Anode Voltage  f 22000 max. volts 
1 12000 min. volts 

ANODE 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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21EYP4 
Grid-No.4 ( Focusing) Voltage: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   700 max. volts 
Grid-No.1 Voltage: 

Negative peak value   220 max. volts 
Negative bias value   180 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  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 sPecifled, voltage values 
are positive with resPect to cathode 

Anode Voltage   18000 volts 
Grid-No.4 Voltage   0 to +400 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual extinction of 

focused raster  -28 to-72 volts 

Maximum Circuit Value: 

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

For X—radiation shielding considerations, see sheet 
1-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this Section 

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

e RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Cartritances: 
Cathode ' ' " , . '• -- , n   5 of 
Grid No.: ' : ' t, . •, ' ,dies   6 pf 

External conductive coating to ,node. f750 no. Pf 
'1500 min. pf 

Heater Current at b.j volts   COO i CO ma 
Electron Gun •-•••,- ;•-• J:r ,ni 

No 1 on- Tr , r, Magnet 

Optical: 

Phosphor For Curves, see front of this sect ont . P4--Sulfide Type. 
Aluminized 

Faceplate, Cylindrinal   Filterolass 
Light transmission ( Apnrox  ) ' 74% 

Mechanical: 

weinht (Approx  /  29 lbs 
Overall Length  23-1/32" ± 3/8" 
Neck Length   7-1/2" t 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 

Type  Regular-Band 
Contact area for grounding  NearReferenceLine 

For Additional Information on Coatings and Simensions: 
SePPicture-Tube Dimensional-Outlines and Bulb J17oA/C sheets 
at front of this nection 

Can Pecessed Small Cavity (JFDEC No.J1-21) 
Bane  Small-Shell Puodecal ( JEDEC Group 4, No.B6-63) 

Basing Designation for 66 - "" VIEW  12L 

Pin 1-''• 
Pin 2- n 
Pin 6- Grid No.. 
Pin 10- Grid No.. 
Pin 11- CathodE 
Pin 12- Heater 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C- External 
2 Conductive 

Coating 

Maximum and Minimum Ratings, ty,tex-vaxtmum Values: 

Unless otherwise specified, voltage val-
ues are Positive with respect to cathode 

ANODE VOLTAGE  max. volts 
GFID-No.4 ( FOCUSING) VOLTAGE: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

RADIO CORPORATION OF AMERICA DATA 
Electronic Components and Devices Harrison, N. J. 1-64 



21FP4D 

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

Negative peak value   220 max. volts 
5 • Negative bias value :5 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 neriod 
not exceeding 15 seconds  450 max. volts 

After equipment warm-un period. . 200 max. volts 
Heater positive with 

respect to cathode: 
Combined AC and DC voltage  200 max. volts e 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specifted, voltage val-
ues are positive with respect to cathode 

Anode Voltage 100' volts 
Grid-No.4 Voltage   -56 to +310 volts 
Grid-No.2 Voltage   cl volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Value: 

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

For X-radiation shielding considerations, se, sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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

e 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 ± % ma 
Heater Warm-Up Time ( Average)  11 seconds 
Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 ,42T 
Cathode to all other elcctrodcs. . . . 5 mPf 

12000 µe.,t" 
External conductive coating to ultor . 1500 min: mgf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission ( Approx.)   76% 

Phosphor (For Curves, see front of this Section) . P4—Sul f de Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx.)   20 lbs 
Overall Length   13-1/8" ± 1/4" 
Neck Length  3-7/8" ± 1/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 

Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dtmenstonal-Out l saes and Bulb J171 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 No.137-208) 
Basing Designation for BOTTOM VIEW  8KW 

Pin 1- Heater 
Pin 3- Grid No.1 
Pin 4- Grid No.4 
Pin 6- Grid No.2 
Pin 7- Cathode 
Pin 8- Heater 
Cap- Ultor ( Grid No.3, 

Grid No.5, Collector) 
C- External Conductive 

Coating 

04 

G2 

G3,G5,CL 

ULTOR 

6 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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21FDP4 

Maximum Ratings, Design-Naximum Values: 

ULTOR VOLTAGE  20000 max. volts 
GRID-No.4 ( fOCUGING) 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 neoative with 

respect to cathode: 
During equipment wire-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, vol ts • 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for 
focus  +100 to +500 volts 

Grid-No.1 Voltage for visual 
extinction of focused raster . . . . -35 to -72 volts 

Maximum Circuit Values: 

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

For A- 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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ZIMP4 
PICTURE TUBE 

,, ECIANGULAR METAL-SHELL TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION  

DATA 

General: 

Heater, for Unirotential Cathode: 
Volt lnp  6.3   lc or dc volts 
Current  0.6 ± 10%  amr 

Faceplato, Síhericl  Frostod tilternlass 
Phosphor (For Curves. see front of thls SectIon) . P4-- Sulfide type 
Deflection Angler ( Approx.): 

Diaconal   /Un 
Horizontal   65' 
Vertical   50° 

Electron Gun   Ion- Trap Type Requiring 
xtornal Single- Field Mannpt 

Tube Dimensions: 
Maximum overall length   22-5/8" 
Greatest width at lip  19-23/32" ± 1/8" 
Greatest heicht at lip   15-5/16" ± 1/8" 
Diagonal at lip  20-3/4" ± 1/4" 
Neck lennth  7-1/2" ± 3/16" 
Radius of curvature of faceplate ( I t coal surface). . 33" 

Screen Dimensions. ( Minimum): 
Greatest width   18-1/8" 
Greatest height   13-11/16" 
Diaconal   19-1/8" 

Operating Position  Any 
Ultor terminal   Metal- Shell Lip 

Small- Shell Duodecal 6- Pin (JETEC Group 4, No.85-63) 
Basing Designation for burrom viEfilIA 

Pin 1- Heater 
Fin 2- Grid No.I 
Pin 6- Grid No.4 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

Metal- Shell Lip - 
Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

Maximum Ratings, Desle-Center Values: 

ULTOR VOLTAGE-  16000 max. volts 
GRID-No.4 ( FOCUSING) VOLTAGE: 

Positive value '  1000 max. volts 
Negative value   SOO 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- peal' value  2 max. volts 

..-Inoicates a change. 

9-58 DATA ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, mARRISON. NEW ;Men 
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PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   

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

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   

410 max. 
180 max. 
180 max. 

volts 
volts 
volts 

1.5 max. megohms 

For X-ray shields's, considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, NAOISON, NEW JERSEY 

DATA 
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Picture Tube 
PA/4-0-PLY- INTEGRAL IlfLOS11)4 PROTECTION 114° MAGNETIC DEFLECTION 
NO ION-TRAP MAGNET REQUIRED LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct lnterelectrode Capacitances 
5 pF 
6 pF 

1500 min--2300 max pF 
Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-up Time ( Average). . .   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPIICAL 

Phosphor   P4--Sulfide Type, Aluminized 

Faceplate  Filterglass 
Light t, • 46% 

MECHANICAL 

Weight ( Approx.)   19 lb 
Overall Length 12  656 t .281 in 
Neck Length 4  375 • . 125 in 
Projected Area of Screen   212 sq in 
External Conductive Coatinga 

. . . . Regular- Rand 
 Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small- Button Neoeightar 7-Pin, 

Arrangem.nt 1, ( JEDEC No. B7- 2O8 
TERMINAL DIAGRAM ( Bottom View) 

ANODE 

02 

04 

Pin - Cat hod, 
Pin 8- Heater 

H 
8HR 

MAXIMUM AND MINIMUM RATINGS. DESIGN-MAXIMUM VALUES 

laitages are positive with respect to cathode 

Anode Voltage  11000 min-23000 max V 
Grid-No.4 Voltage 

1100 max V 
• 550 max V 

Grid-No.2 Voltage  200 min-- 550 max V 
Grid-No.I Voltage 

  220 max V 
155 max V 

• 0 max V 
2 max V 

Heater Voltage   5.7 min--6.9 max V 

Iürid No.3, 
',ri  
.-----, 
c11 tor; 

( - F , torn 
Tonl, 

OMP' RADIO CORPORATION OF AMERICA 
glirolk Electronic Components and Devices Harrison, N. J. 
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Peak Heater-Cathode Voltage 

.   460 max V 
  300 max V 

Hetr 

Combined AC & DC   200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid .1..1 

Anode Voltage  20000 V 
Grid-No.4 Voltageb   100 V 
Grid-No.2 Voltage  400 V 
Cathode Voltage  36 to78 V 

For yi . . -'pc:ion of focused raster 
Field Strength   0 to 10 G 

Of recluip.iddjusteble centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance   1.5 max Mn 

a Includes implosion protection hardw•re. 

The grid-No,4 voltage required for optimum focus of any individual tube 
will have a value anywhere between - 100 and . 300 volts with thecomblned 
grid-So.I voltage and video- signal voltage adjusted to give an anode cur-
rent of 100 microamperes on a 11.7'.0_,t,t, ,,,, enn ¡ ram an 
RCA-2F2I monoscope, or equivalent. 

DIMENSIONAL OUTLINE ( BULB J165-1/4 A) 
os 

SCREEN WIDTH 
16.875 MIN. 

RIM-BAND OPENING 
17.515 MIN. 

- 18.1850.125 

24R. 4BR. 

•MCL-inel 

•---12.656±281 -• 

•82813156- 4,1;;• 

BASE 
JED« 
Me87 

14700 -208 
SCREEN  HEIGHT t.125 

13.250 
MIN. RIM-BAND 

OPENING 
14045 

_ 

I 88 DIA 
-025 

CAVITY 
CAP 
JEDEC 
No. JI-21 

L7500.125• • 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G-126 
DIMENSIONS IN INCHES 

• 

• 

• 

• 

• 

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



21GUP22 

Color Picture Tube 
New Rare- Earth ( Red) Phosphor .0° Round HI -LITE Screen 

nity Current Ratios 70 ° Magnetic Deflection 

The 21G1IP22 is the same as the 21GVP22 except for the 
following: 

Faceplate     Filterglass 
Light transmission (Approx.)   72% 
Faceplate does not have an integral protective window° 

UBE DIMENSIONS 
Overall length   25-1/32 ± 3/8 in 
Piameter  20-13/16 ± 1/8 in 
Weight (Approx.)   36.5 lb 

a lt is recommended that the cabinet be provided with a 
shatter-proof glass cover over the face of the 21GUP22 
to protect it from being struck accidentally and to pro-
tect against possible damage resulting from tube im-
plosion under some abnormal condition. This safety 
cover can also provide x-radiation protection when re-
quired. 

DIMENSIONAL OUTLINE 
Dimensions shown are only those which are different from 

the corresponding dimensions for the 2IGVP22 

  20 1316  *-71.1 
MATCH LINE SEAL LINE 5 MOLD- 17 

562 R r-C30' 

• 

• DIMENSIONS 
IN INCHES 

2 4,164 4716 

13'32 

17/16 MIN 
UNDISTURBED 

WIDTH 
EXCLUDING PADS 

MOLD-MATCH 
LINE 

SEAL 
AREA I 

DETAIL 

92CL-10849R1 

EnCEM Electronic Components 

DATA 
5-68 



21GUP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

HEATER VOLTAGE - 6.3 VOLTS 

MODE-TO-CATHODE VOLTAGE . 25000 VOLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 
CURRENT TO PRODUCE 930000 K • 27 M.P.C.D. WHITE-LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN TO 
PRODUCE 93000 K • M.P.C.D. WHITE: 

RED GUN: XIS 
BLUE GUN: 32% 
GREEN GUN: 34% 

RASTER SIZE: 191; 4" X 16" 

'MEASURED WITHIN 5"-DIAMETER AREA CENTERED ON TUBE FACE. 
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21GVP22 

Color Picture Tube 
ile70 ° Round New Rare-Earth ( Red) Phosphor 

lar Antiglare Integral Protective Window HI-LITE Screen 

Unity Current Ratios 70° Magnetic Deflection 

ELECTRICAL 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Parallel 
Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 volts°   1.9 'A 
Focusing Method   Electrostatic 

eFocus Lens   Bipotential 
Convergence Method   Magnetic 
Deflection Method   Magnetic 

Deflection Angles ( Approx.): 
Horizontal   70 deg. 
Vertical   55 deg. 

Direct Interelectrode Capacitance ( Approx.): 
Grid No.1 of any gun 

to all other electrodes   10 pF 
Grid No.3 to all other electrodes   12 pF 
All cathodes to all other electrodes   16 pF 
External conductive coating 

to anode ( Approx.)  52500 max. pF 
12000 min. pF 

OPTICAL 

Faceplate and Protective Window  F ilterglass e Light transmission at center ( Approx.)   39% 
Surface of Protective Window   Treated to minimize 

specular reflection 

Screen, on Inner Surface of Faceplate: 
Type   Aluminized, Tricolor, Phosphor-Dot 

e Phosphor ( three separate phosphors, 
collectively)   P22-New Rare-Earth ( Red), 

Sulfide ( Blue & Green) Type 

Fluorescence and phosphorescence 

of separate phosphors, re spectively . Red, Blue, Green 
Persistence of group phosphorescence . . . . Medium Short 

ah Dot Arrangement Triangular group consisting of 
red dot, blue dot, and green dot 

IF Spacing between centers of adjacent 
dot trios ( Approx.)   0.029 in 

Electronic 
Components 

DATA 1 
5-68 



21GVP 22 
MECHANICAL 
Minimum Screen Area ( Projected)  267 sq. in 
Bulb Funnel Designation   JEDEC No.J164-1/4A1 
Bulb Panel Designation  JEDEC No.FP166-1/2Dle 
Protective Window Designation. .  JEDEC No.FP166-1/2131 

Base   Small-Shell Neodiheptal 12-pin 
Operating Position   Tube Axis Horizontal, 

V-grooved panel pad on top ( Base pin 12 near top) 
Socket   Alden Nos.214NMINSC ( Radial leads), 

214NMINC ( Axial leads), or equivalen 
Weight ( Approx.)   41 11. 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

Anode Voltage   

Total Anode Current, 

Long-Term Average  
Grid-N0.3 ( Focusing Electrode) Voltage   
Peak Grid-No.2 Voltage, Including 

Video Signal Voltage  1000 max. volts 
Grid-No.1 Voltage: 

Negative bias value  400 max. volts 
Negative operating cutoff value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage ( ac or dc): 

Under operating conditions°   

Under standby conditionsc   
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds   450 max. volts 
After equipment warm-up period: 

Combined AC and DC value . 200 max. volts 
DC component value  200 max. volts 

heater positive with respect to cathode: 
AC component value   200 max. volts e 
DC component value   0 max. volts 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 volts 

Grid-No.3 ( Focusing Electrode) Voltage . . 16.8% to 20% 
of Anode volts 

.(6.9 max. volts 
5.7 min. volts 
S.S max. volts 

{27,500 max. volts. 20,000 min. volts 

1000 max. µA 
6000 max. volts 

• 

• 
Electronic DATA 1 
Cornponents 



21GVP22 

Grid-N0.2 and Grid-Not Voltages 
for Visual Extinction of Focused 

e Spot   See CUTOFF DESIGN CHART 
Maximum Ratio of Grid-No.2 Voltages, Highest 

Gun to Lowest Gun in Any Tube ( At grid-No.1 
spot cutoff voltage of-100 volts) 1  86 

Grid-No.3 Current (Total)   —45 to +15 PA 
Grid-No.2 Current   —5 to +5 µA 

go To Produce White of 9300°K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Red Blue Green 

Percentage of total anode current 
supply by each gun(average) . . . 34 32 34 % 

Ratio of cathode currents: 
Min. Typ. Max. 

Red/blue   0.75 1.10 1.50 
Red/green  0.65 1.00 1.50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 
Horizontal   +0.60 in 
Vertical   +0.45 in 

Lateral distance between the blue beam and 
the converged red and green beams   +0.40 in 

Radial convergence displacement excluding 
effects of dynamic convergence ( each beam). +0.50 in 

Maximum Required Correction for Registerd ( In-
cluding Effect of Earth's Magnetic Field when 

Using Recommended Components) as Measured 

at the Center of the Screen 
in any Direction  0  005 in max. 

LIMITING CIRCUIT VALUES 
High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. megohms 

In order to minimize the possibility of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 power 
supply be of the limited-energy type, in which the short-
circuit current does not exceed 20 mA. 
Low-Voltage Circuits: 

Effective grid-No.1-to-cathode-
circuit resistance ( each gun) 075 max. megohm 
The low-voltage circuits, including all heater circuits, 

should be analyzed by assuming the color picture tube heater 

is connected directly to the receiver chassis ground. Under 

Electronic 

Components 
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21GVP22 

these conditions the circuits to the elements of all tubes, in-
cluding the color picture tube, operating from the same heater 
winding and all connections of any other circuits tothe heater e 
winding should each have an impedance such that their re-
spective power sources in combination will not supply a con-
tinuous short-circuit current of more than 750 mA total in the 
assumed picture tube heater ground connection. The leads 
from all other circuits must be separated from the picture 

tube leads by a minimum distance of 0.25 inch to prevent 
energy transfer to the picture tube circuits. Such current 4111, 
limitation will help prevent picture tube damage in case of 
momentary cascade arcing. 

° For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC bi asing circuit for the 
heater should be between 100,000 ohms and 1 megohm. e 

b For curve, see Group Phosphor P22- New Rare-Earth (Red), 
Sulfide (Blue & Green) at front of this section. 

C For " instant on" applications, a maximum heater voltage of 
5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off"' ( stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

d Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 21GVP22 is designed to be operated at 
anode voltages as high as 27.5 kilovolts (design-maxi-
mum value), shielding of the 21GVP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 

TERMINAL DIAGRAM ( Bottom View) 
Pin 1- Heater 
Pin 2- Grid No.1 of Red Gun G2, 

Pin 3- Grid No.2 of Red Gun G IG 

Pin 4- Cathode of Red Gun KG 
Pin 5- Cathode of Green Gun 
Pin 6- Grid No.1 of Green Gun KR G2a 
Pin 7- Grid No.2 of Green Gun 
Pin 9- Grid No.3 G2p 
Pin 11- Grid No.2 of Blue Gun 
Pin 12- Grid No.1 of Blue Gun ANODE 

Pin 13- Cathode of Blue Gun GIR 
Pin 14- Heater 

Cap- Anode 
C- External Conductive Coating 

G 

H H 

14AU 

Kg 

GIB 

• 

• 
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I20* 

.300 

.690 R. 

SHIELD 

POLE PIECE .260 

LOCATION OF RADIAL-
CONVERGING POLE PIECES 

%MEWED FROM SCREEN END OF GUNS 

BI LIE GUN, 

HORIZONTAL 
4_ OF SCREEN\ 

GREEN GUN 

LOCATION OF LATERAL 
CONVERGING POLE PIECE S 
WITH RESPECT TO GUNS 

RED 
GUN 

BASE 
BOTTOM VIEW 

DIMENSIONAL OUTLINE DETAIL 

TRANSPARENT 
TAPE 

I% MIN. 

UNDISTURBED 
WIDTH 

EXCLUDING PADS 

lie 

5,8 

(NOTE 5) 

21 MAX. 

9.2 _____i__ 
Tr 
PLANE THROUGH 

OF PIN N62 
AND TUBE AXIS 

RESIN 

MOLD-MATCH 
LINE 

20'3/, ± It 

DIA 

) SEAL AREA 

— SEAL LINE 

92CL-IirMai 
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(NOTE 1) 

1/32 
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113132  
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INTEGRAL 
PROTECTIVE 
WINDOW 

PANEL 
SECTION -"N .. 

SEE DETAIL. 

20 7/8 MAX 

Wefierk 
CONDUCTIVE COATING 

(NOTE 3) 

21 MAX. 

MOLD-
MATCH LINE SEAL LINE S 30' 

2 5; 64 4% 

2 1/2 MAX.-4 

—1 .2T1 L4 
4 1/2  

INSULATING 
± 4)6 COATING 

(NOTE 4) 

2 I/16 
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BASE 
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21GVP22 

DIMENSIONAL OUTLINE (Top VIeve) 

e 

PLACE TUBE e IN TV SET SO 
THAT PANEL 
PAD WITH 
v-GROOVE 
IS TOPMOST 

• 

e 

• 

e 

ANODE TERMINAV 
CAP 

JEDEC NSJ1-21 

HORIZONTAL 
t OF SCREEN - 

SCREEN 
WIDTH 
191,4 

3 PAIRS OF 
PADS ON 

SCREEN HEIGHT  BULB 
SPACED 120 -- 

16 MIN 

DIMENSIONS IN INCHES 

NOTES FOR DIMENSIONAL OUTLINE 

Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge JEDEC No. 
G-150 and with tube seated in gauge, the reference 
line is determined by the intersection of the plane 
CC' of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move 
freely. Bottom circumference of base shell will fall 
within a circle concentric with bulb axis and having 

a diameter of 3". 
Note 3: The drawing shows the size and location of the con-

tact area of the external conductive coating. The 
actual area of this coating will be greater than that 
of the contact area so as to provide the required 
capacitance. External conductive coating must be 

grounded with multiple contacts. 
Note 4: To clean this area, wipe only with soft dry lintless 

cloth. 
Note 5: The maximum effective width of a funnel pad is 

5/8". 

IMCOM Electronic Components 
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CUTOFF DESIGN CHART 

HEATER VOLTAGE.6.3 VOLTS 
ANODE - TO- CATHODE VOLTAGE.20,000 TO 27,500 VOLTS 
GR1D-No.3 TO- CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
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21VAKP22 

Color Picture Tube 
Ultra- Rectangular Hi= Lite Matrix Screen 

4 X 3 Aspect Ratio Light Neutral Screen Appearance 
Electrical 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series Connected within 
Tube with Each of the Other Two Heaters: 

Current at 6.3 V  900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angles ( Approx.): 
Diagonal   92 deg 
Horizontal   79 deg 
Vertical   61 deg 

Direct I nterelectrode Capacitance ( Approx.): 
Grid No.1 of any gun to all other electrodes   7.5 pF 
Grid No.3 to all other electrodes   6.5 pF 
All cathodes to all other electrodes   15 pF 

Capacitance Between Anode and External {2250 max. pF 
Conductive Coating   1750 min. pF 

Optical 

Faceplate and Safety Panel   F ilterglass 
Light transmission at center ( Approx.)   66% 

Surface of Safety Panel   Treated to minimize 
specular reflection 

Screen   Aluminized 
Matrix   Black opaque material 
Phosphor, rare-earth ( red) sulfide ( blue & green)   P22 

Persistence   Medium-Short 
Array   377,000 Dot trios 
Spacing between centers of adjacent 
dot trios ( Approx.)   0.026 in ( 0.66 mm) 

Mechanical 

Minimum Screen Area ( Projected)   226 sq in ( 1458 sq cm) 

Bulb Funnel Designation  JEDEC No.J561A06 

Bulb Panel Designation   JEDEC No.FP177-3/4 W2 

Base Designationa  Small-Button Diheptar 12-Pin 

(JEDEC No.B12-2441 e Basing Designation   JEDEC No.14BE 

Pin Position Alignment   Pin No.12 Aligns Approx. with 

Anode Bulb Contact 

LTUCOM Electronic Components 
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Operating Position, preferred   Anode Bulb Contact on Top 

Gun Configuration   Delta 

Weight ( Approx.)   35.5 lb ( 16.0 kg; 411) 

Implosion Protection 

Integral Safety Panel   JEDEC No SP177-1 ,4A1 

Maximum and Minimum Ratings, Design-Maximum Values 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   {27.5 max. kV 
20 min. kV 

Anode Current, Long-Term Averageb   1000 max. µA 

Grid-No.3 ( Focusing Electrode) Voltage . 6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value .. 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage lac or dc):c 

Under operating conditions  { 6.9 max. V 
5.7 min. V 

Under standby conditionsd   5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period: 
DC component value   200 max. V 
Peek value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Equipment Design Ranges 

Unless otherwise specified, values are for each gun and voltage 

values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-No.3 ( Focusing Electrode) Voltage  16.8% to 20% of e 
Anode voltage 

• 

• 

• 

• 

MM Electronic Components 
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Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot.... See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.1 voltage of -75 V   80 to 280 V 
At Grid No.1 voltage of - 125 V   215 to 550 V 
At Grid No.1 voltage of - 175 V   365 to 820 V 

Maximum Ratio of Grid-No.? Voltages, Highest Gun to 
Lowest Gun in Any Tube ( At grid-No.1 spot cutoff 
voltage of - 100 V)   1.86 

Heater Voltage.c 
Under operating conditions: 

When standby operation In not utilized   6.3 V 
When 5.0-V standby operation is utilized°   6.0 V 

Under standby condition   5.0 V 

Grid-No.3 Current (Total)   + 15 µA 

Grid-No.2 Current   ±5 PA 

Grid-No.1 Current   +5 µA 

Ilium. D Color 

To Produce White Light of   6550° K + 9300° K + 
7 iA.P.C.D. 27 M.P.C.D. 

CIE Coordinates: 
X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode current 
supplied by each gun ( average): 

Red   41 30 
Blue   24 31 
Green  35 39 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.35 0.75 
Typical  1.70 0.96 
Maximum   2.20 1.25 

Red/green: 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum   1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.70 0.80 
Maximum   0.95 1.10 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 
Horizontal   ± 0.45 in 1± 11.4 mm) 
Vertical   ± 0.45 in Ii 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams . . . ± 0.25 in (± 6.4 MT) 

J23Zir 
Electronic 
Components 

DATA 2 
2-72 



21VAKP22 

Radial convergence displacement excluding 
effects of dynamic convergence 
leach beam)   4- 0.37 in Ii 9.4 mm) 

Maximum Required Correction for Register' 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction   0.005 in ( 0.13 mm) max. 

Typical Operation 

Heater Voltage   6.3 V 

Anode Voltage   25 kV 

Grid No.3 Voltage   Adjusted for focus 

Color Temperature   93000 K + 27 M.P.C.D. 

Raster Size   17.538 x 13.256 in 
(445.47 x 336.70 mm) 

Typical White•Light Output Measured within 5 in 
(127 mm) diameter area centered on tube face: 

At anode current of 1000 µA   { 58 fL 
200 Nit 

Limiting Circuit Values 
High-Voltage Circuits. 

Grid-No.3 circuit resistance   7.5 max. rvin 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-
circuit resistance leach gun)   0.75 max. rvin 

X- Radiation Characteristic 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current of 

300 µA 
35 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JEDEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 be anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above ( such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1. Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers, Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions IPL90-602) as published irt the Federal Register Vol.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 ¡IA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 

rp fr. Electronic DATA 2 
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a The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 

l one-half kilogram) 

b The short-term average anode current should be limited by cir-

cuitry to 1500 microamperes. 

C For maximum cathode life, it is recommended that the heater 

supply be regulated. The series impedance to any chassis con-

nection in the dc biasing circuit for the heater should be be-

tween 100 kilohms and 1 megohm. The surge voltage across the 

heater must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 
operating conditions is recommended to improve the reliability 

of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-

age of 5.5 volts ( Design-Maximum value) may be maintained on 

the color picture tube when the receiver is in the "off" ( stand-

by) position. All other voltages normally applied to the tube 

must be removed during standby operation. 

e Register is defined as the relative position of the beam trios with 

respect to the associated phosphor-dot trios. 

Notes For Dimensional Outline 

Note 1— With tube neck inserted through flared end of reference-
line and neck-funnel-contour gauge (JEDEC No.G162) and 
with tube seated in gauge, the reference line is determined 
by the intersection of the plane C-C of the gauge with 

the glass funnel. 

Note 2— Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch 
(51-mm) circle concentric with blub axis. 

Note 3— The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be grounded with multiple con-
tacts. 

Note 4— To clean this area, wipe only with soft, dry, lintless cloth. 

SAGITTAL HEIGHTS AT POINTS BEYOND EDGE OF MIN SCREEN 
3.18 

1.561 1 10C1. 
VERTICAL " 30 DIAGONAL - HORIZONTAL 

39.65 e 27.94 16.00 
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DIMENSIONAL OUTLINE 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE-
COATING 
1NOTE 

a MAX 
46 

SCREEN 
DIAGONAL 
20 871 

2 MIN. 
630.1  

1.438 à 063 DIA.1 
36.53± I 60 

.250 
6.35 

.250 
6.35 

10.0 
254 

18.919 ±.093  
480.50 2.36 
SAFETY PANEL 

i9.067 j .093  

484.30 2.36   
MOLD- MATCH LINE 

SCREEN WIDTH 
  7.538 

445.47 

BASE 
JEDEC No. 812-244 

(NOTE 2) 

IN 
RADIAL- CONVERGING 

POLE PIECES 

2 935 
74.55 

ANODE CONTACT 
JEDEC No. JI -21 

TRANSPARENT 
- INSULATING 

COATING 
(NOTE 4) 

62.10 R 242 11 
1659.00 V -1 syn. 

I BLUE GUN —\ 

I  % 
l I 
r-- NA n I 

I I 

le / I I 

t ele  . rr 9te0 « I 

\.... ...... L ------ __.,_--e_ 
4... 

p  
162700 

Inches 
Dimensions in unless otherwise noted 

mm 

SCREEN 
HEIGHT 

13.256 
336.70 
MIN. 
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• 

• 

• 

• 

• 

DIMENSIONAL OUTLINE 

14.712 .093 

373.68à 236 
SAFETY PANEL 

14.953 *.093 
379.81 * 2.36 

MOLD- MATCH LIN 

3. 875 *. 125  

2.28I 
5794 

98.42 * 3.18 
12.335: 188 
313.3It 4.78 

19.028* . 375 
483.31 9.53 

3.937 i . 188 

100.00i 4.78 

6 693 t 188 
170.00± 4 78 

92LL- 317193 
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BOTTOM VIEW OF BASE 

- BLUE GUN 

HORIZONTAL 
OF SCREEN 

\A 

GREEN GUN 

8 5° f 5° 

4 ,r 

PL ANE THROUGH 
OF PIN No 2 

AND TUBE AXIS 

2EU6 

Base Specification — JEDEC No.14BE 

Pin 1— Heater 
Pin 2— Cathode of Red Gun 
Pin 3— Grid No.1 of Red Gun 
Pin 4— Grid No.2 of Red Gun 
Pin 5— Grid No.2 of Green Gun 
Pin 6— Cathode of Green Gun 
Pin 7— Grid No.1 of Green Gun 
Pin 9— Grid No.3 
Pin 11— Cathode of Blue Gun 
Pin 12— Grid No.1 of Blue Gun 
Pin 13— Grid No.2 of Blue Gun 
Pin 14— Heater 
Cap— Anode ( Grid No.4, Screen, Collector) 
C— External Conductive Coating 

LOCATION OF RADIAL-CONVERGING POLE PIECES 

VIEWED FROM SCREEN END OF GUNS 

120. 

.590 R 
14 99 

RADIAL POLE PIECES 

INTERNAL 
MAGNETIC 
SHIELD 

oi___t_235 
5" 

.300 
762 

92CS- 213!Sli4 
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0.5 mR/h ISODOSE-RATE LIMIT CURVE 

(JEDEC CURVE No.XC-4) 

• - 
36 

Q 30 

O 

«i• 25 

20 

200 400 two 800 1000 1200 

ANODE CURRENT 

Figure I 

9211321MR1 

X-RADIATION LIMIT CURVE AT A CONSTANT ANODE CUR 

RENT OF 300 µA ( X-RADIATION AT A CONSTANT ANODE 

VOLTAGE VARIES LINEARLY VVITH ANODE CURRENT) 

(JEDEC CURVE No.XC 3) 

22 24 26 28 30 32 

ANODE VOLTAGE 1.V 

Figure 2 

34 36 3e 

92L531160111 
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TYPICAL DRIVE CHARACTERISTICS, GRID DRIVE SERVICE 

10 k 

A
N
O
D
E
 C
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R
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UN
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 ,
. 
A
 

HEATER VOLTAGE .. 6.3 V 
ANO0E—TO—CATHODE VOLTAGE. 20 TO 27.5 kV 
GRID No.3—TO—CATHODE VOLTAGE ADJUSTED 
FOR FOCUS. 

GRID No.2—TO—CATHODE VOLTAGE EACH GUN) - 
ADJUSTED TO PROVIDE SPOT CUTOFF. 

• . ZERO — BIAS POINT l',$ • 
=,_ 

•:.•._ ::: . 
JJr. .. 

. • • 

. ... . • 

• S 111 100 

VIDEO SIGNAL VOLTAGE PER GUN — V 

920,11543 
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CUTOFF DESIGN CHART 
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Figure 3 

V 

- 200 

OICIA 1/10302 

IMPORTANT: Refer to sheet Safety Precautions For Color Picture 

Tubes at front of this section. 
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Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes  5 pF 
Grid No.1 to all other electrodes  6 pF 
[<terral ccrductive coating tu arQue   (750 max pF 

1500 min pF 
Heater Current at 6.3 V  600 ± 30 mA 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light Transmission ( Approx.)   73% 

MECHANICAL 

Weight ( Approx.)   24 lb 
Overall Length 
Neck Length  

22.438 ± 0.375 in 
7.500 ± 0.188 in 

Projected Area of Screen   224 sq in 
External Conductive Coating 

Type   Regular- Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture- Tube Dimensional- Outlines ani Bulb .1165 -He* 
at front of this section 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base . . . Small-Shell Duodecal 5- Pin ( JEDEC Group 4,No.B5-57) 
Basing Designation for BOTTOM VIEW   I2N 

Pin 1- Heater 
Pin 2 - Grid No.I 
Pin :0 - No.% 
Pin II- Cathode 
Pin 12- Heater 

Cap- Anode ( Grid No.3, 
Screen 
Collector) 

C- External 
Conductive Coating 

ANODE 

02 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  20000 max V 
Grid-No.2 Voltage  550 max V 
Grid-No.I Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positis,e bias valu,  0 max V 
Positive peak ualae  2 max V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Heater Voltage   f6.9 max V e 
-k.5.7 min V 

Peak Heater-Cathode Voltage 
•- • - . • •• 

450 max V 
200 max V 

  200 max V 
  100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Unless othermise specified, toltage values 
are postite uith respect to cathode 

Anode Voltage  16000 V 
Grid-No.2 Voltage  300 V 
Grid-No. I Voltage  -28 to -72 V 

Cr •-• I flît ICO o 1 c, • • •-' 

MAXIMUM CIRCUIT VALUE 

Grid-No.I-Circuit Resistance 1  5 max WI 

- 
X-RAPIATIO‘ M CATI101Œ-PAI TI BE.' 

• 

RADIO CORPORATION OF AMERICA 0 
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Picture Tube 

I 

• 

• 

• 

LOW-VOLTAGEELECTROSTATICFOCUS 700 MAGNETICDEFLECTION 
NO ION-TRAP MAGNET REQUIRED 

ELECTRICAL 

Direct Interelectrode Capacitances 

Neater Current at 6.3 V 
Electron Gun  Type Requiring No Ion- Trap Magnet 

5 pF 
6 pF 

;2500 max pF 
12000 min pF 

600 130 mA 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 

Faceplate  Filterglass 
  73% 

MECHANICAL 

Weight ( Approx.)   24 lb 
Overall Length 
Neck Length  

22.438 ± 0.375 in 
7.500 ± 0.188 in 

Projected Area of Screen   224 sq in 
External Conductive Coating 
  Regular-Band 

Icr  Near Reference Line 
For Additional Information on Coatings and Dimensions 

Pr, tore- Tribe Prmen‘ronal-Oritlines rr-rlitilb J165 Z. 
. . . . 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base . . . Small-Shell Ouodecal 6- Pin ( JEDEC Group 4. No.B6-63) 
Basing Designation for BOTTOM VIEW   I2L 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Lilies, otherwise specrIted, toltoge rotors 
are positive with ripe et to cathode 

Anode Voltage  20000 max V 
Grid-No.4 ( Focusing) Voltage 

Po 1100 max V 
550 max V 

de RADIO CORPORATION OF AMERICA 
tier Electronic Components and Devices Harrison. N .1 
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Grid-No.2 Voltage  
Grid-No.I Voltage 

Heater Voltage   

Peak Heater-Cathode Voltage 
Y-nte: 

550 max 

220 max 
155 max 
0 max 
2 max 

56.9 max 
t5.7 min 

  450 max V 
  200 max V 

-.ect to csdhoie: 
.7Itage   200 max V 
  100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are postttve with respect to cathode 

Anode Voltage  16000 V 
Grid-No.4 Voltage -64 to 352 V 
Grid-No.2 Voltage  300 V 
Grid-No.I Voltage -28 to-72 V 

For , , .,.,xtinc ¡ or of f0 ,,,q r-rtr.r 

MAXIMUM CIRCUIT VALUE 

Grid-No.I-Circuit Resistance   1.5 max mn 

For X-radiation shielding consideration,, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
ut 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: 

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

External conductive coating to anode. 

Heater Current at 6.3 volts   
Electron Gun  

Optical: 

Phosphor (For Curves, see front of this Section) . P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  75% 

Mechanical: 

Weight ( Approx  )  24 lbs 
Overall Length  23-1/32" t 3/8" 

Neck Length   7-1/ sc1 t3/e1." 
Projected Area of Screen  
External Conductive Coating: 

Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tbbe Dimensional-Outlines and OulbJi7o HID 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) 
Basing Designation for BOTTOM VIEW  12L 

5 Pf 
6 Pf 

f750 max. Pf 
1500 min. Of 
600 t 60 na 
Type Requiring 

No ( on- Trap Magnet 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-ffaxtaum Values: 

Unless otherwise specified, voltage val-
ues are Positive with respect to cathode 

ANODE VOLTAGE   20000 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N J. 
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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   max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  16.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up Period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val-
ues are eositIve 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 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 
MAGNETIC 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. . f750 max. pf 
1500 min. pf 

Heater Current at 6.3 volts   d00 ± 60 ifia 
Electron Gun  Type Requiring 

No lo,- Tr,; Magnet 

Optical: 

Phosphor ( For curves. see front or thin section) P4--Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  75% 

Mechanical: 

Weight ( Approx  )  24 lbs 
Overall Length  23-1/32" ± 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 

Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Dimensional-Outlinesand Bulb 1170 BID sheets 
at front of this section 

Can Recessed Small Cavity ( JEDEC No.J1-21) 
Base  Small-Shell puodecal 5-Pin IJEDEC Group 4, No. 

85-57) 
12N Basing Designation for BOTTOM VIEW 

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: 

Unless otherwise specified, voltage val-
ues are Positive with resPect to cathode 

ANODE VOLTAGE   max. volts 
GR)D-No.2 VOLTAGE   550 max. volts 

Eel!, i RADIO CORPORATION OF AMERICA 
Ile Electronic Components and Devices Harrison, N. J. 

DATA 
1-64 



21ZP4C 

GRID-No.1 VOLTAGE: 
Negative peak valu ,   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. . 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 positive with respect to cathode 

Anode Voltage   16000 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster -28 to-72 volts 

Maximum Circuit Value: 

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

For X-radiation shielding considerations. see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUÉES 

at front of this Section 

• 

• 

• 
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22JP22 

Color Picture Tube 

• 

• 

"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 
UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT 11,-LIrr SCREEN 
(Utilizing a New Improved Rare-Earth Red- Emitting Phosphor) 

INTEGRAL FILTERGLASS PROTECTIVE WINDOW 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC- FOCUS GUNS 

F,/ / M, 

ELECTRICAL 

Electron Guns, Three Red, Blue, Green 

e Heater, of Each Gun 

  900 mA 
Focusing Method   Electrostatic 
Focus Lens  Bipotential 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles ( Approx. 
  90° 
  79° 
  63° 

Direct Interelectrode Capacitances ( Approx.) 
6 PF 

6.5 PF 
15 PF 

12500 max DF 
2000 min pF 

OPTICAL 

Faceplate and Protective Window   Filterglass 
4IT'• 

Surface of Protective Window  Treated to minimize 
specular reflection 

Screen, on Inner Surface of Faceplate 
  Aluminized, Tricolor, Phosphor-Dot 

b . . .P22--New Rare-Earth ( Red), 
Sulfide ( Blue A Green) Type 

 Red, Blue, Green 
 Medium Short 

  Each triangular group consists of 
a red, green, and blue dot 

0  025 in ( 0.64 mm) 

0 RADIO CORPORATION OF AMFRICA 
Electromc Components and Desoces Harrtson N 1 
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MECHANICAL 

Tube Dimensions 

• 
19  204 - . 375 in ( 487.8 - 9.5 mm) 
6  693 . 188 in ( 170.0 • 4.8 mm) 

21  721 . 093 in ( 551.7 2.4 mm) 
18  976 + . 093 in ( 482.0 ± 2.4 mm) 
15  236 + . 093 in ( 387.0 ± 2.4 mm) 

Minimum Screen Dimensions ( Projected) 
  20.233 in ( 513.9 mm) 

17.446 in ( 443.1 mm) 
13.640 in ( 346.5 mm) 

 227 sq. in ( 1465 sq. cm) 
Bulb Funnel Designation   JEDEC No.JI73-1/2 A1A 
Bulb Panel Designation  JEDEC No.FP173-3/4 B2 
Protective Window Designation  JEDEC No.FPI72-1/2 
Bulb Contact Designation  Recessed Small Cavity Cap 

(JEDEC No.J1-21) 
Pin Position Alignment Pin No.I2 Aligns Approx. 

with Anode Bulb Contact 
Operating Position  Anode Bulb Contact on Top 
Weight ( Approx  ) 32  5 lb ( 14.8 kg) 
Base  Small-Button Diheptar 12-pin ( JEDEC No.BI2-244) 

TERMINAL DIAGRAM ( Bottom View) 

148E 

MAXIMUM AND MINIMUM RATINGS. DESIGN—MAXIMUM VALUES 

InI othelfri.e . pectfied, ratite arr prr• ii ru gun and 
,oltage taint. , aro pn.Ittl, utth te.pect to cathode 

Anode Voltage 
)27,500 max V 
120,000 min V 

Typical Anode Current, Long-Term Average. . . . 1000 max A 
Grid-No.3 ( Focusing Electrode) Voltage  6000 max V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max V 

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



22JP22 

Grid-No.I Voltage 
400 max V 
200 ma ,, V 
0 max V 
2 max V 

Heater Voltage ( AC or DC) 
• 

4110 Peak Heater-Cathode Voltage 

• 

6.9 max V 
15.7 min V 
5  5 max V 

450 max V 

200 max V 
200 max V 

200 max V 
0 max V 

EQUIPMENT DESIGN RANGES 

¿l ess otherwise specified, values are for each gun and 
voltage values are positite with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 ( Focusing Electrode) Voltage  16.8% to 20% 
of anode volts 

Grid-No.2 and Grid-No.I Voltages See accompanying 
Cutoff Design Chart 

Maximum Ratio of Grid-No.2 Voltages 1  86 

Grid-No.3 Current (Total)   -45 to + 15 
Grid-No.2 Current   -5 to ,5 
To Produce White 9300°K + 27 M.P.C.D. 

(CIE Coordinates x - 0.281. Y - 0.311) 

Displacements, Measured at 

Red Blue Green 
34 32 34 % 

Min Typ Mas 
  0.75 1.10 1.50 

0  65 1.00 1.50 

Center of Screen 
0  60 0.91 1.30 

.0  47 in ( , I1.9 mm) 
+0  45 in (+ 11.4 mm) 

.0.25 in ( ,6.4 mm) 

.0.37 in ( ,9.4 mm) 

(3 RADIO CORPORATION OF AMERICA Electronic Components and Devices Harrison. N. J. 
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22JP22 

Maximum Required Correction for 

Registerc ( Including Effect of 

Earth's Magnet Field when • Using Recommended Components) 

0  005 in ( 0.13 mm) max 

EXAMPLES OF USE OF DESIGN RANGES 

tole s, oth,rulse sp,c•it ted, ria rattle. ate for 

ea ch gun and are postrire utth rrspect to cathode 

Anode Voltage   25.000 V 

Grid-No.3 ( Focusing Electrode) Voltage. 4200 to 5000 V 

Grid-No.2 Voltage when circuit 

design utilizes grid-No.I voltage 

of - 150 volts for visual extinction 
of focused spot  285 to 685 V 

Grid-No.I Voltage for visual 

extinction of focused spot when 

circuit design utilizes grid-No.2 
voltage of 400 volts   -95 to - 190 V 

Heater Voltage 
•0   6.3 V 

5.0 V 

LIMITING CIRCUIT VALUES 

Grid-No.3 circuit resistance 

In orderto minimize the possibility of damage to the tube 

caused by it momentary internal arc, it is recommended that the 
high-roltage power supply and the grtd-'tu. A power supply be 
of the I mited-energs type, In whtch the short, ', nit 1,11•1,11( 

does not exceed 20 Hru-u. 

7.5 max M 

t. ow- Voting'. Circuits 

Effective grid-No. 1-to-cathode-

circuit resistance ( Each gun) 0  75 max H. 

Th, lo )-s,Ita,c ii.utts, luir luding all heater eircuits, 

should I', analy,cd ir assuming thy color picture tub, heater 

is connected directly to the receiver chassis ground. Under 

these conditions thy t trcuits to the elements of all tubes, 
including the color picture tube, operating from the same 

heater winding dud all connections of ans other circuits to 

the heater winding should each have an impedance such that 

their respective power sources in combination will not supply 
a continuous short circuit current of more than 750 mA total 

in the is picture tube heater ground connectIon. Tie 

leads from all other circuits must be separated from the pic-
ture tube leads h) a minimum distance of 0.25 inch (b.1 mm) 
to present enerus transfer to the pictui, tube t ircuits. Such 

current limitat ion will help prevent picture tube damage in 

ase of moment., s rs, St d,. 

• 

• 

• 
LAT , RADIO CORPORATION OF AMERICA 
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For magtmum cathode life, it Is recommended that the heater suppl, be 
regulated at n.3 volts. The , ertes impedance to an, chat..., connection 
an the IX: btasing circuit forthe heater should be between 100,000 ohms 
and 1 megohm. 

b For curve, ,ee;':,e — , (Bt., 
at Font ot this "-

C For ' instant on" applicatt.o.,. a r.simum heater voltage of í.5 volts 
Ide•ign.maxtmum , duel ma,- be maintained on thy color picture tube when 
the rereiver Is in the ' off . tstandb, 1.....itton. All other voltages 
normally applied to the tube muo be remote.] during standby, operation. 

d Pcei.icr is defined ns th. ,r .,,..,, on of the beam trios with 
re,p,oI to the , • • • 

GENERAL CONSIDERATIONS 
X- Radiation Warning. Because the 22JP22 is designed to 

be operated at anode voltages as high as 27.5 kilovolts ( de-

sign- maximum value), shielding of the 22JP22 for X-radiation 

mny be needed to protect against possible injury from pro-

longed exposure at close range. 

Orientation. The 22JP22 must be operated with tube axis 

in a horizontal position and with the blue gun uppermost ( i.e., 

the anode contact button on top/. 

The Deflecting Yoke and tube axes must i oincide and the 
yoke must be free to move along the neck for a distance of 
approximately. (I.5 inch I 13 mm) from its most forward posit ion 

for adjustment purposes. The the mount should also provide 

for a small amount of rotational adjustment. 

Contact to the external conductive coating should be made 

by multiple fingers to prevent possible damage to the tube 
from localized overheating due to poor contact. 

Misregister Compensation. Proper operation of the 22JP22 

requires compensation for the effects of extraneous magnetic 

fields, the earth's magnetic field, and other causes which 

may produce misregtster. Compensation for these effects may 

be accomplished by the use of a purifying magnet. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE JEDEC No.G(62 

l' 1.750 (44.45) 

3.500 
(88 90) 

6.250 ( 158.75) 01A.  
5.918 050.32)01A. 

2.226 r(56.541DIA1 
1.656 Du, 
42.06) 

REFERENCE ( 317.4.9902) 
LINE 

DIMENSIONS IN INCHES 
(dim) 

1.150 o 
(29.2 Ir• 1.869 

  5 400 
(137.16) 

.520 
(13.21) 

.762 
(19.36) 

1.010 
(25.65) 

2.673 
5.052 (67.89) 

(128.32) L 

92LM - 1956 

Reference lane is determined by plane C- f:' when gauge is seated. 

Ci) RADIO CORPORATION OF AMERICA 
Electronm Components and Dev,ces Harrlson N 1 
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DIMENSIONAL OUTLINE 

BASE 
143131.063»  ..( JEDEC No212-244 <it. 
(36.551E) ,.. i (NOTE 2) 4eCt 4a" e.si 

250 
(754), INTERNAL  

CONTACT q---. 4 II 2.93, RADeL-CONVERGING . C. ',Vie ‘ 
AREA OF 4.4) .\, ( 74 5) -&,5M, PIECES 
)(TERN 

C NDUCT am JEDEC Na J1-21 / 

(NOTE 3) s 0403 TRANSPARENT NSULATNG 
COATING  
NOT50E 40)  

18.7285.093(475.712.4) 
""- PROTECTIVE WINDOW 

18.976/.093(4132.0±2.4) 
MOLD- MATCH LINE 

SCREEN WIDTH 

'17381 /4e :e 
010 44'›,ee9e 

osikeew, 
494;:eropei 

cjsf,.,Pote, 
41(eip 

14.9(4 ± 0931378852.4) 4661. pzi, 
PROT CT WE 
WINDOW (1184 48) 

t 1 'ç 
L 

DIMENSIONS IN INCHES 
(mm) 92LL-MOR2 

Note 1: With tube neck inserted through flared end of 
reference- line and neck- funnel- contour gauge and with tube 
seated in gauge, the reference line is determined by the 
intersection on the plane C- C' of the gauge with the glass 
funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base ivi ll fall within a 2- inch 
(51- mm) circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the 
contact area of the external conductive coating. The actual 
area of this coating wi II be greater than that of the con-
tact area so as to provide the required capacitance. Ex-
ternal conductive coating must be grounded with multiple 
contacts. 

• 
-- 

11640.,, q .- 1 (3465)  ,;---7 1 

SCREEN 'L'-4 , 3.138 R. , 
HEIGHT , ' 

t . 1--- t. - 200 
w 
• (508 )R. 1 

I5236±.095(387.012M +-+-- 1 2752(700) 
MOLD-MATCH LINE ,..B339t.063._¢.69.ppe„ 
4172±1250090±3.21 

.125,r,,i,i32.1ezl....i.7-4,31 

+ 192041375(4E178595) - ... 

Note 4: To clean this area, wipe only with soft, dry, 
lintless cloth. 

LOCATION OF RADIAL—CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

for type 22JP22 is the same as that shown for type 25XP22 

DATA 3 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



22JP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE 6 3 VOI 11 

MODE-TO-CATHODE VOLTAGE • 25000 VOLTS 

GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300° 6+17 11.C.P.D. WHITE-LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300° 6+27 M.P.C.D. WHITE: 
RED GUN : 34% 

BLUE GUN : 

GREEN GUN : 31% 

RASTER SIZE: 17.146 .. X 13.610" (413.1 on X 346.5 444) 
• MEASURED WITHIN 4" — DIAMETER AREA CENTERED ON TUBE FACE. 
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Cutoff Design Chart 

HEATER 
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GRID 

VOLTAGE 
-TO- CATHODE 

-No. 3 - TO-CATHODE 

• 63 VOLTS 
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ADJUSTED 
27,500 
FOR 
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Typical Drive Characteristics 
Cathode- Drive Service 

HEATER VOLTAGE = 63 VOLTS 
ANODE - TO - GRID - No. I VOLTAGE = 20000 TO 27500 VOLTS 
GRID - No. 3 - TO - GRID - No.' VOLTAGE ADJUSTED FOR FOCUS. 
GRID - No. 2 - TO - GRID- No.1 VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED CATHODE-
TO- GRID - No. i ( EACH GUN) VOLTAGE ( Ekci) 

• = ZERO - BIAS POINT 
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Typical Drive Characteristics 
Grid- Drive Service 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE-TO- CATHODE VOLTAGE • 20000 TO 27500 VOLTS 
GRID -Ne 3- TO - CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
GRID-No.2-70-CATHODE VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED GRID-Nel-
TO-CATHODE (EACH GUN) VOLTAGE (Ecle 

• • ZERO- BIAS POINT 
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Color Picture Tube 

• 

"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 
UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 
ALUMINIZED TRICOLOR PHOSPHOR-DOT " Hi -Lite" SCREEN 

(Utilizing an Improved Rare-Earth Red-Emitting Phosphor) 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

For Use in Color- TV Receirers 

The 22KP22 is the some as the 22JP22 except for the following 
items: 

OPTICAL 

Faceplate   Filterglass 
Light tr ion ( Appro.  )  69% 
Fac ,n1 -it ro!. (171v , -(ri nt no r 1 

MECHANICAL 

Tube Dimensions 

19  012 . 375 in ( 482.9 ± 9.5mm) 
  28 lb ( 12.7 kg) 

a t, to, ..mmendedthat thecabinet beprovided with a shatter- proof, glass 
..ver oser the face nf the 221W22 to protest ti from being struck acci_ 
dentallv and to protect against possible damage resulting from tube im-
plosinnunder someahnormalcondttion. Thas safetycover can also provide 
x-radiattonprotectlon when required. 

DIMENSIONAL OUTLINE 

Dimensions shorn are only those which are different 
from the corresponding dimensions for the 22JP22 

30.5 
(77,) SPM.R. 

INCHES 
DIMENSIONS IN ( m.) 

19 012±375 

482 9±951 

12.319±.188 

(3I2.9±4.8) 

92LS-129981 

0 RADIO CORPORATION OF AMERICA 
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Typical Light- Output Characteristic 

HEATER VOLTAGE , 6.3 VOLTS 
ANODE-TO- CATHODE VOLTAGE , 25000 VOLTS 

GRID-No. 3- T0-CATHODE VOLTAGE ADJUSTED FOR FOCUS 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300, X + 21M P.C.D. WHITE-LIGHT OUTPUT 

PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 9300° K + 27 11.P.0 0 WHITE. 

RED GUN r 34% 

BLUE GUN : 32% 
GREEN GUN : 34% 

RASTER SIZE: 17.446 X 13.640 1443.1 mia X 346.5 ovol 

•MEASURED WITHIN 4' - DIAMETER AREA CENTERED ON TUBE FACE. 
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22UP22 
Color Picture Tube 

Perma-Chrome Banded- Type implosion Prorecrion 

90° Rectangular HI -LITE Screen 
New Rare- Earth ( Red) Phosphor Unity Current Ratios 

ELECTRICAL 
Electron Guns, Three with Axes 

Tilted Toward Tube Axis   Red. Blue, Green 

Heater, of Each Gun Series 
Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 V°  900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 
Deflection Angles ( Approx.): 
Diagonal   90 deg. 
Horizontal   79 deg. 
Vertical   63 deg. 

Direct lnterelectrode Capacitances ( Approx.): 
Grid No.1 of any gun 

to all other electrodes   6 pF 

Grid No.3 to all other electrodes . . .   6.5 pF 

All cathodes to all other electrodes   15 pF 

External conductive coating ,{ 2500 max. pF 
to anode ( Approx.)   2000 min. pF 

OPTICAL 
Faceplate   Filterglass 

Light transmission at center ( Approx.)   42% 

Surface   Polished 

Screen, on Inner Surface of Faceplate: 

Type   Aluminized, Tricolor, Phosphor-Dot 

Phosphor (three separate  bcollectively)". . . P22—New Rare-Earth (Red), 
Sulfide ( Blue & Green) Type 

Fluorescence and phosphorescence 
of separate phosphors, 
respectively   Red, Blue, Green 

Persistence of group phosphorescence   . . . Medium Short 

Dot Arrangement   Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of adjacent 
dot trios ( Approx.)   0.025 in (0.64 mm) 

MC2Ji Electronic Components 

DATA 1 
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22UP22 
MECHANICAL 

Minimum Screen Area ( Projected): 227 sq. in ( 1465 sq. cm) 
Bulb Funnel Designation   JEDEC No.J173-1/2 AlA 
Bulb Panel Designation   JEDEC No.FP173-3/4 
Base   Small-Button Diheptar 12-pin 
Pin Position Alignment   Pin No.12 Aligns Approx. 

with Anode Bulb Contact 
Operating Position   Anode Bulb Contact on Top 

Weight ( Approx.)   29 lb ( 13.3 kg) 

MAXIMUM AND MINIMUM RATINGS, Design- Maximum Values 

Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

{27,500 max. V Anode Voltage   
20,000 min. V 

Total Anode Current, 
Long-Term Average   1000 max. 

Grid-No.3 ( Focusing Electrode) 
Voltage   6000 max. V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage ( ac or dc): 

Under operating conditions°  max. V 
5.7 min. V 

Under standby conditions°   5.5 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with respect tocathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . . 450 max. V • 

After equipment warm-up period: 

Combined AC and DC value 200 max. V 
DC component value   200 max. V 

Heater positive with respect to 
cathode: 

AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 ( Focusing Electrode) Voltage  16.8% to 20% 
of Anode Voltage, 

PA 

1000 max. V 

Electronic DATA 1 
Components 



22UP22 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused 
Spot   See CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube ( At grid-No.1 spot cutoff 
voltage of - 100 V)   1.86 

Heater Voltage: 

Under operating conditions°   6.3 V 
Under standby conditions'   5.0 V 

Grid-No.3 Current (Total)   -45 to + 15 p.A 

Grid-No.2 Current   -5 to +5 µA 

To Produce White 9300° K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y -= 0.311): 

Percentage of total anode 
current supplied by Red Blue Green 
each gun ( average)   34 32 34 % 

Ratio of cathode currents: Min. Typ. Max. 
Red/blue   0.75 1.10 1.50 
Red/green  0.65 1.00 1.50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 

Horizontal   + 0.47 in (± 11.9 mm) 

Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the 
blue beam and the converged 
red and green beams   ± 0.25 in (± 6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)   + 0.37 in (± 9.4 mm) 

Maximum Required Correction for 
Registerd ( Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the center of the 
Screen in any Direction 0   005 in ( 0.13 mm) max. 

LIMITING CIRCUIT VALUES: 

High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. MQ 

In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 power 
supply be of the limited-energy type, in which the short-
circuit current does not exceed 20 mA. 

DUCEM Electronic Components 
DATA 2 
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22UP22 

Low-Voltage Circuits: 

Effective grid-No.1-to-cathode-
circuit resistance (each gun) 0  75 max. MQ 

The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater is connected directly to the receiver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other cir-
cuits to the heater winding should each have an impedance 
such that their respective power sources in combination 
will not supply a continuous short circuit current of more 
than 750 mA total in the assumed picture tube heater 
ground connection. The leads from all other circuits must 
be separated from the picture tube leads by a minimum 
distance of 0.25 inch (6.4 mm) to prevent energy transfer 
to the picture tube circuits. Such current limitation will 
help prevent picture tube damage in case of momentary 
cascade arcing. 

° For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

b For curve, see Group Phosphor- P22- New Rare Earth (Red), 

Sulfide (Blue & Green) at front of this section. 
C For"instant on" applications, a maximum heater voltage of 
5.5 volts ( design-maximum value) may be maintained on the 
color picture tube when the receiver is in the " off' ( stand-
by) position. All othervoltages normally applied to the tube 
must be removed during standby operation. 

Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 
Because the 22UP22 is designed to be operated at 

anode voltages as high as 27.5 kilovolts (design-maxi-
mum value), shielding of the 22UP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 
BASE SPECIFICATION — JEDEC No. 14BE 
Pin 1: Heater Pin 11: Cathode of Blue Gun 
Pin 2: 
Pin 3: 
Pin 4: 
Pin 5: 
Pin 6: 
Pin 7: 
Pin 9: 

d 

Cathode of Red Gun Pin 12: 
Grid No.1 of Red Gun pin 13: 

Grid No.2 of Red Gun Pin 14: 
Grid No.2 of Green Gun Cap: 
Cathode of Green Gun 
Grid No.1 of Green Gun C: 
Grid No.3 

Grid No.1 of Blue Gun 
Grid No.2 of Blue Gun 
Heater 
Anode ( Grid No.4, 
Screen, Collector) 
External Conductive 
Coating 

Electronic DATA 2 
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22UP22 
BOTTOM VIEW OF BASE 

BLUE GUN 

HORIZONTAL 
OF SCREEN 

GREEN GUN 

8.5*• 

PLANE THROUGH 
Q OF PIN No. 2 
AND TUBE AXIS 

RED GUN 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

120. 

RADIAL POLE PIECES 

590 
14.99 R. 

INTERNAL MAGNETIC 
SHIELD 

L .235 

.300 
7.62 

3.97 

92CS-17835P3 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: With tube neck inserted through flared end of refer-

ence-line and neck-funnel-contour gauge JEDEC 

No.G162 and with tube seated in gauge, the reference 

line is determined by the intersection of the plane 

C-C' of the gauge with the glass funnel. 
Note 2: Socket for this base should not be rigidly mounted; 

it should have flexible leads and be allowed to move 

freely. Bottom circumference of base will fall within 

a 2-inch ( 51-mm) circle concentric with bulb axis. 
Note 3: The drawing shows the size and location of the con-

tact area of the external conductive coating. The 

actual area of this coating will be greater than that 

of the contact area so as to provide the required 

capacitance. External conductive coating must be 
grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, lintless 
cloth. 

LP 1-1—3)//- 1 Electronic DATA 3 
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22UP22 
1438 t63 
€ 531.1130 

BASE 
JEDEC No. BI2 - 244 ( NOTE 2) 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 31 

r--

SCREEN 
HEIGHT 
13.640 
346.46M1N 

.250 
6.35 -""i  

ç. 

5 , MAX. 
.250 

MAX. MAX. 
51 

Dimensions in Inches/mm 

.250 
6.35 

  10.0 
254 

18.256 m. 
463.70u 

RIM-BAND OPENING 

  19.118 t.093  
485.60 ± 2.36 

0.0. OF TENSION BAND 

DIMENSIONAL 

INTERNAL 
RADIAL- CONVERGING 

POLE PIECES 

SCREEN WIDTH 
  1.446 um 

443.13 • 

CAVITY CAP 
EDEC No. JI -21 

500 R II 

72.0 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 4) 

.078 
13-- MAX. 

7.665 
194.69 

IS. 527± . 100 
394.39t 2.54 
0.0. OF 
TENSION 
BAND AND 
CRIAPSEAL 

, SCREEN DIAGONAL 
20.233  
5,3.52 MIN. 

CLEARANCE AREA FOR 
TENSION BAND CLIP 

IUCED- 1 Electronic __I Components DATA 3 



22UP22 
OUTLINE 

• 

• 

• 

POINT OF 
TANGENCY 

14.420 
366.27 
RIM- BAND 
OPENING 

1 

2.3501.125 
59.6913.18 

3.122 
79.3 

3.9801.125  
101.0913.18 

92LL- 2298171 

TENSION BAND 

RIM BAND 

••••  

L._ 4.661 t.I88  
118.3914.78 

15.88 

ele 

<,4e 

  8.339±.063  6.693t.188  
211.8 ± 1.60 170.00t 

I2.319±.188   
312.90.14.79 

19.012 '1.375  
482.901' 9.53 

Electronic DATA 4 
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22UP22 

CUTOFF DESIGN CHART 

HEATER VOLTAGE r 63 V 
ANODE - TO- CATHODE VOLTAGE r 20,000 TO 27,500 V 
GI410 - No 3 - 70-CATHODE VOLTAGE ADJUSTED FOR FOCUS • • . • . - • - . • . . • _ . • • • • • • • • • - • 1 • • . • 

000 

800 

LI:4 600 

o 

o 
LA' 

c, 400 

FC2 

o 200 

o 

O 

-200 

0 -50 -100 -150 

GRID - No I - TO - CATHODE VOLTAGE — V 

-200 

92CM-12803R1 

u 
Electronic DATA 4 
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22WP22 

Color Picture Tube 
Perma-Chrome Banded-Type Implosion Protection 
900 Rectangular HI- LIT E Screen 
New Rare- Earth ( Red) Phosphor Unity Current Ratios 

This data sheet is to be used in 

conjunction with data for RCA-22UP22. 

For general data, maximum and minimum ratings, 
equipment design ranges, limiting circuit values, x-
radiation warning, and base specification of the 
22WP22, refer to the 22UP22 except as noted below. 

MECHANICAL 

Tube Dimensions ( excluding mounting lugs): 

Diagonal   21.971 ± . 093 in ( 558.06 ± 2.36 mm) 

Greatest 
Width   19.118 ± .093 in ( 485.60 ± 2.36 mm) 

Greatest Height ( including tension-
band clip)   15.527 ± . 100 in ( 394.39 ± 2.54 mm) 

Weight ( Approx.)  29 lb ( 13.3 kg) 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different 

from the corresponding dimensions for the 22UP22. 
Top View 1.060 Mounting Lug Detail 

26.92 er55 

14 22 r 880 e, 
22.35 

560 

19.118 ± .093 ' 

485.60* 2. 36 
0. D. OF TENSION BAND 

Electronic 
Components 

/  .560 0,A 

14.22 

670 

Li 500* 062 
12.70* 1.57 

1 
1 250 
3175 

( NOTE 2) 

DATA 
8-69 



22WP22 
DIMENSIONAL OUTLINE ( Coned) 

Front View — 

7.0883.125 
1130043318 

tcuu 
360.07 

Front Side View 

15.604,,A, 
39634 

19 332 MAX. - -

491 03 
17.810 

452.37 
8.352 
212.14 

7.665 
194 69 

15.5273100 
394 3932.54 

0 D. OF TENSION 
BAND AND CRIMP 

SEAL 

CLEARANCE AREA 
FOR TENSION BAND CLIP 

21.971 k 093 
558,6 ,2.36 0 D OF TENSION BAND 

921t- 2396P3 

Inches 
Dimensions in — unless otherwise noted 

MfTl 

Note 1: "Z" is located on the outside surface of the face-
plate, on the screen diagonal at a point . 125" beyond the 
minimum screen. This point is used as a reference for the 

mounting lugs. 

Note 2: The tolerance of the mounting lug holes will accom-
modate mounting screws up to 0.375 in ( 9.5 mm) in diameter 

when positioned on the true hole centers. 

CMCODI. Electronic Components 

DATA 



23AHP4 

Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  600 ± 30 Ma 

11 seconds 
  Electrostatic 

Heater Warm-Up Time ( Average)   
Focusing Method 
Deflection Method  Magnetic 
Deflection Angles ( Asprox.): 

Diagonal   92° 
Horizontal   800 
Vertical   65° 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes 6 
Cathode to all other electrodes . 5 kLe-f 

External conductive coating to ultor. . {21g ) 77,: 
e4+f 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate 
Light transmission at center ( Annrox  )  

Phosphor (For Curves. see front of this Section). 

Fluorescence  
Phosphorescence   

Persistence   

  Filterglass 
78% 

.P4—Sulfide Type 
Aluminized 

White 
White 

Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length  18" ± 3/8" 
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   5-1/2" t 3/16" 
Curvature of faceplate ( Radii): 

Center 
Edge 

Screen Dimensions ( Minimum): 
Greatest width  19,1/4" 
Greatest height   15-1/8" 
Diagonal   22-5/16" 
Projected area  282 sq. in. 

Weight ( Anprox  )  25 lbs 
Operating Position  
Can Rec ,s-ed Small Cavity ( JEDEC No.J1-21) 
Bulb  J187C1 

  50" 
  36-3/4" 

Any 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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23AHP4 

Base Short Small-Shell Dundeull t n 
(JEDEC Grouu 4, Ht.• ;'03) 

Basing Designation for Bolf0M VIEW  121 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid Np.A 
Pin 10 - Grid No,/ 
Pin 11 - Cathode 
Pin 12 - Heater 

Can PLUtor 
lGrit 
Grin Ni. I,, 
Colle7tnrl 

C - Exter1 
Condu:-tive 
Coating 

GRID-DRIVE* SERVICE 

Unless otheruise specified. voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

522000 M3X, 

t11000 min. 
ULTOR VOLTAGE   

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  f6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equiPment warm-up ner og 

not exceeding lb seconds   450 max. volts 
After eftiHment 200 max. volts 

Heater post wit 
t 200 max. volts • i • , 

Typical Operating Conditions: 

With ultor voltage lEn,hl of 280oo volts 
and grid-No.2 voltage lE, 20 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 

volts 
volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  1.5 ",--tx. megnhms 

• 

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



23AHP4 

CATHODE-DRIVE4 SERVICE 

in/ens otherwise specified, voltage valNe 

1,)sitive kith respect to grid 

Maximum and Minimum Ratings, Pesign-Maxtmum t. 

v 

-ao. volts 

Typical Operating Conditions: 

With ultor-to-grid-lio.1 

voltage lEc 5 g1 1 of !Root, volts 

and grad-No.2-to-grid-No.1 

voltage of 400 volts 

Grid-No.4 t No.1 
Vol t itle• 0 . o 400 volts 

Cathodp-to-Orid-No.1 Voltase 
for vkudl extinction of 
focu ,,ed rdster.   l36 to 78 volts 

Field 'ltrondth uf Adiustdhle 
Oinnot ,   0 to 11 gausses 

Maximum Circuit Values: 

, inuit kesistance  1.5 max. megohms 

* Grid drive is the operating condition in which the video signal varies 
the grtd-No.1 potential with respect to cathode. 

e the yr 0- No . .1 ( or d-No u-gr d-No . 1 ) voltage required for optimum 
focus of any individual tube will have a value anywhere between O and 
400 ,, olts. is independent of ultor carrent and will remain essentially 
constant for valuesof ultOr ( Or ultor - t 0-9, 1d-No . 1) vcltage or gr (1-
No.2 ( or grid-No.2-t0-grid-No.1) voltage within desidn-maxieeo ratings 
Shown for these items. 

* See Raster-Cutoff-Range Chart for Grid-Drive Service. 

Distance from Reference Line for sJitacle PM centering magnet should 
not exceed 2-1/4 . . The specified centering magnet compensates only 
for the effect which mechanical tube tolerance, may have on the location 
o. the urleflected ,ocused spot with respect to the center of the tube 

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

DATA 2 
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23AHP4 

face. maximum field strength of adjustable centering magnet equals: 

Ece or Ec ol ( volts) 

  x 10 gausses 
16000 ( volts) 

4 See Raster-Cutoff-Range Chart for Cathode-Drive Service. 

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 beapplied 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. 

OPERATING CONSIDERATIONS 

I-Ray Warr:tug. When operated at ultor voltages up to 

kilovolts, this picture tube does not produce any harm. ,... 

X-ray radiation. However, because the rating of this t,r, 

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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23AHP4 

20 Y. C(NOTE 6) 

TRANSPARENT PROTECTIVE COATING 
(OPTIONAL) 

SCREEN WIDTH 19à» M. 

24 R. 

48R. — 

E 

12" 

250" 

SCREEN HEIGHT 

4ef 

REFERENCE LINE (NOTE 2) 

SHORT SMALL-SHELL DUODECAL 6 PIN BASE JEDEC GROUP 4, N286-203 (NOTE 3) 
3.109” 2.1t," 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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ULTOR RECESSED SMALL 
CAVITY CAP 

JEDEC Na J I -21 
(NOTE I) 

REINFORCNO RIBS 
SEE PANEL DETAIL 

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



23AHP4 

.01e-.015" 

i2.150" 

3.37S" 

.4Sei 

MOLD-MATCH LINE 

 -71 
e SPLICE LINE  

SEAL But_Gc 
(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 t30 ° . ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE- LINE GAUGE JEDEC No.G-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. 

MOTE 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 2-5/4", 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, W1PEONLY 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 WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: AREA BETWEEN MOLD-MATCH LINE AND SEAL BULGE IS 

1/2. MINIMUM. THIS SHOULD BE THE MAXIMUM WIDTH OF TUBE 

SUPPORT BAND. SUPPORTS MUST BE SPACED FROM THE TUBE BY 

THE USE OF CUSHIONING PADS MADE OF ASPHALT- IMPREGNATED 

FELT, OR EQUIVALENT. 

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



23AHP4 

BULB-CONTOUR DIMENSIONS 

• LONG-SIDE VIEW 

K-

J-

- 

9.74" — 

8k7"-

6.4r— 71:1 

--M 

4.72' 1  

am-

2.65' 

G 

„4e4 
dp-

\ • e 
6. tm 1. 

D 

REFERENCE LINE.7:1.5 

Co 

SHORT-SCE VIEW 

sor 7.89' 7.8' 
71.5e 6.15'.31151-.21;"e7: L'''i 

B 2.2W-1 

1 I 
1 1 

I Gk 6.03"  

FSI-----5.28"  

0.12t7gr I  

6/8' 1 
753' 

9G13"  
1 

 8.28   

92CL-I0822 

e 

TP.5« 

\ 

NOTE: PLANES A THRU K ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE C-D LINE. THESE COORDINATES 

DESCRIBE THE BULB EXTERNAL CONTOUR IN PLANES THROUGH THE 

TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

(eDlell RADIO CORPORATION OF AMERICA 
irefle Electron Tube Division Harrison, N. J. 
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Picture Tube 

1111,LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
NO ION-TRAP MAGNET REQUIRED 

ELECTRICAL 
Direct lnterelectrode Capacitances 

Cathode to all other electrodes  5 pF 
Grid No.1 to all other electrodes  6 pF e External conductive coating to anode 

11700 min pF 
f2500 max pF 

Heater Current at 6.3 V  600 ± 30 mA 
Heater Warm-up Time ( Average). . . „ 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 
11,Phosphor   or P4--Sulfide Type, Aluminized 

curves, see front of this sec ti on 

Faceplate Filterglass 
Light transmission ( Aonr5..I  76% 

MECHANICAL 

Weight ( Approx.)   25 lb 
Overall Length   14.875 t 0.281 in 
Neck Length  5.125 t 0.125 in 
Projected Area of Screen   282 sq in 
External Conductive Coating 

Type  Regular- Band 
Contact are, for grodnaing  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Penture -Tube Dimensional- Outlines and Bulb J187 E sheets 
-(t_ front c( this section 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7- Pin, 

Arrangement I ( JEDEC No.67-208) 

Ill) P"- TERMINAL DIAGRAM ( Bottom View) 

ANODE 
Pin "3— C“-ii No.2 
Pin 4 — Grid No.1 
Pin 6 — Grid No.1 G2 
Hr /— ((ate:51e 

8— He,_:ter 
ap — Anode ( Grid No•.3. 

Grid No.5, Screen, 
Col lector) 

C - External Conductive 
(r ( rse 

• 

• 
H N 

EN1E 

RADIO CORPORATION OF AMERICA 
*/*/ Electronic Components and Devices Harrison. NJ 
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MAXIMUM ANO MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, voltage values 

are positive with respect to cathode • Anode Voltage  522000 max V 
tI2000 min V 

Grid-No.4 ( Focusing) Voltage 
Positive value   1100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  5550 in V 
L200 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   56.9 max V 
t5.7 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 -.1rm-up perioi   200 max V 
He -,ter positive .e.Cth respect to cathede: 

Combined AC und DC voltge   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 NoJ 

Anode Voltage  16000 V 
Grid-No.4 Voltage  Oto 400 V 
Grid-No.2 Voltage  400 V 
Cathode Voltage  to 78 V 

MAXIMUM CIRCUIT VALUE 

• 

• 

• 
Grid-No.I Circuit Resistance   1.5 max MD 

• 

RADIO CORPORATION OF AMERICA (b • 
Electronic Components and Devices Harrison. N. J. Are 



23ASP4 

Picture Tube 

• RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

The 23ASAI : s the same as the xvINP4 except for the follow:ne 
stems: 

Mechanical:•  

Tube Dimensions: 
Overall length   li" ± 3/8" 
Neck length  4-1/2" ± 3/16" 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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23BDP4 

Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 2?BDP4 Is the same as the 2eP4 ercett for the followine ;tern: 

Optical: 

Surface of Protective Panel   Treated to reduce 
specular reflection 

RADIO CORPORATION OF AMERICA 
Electron Tube unnsion Harrtson N 
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Picture Tube 

• RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSIATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

e Electrical: 
t-r,.ar,cnt it fr.) volts  600 ± 30 Ma 

• 

melter :.) rm-Un Time ( verlge)   11 seconds 

0irect Interele)..trole iloll..itl' • 
,rli No.i to ill other electr o 
..4tfode to ) 11 other electro:- . 5 

Extern41 -.onda v, r-cti-- coition to ilo . {.., 
1700 min. 
2500 max. 

Llectron Gun   lyre l5dluiring No Ion-Trap 

Optical: 
faceol4te  FilterolaSS 

Linht tran,mis,,,on Hooro,.)   - 784 
Phosphor For Curve,, ,,,,, 1 r cm: u t ..,,, St,_tiun) 

Mechanical: 

TYPe, 
Muminised 

 /dny 
  25 los 
  18-1/8" ± 3/8 

± 3/16" 

  282 sq. in. 

Pegular Band 

Contact ared for gro, ,  Near qeference Line 
For Additional Information nn Coatings uni Dimensions: 
:ieePscture-Tubelhmenstonal-OutItnes,IndBulbJ287CIF sheets 
it the front of this section 

Cry  Recestned 3mall Cavity ( JEDEC No.J1-21) 
Base   :4hort Omall-5hell Duodecal 6-Pin 

(JEUEC Group 4, No.136-203) 

Basing Designation for eirom VI)4//   12L 

Pin 1 - ileater 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10 -Gril No.! 
Pin 11 - C it hoctr 
Pin 12 - lieiter 

ULTORG4 

Ge5 
CL 

Cap - Sil for 
(Grid No.3, 
Grid No.5, 
Collector) 

Ce External 
Conductive 
Coating 

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

DATA 
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Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE 125000 max. volts 
t11000 min. volts 

GRID-No.4-TO-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  450 max. volts 

GRID-No.2 TO-GRID-No.1 VOLTAGE f 225 max. volts 
t 40 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  70 max. volts 
CATHODE-TO-ORID-No.1 VOLTAGE: 

Positive peak value   220 max. volts 
Positive bias value   154 max. volts 
Negative bias value   0 max. volts 
Negative peak value   2 max. volts 

HEATER VOLTAGE f 6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid No.1 voltage of 20000 Volts 

and grid-No.a-to-grid-No.1 voltage of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage for focus. 0 to 400 volts 
Cathode-to-Grid-No.1 Voltage for visual 

extinction of focused raster  36 to 54 volts 

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-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

111, Electrical: 
ieiter Current at , a vnir , 0,00 a 30 ma 
Ideateir A ' ro-llp Ti,, (A,,,,,-,1,   11 seconds 
f.' ,---t H-.,..- ,..1•.Ttr ,:•-

k,ril Ne.1 to oil ,)1_1,- . 1, trod r, i-tPi 
Iitbol. to ni o'er - lerle . . . 5 gb,f 

• 
External conductive coating to ultor. . 2500 max. P.0.‘f 

{1700 min. p„oxf 
e trc, t.un  Type treguiring No lon-Trao Magnet 

Optical: 

..= - .iot' or I rot «' c. Pr,,   Filterglass 
I rtht tranrmist.ion 01oorox  ¡  40% 

[ Or ueVes. see ', et s, In, s Sect 

Mechanical: 

on) . P4 -- Sulfide Tyne, 
Alumini7ed 

nonrarina Pr,, it icor,   Any 

  35 lbs 
Overall ( encitri 1,3-7/16  t 7/16" 
Ned, Length   5-5/8" ± 3/16" 
Prlect”1 282 sq. in. 
External Conductive Coating: 

Ivo. Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information or Co tinas and Dimensions: 
')ee. Picture- Tube Dsmenslonal-Outisnes andBx/6 J187 D/Gsheets 41, at the front of this section 

Cot-. Recesseg Small Cavity ( JEDEC No.J1-21) 
 Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
:,esignation for BOTTOM vire  12L 

Pin 1 - neater 
Pie 2 - Gril No.1 
r1n r - GrH No.1 
Pin 10 - Gril No.? 
Pin 1: - Cathode 

1: -- Hurter 

ULTORG4 

G3P5 
CL 

G2 

Can - Ultor 
(Grid No.3 
Grid No.5, 
Collector; 

C - External 
Conductive 
Coating 

RADIO CORPORATKIN OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-M.xlmum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE  125000 
L15000 

GRID-No.4-70-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value  1250 max. 
Negative value  400 max. 

GRID-No.2-70-GRID-No.1 VOLTAGE  {225 max. 
40 min. 

GRID-No.2 TO-CATHODE VOLTAGE  70 max. 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive Peak value   220 max. 
Positive bias value   154 max. 
Negative bias value   0 max. 
Negative peak value   2 max. 

HEATER VOLTAGE  {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  
After equipment warm-un 

Heater positive with 
resnect to cathode  

max. 
min, 

vo ts 
vo ts 

vo ts 
vo ts 
vo to 
vo ts 
vo ts 

vo ts 
vo ts 
vo ts 
vo to 
vo ts 
vo to 

450 max. volts 
200 max. volts 

200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 voltage of 20000 Volts 

and grid-No.d-to-grid-No.i 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 CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA (3 
Electron Tube Division Harrison, N. J. 
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Picture Tube 

• RI-PANFI 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 t 5% ma 
Heater Warm-Up Time ( Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. . . 6 mgf 
Cathode to all other electrodes. . . , 5 f 

{ 2500 max mgf External conductive coating to ultor . .2000 min . pea 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel  Filterglass 
Light transmission ( Approx.)   40% 

Phosphor (For Curves, see front of this Section) .P4--Sulfide Type. 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx.)   32-1/2 lbs 
Overall Length   15-3/16" t 3/8" 
Neck Length  5-1/8" t 1/8" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 

Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See hcture-Tube DImenssonal-OutltnesandButb JierA 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 

02 

G 

04 

03 
05 
CL 

ULTOR 

Cap-1.11tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

CI RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. DATA 
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Maximum and Minimum Ratings, Design-Maxtmum Values: 

ULTOR VOLTAGE   f23000 mix. 
112000 min. 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value   1100 max. 
Negative value   550 max. 

GRIET1No.2 VOLTAGE  550 max. 
GRID-No.1 VOLTAGE: 

Negative oeak vilue  220 
Negative bias value  154 
Positive bias value  0 
Positive Peak vIlue  2 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
(hiring equipment warm-up pero: 

not exceeding 15 seconds   450 max. volts 
After eauipment warm- Tr r- r' TTTT: - volts e 

Heater positive with 
r t o volts 

mix. 
max. 
max. 
max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus  O 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. 



23BTP4 

Picture Tube 

• 

• 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

The 23BTP4 is the same as the 23YP4 except for the following item: 

Maximum and Minimum Ratings, Design-Maximum Values: 
f25000 max. volts 
115000 min. volts 

Anode ( Ultor) Voltage  

23CBP4 

• Picture Tube 
BI- PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS HO° MAGNETIC DEFLECTION 

The 23CBP4 is the same as the 2313QP4 except for the following item: 

Optical: 

Surface of Protective Panel Treated to reduce 
specular reflection 

23CGP4 

• 

• 

• 

CONTROLLED HEATER 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

The 23CGP4 is the same as the a3AHP4 

Electrical: 

Heater Current at 6.3 volts  

Picture Tube 
WARM-UP TIME 

ALUMINIZED SCREEN 
92° MAGNETIC DEFLECTION 

excekt for the followingstem: 

450 ± 20 ma 

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

DATA 
2-65 





23CP4 

Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

DATA 

General: 

Heater, for dnipotential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current at 6.3 volts  0.6 t 5% amp 

Warm-up time ( Average)  11 sec 
Direct interelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 ge 
Cathode to all other electrodes . . . . 5 µµf 

External conductive coating to ultor.•  12500 ma x. µµf 
12000 min. ge 

Faceplate and Protective Panel   Filterglass 
Total light transmission ( Approx  )  40% 

Phosphor (For Curves, see front of this Sect ion). P4-Sulfide Type 
Aluminized 

Fluorescence  white 
Phosphorescence   White 

Persistence  Medium Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal  
Horizontal 
Vertical   82° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  15-3/16" t 3/8" 
Greatest width  21-5/16" + 1/8" - 1/16" 
Greatest height   17-5/16" + 1/8" - 1/16" 
Diagonal  24-45/64" + 3/32" - 1/16" 
Neck length   5-1/8" t 1/8" 
Radius of curvature of protective panel ( External surface): 

Radius at center Radius at edge 

no° 
  990 

In plane of diago-
nal deflection  50-1/4" See Dimen-

sional Outline 
In plane of hori-

zontal deflection 50-1/4" 
In plane of verti-
cal deflection  45-1/2" 

Radius of curvature of faceplate ( Internal 

Radius at center 

In plane of diago-
nal deflection  39-1/2" 

In plane of hori-
zontal deflection . . . 39-3/4" 

35-1/4" 

surface) " Radius at edge 

31-1/2" 

26-1/2" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Radius at cent., Radius at edge 

n nline of verti-
cal deflection S6-3'4" 1P-1/2" 

Screen Dimensions ( Minimum): 
Greatest width  19-5/16" 
Greatest height   15-1/4" 
Diagonal  22-5/16" 
Projected area  282 so. in. 

Weight ( Apnrox  )  33 lbs 
Operating Position  Any 
Can  kece cd Small Cavity ( 1FPFC No.J1-21) 
Rulb  .:187 Pitted with Protective Panel FP1g8 
Rase 

Rasing Pesignation for POTTOM 

Pin 1- Heater 
Pin 2 - Grid No.1 
Pin S - Grid No.2 
Pin 4 -Grid No.4 
Pin 6 - Grid No.1 
Pin 7- Cathode 

Small-Hutton Neoeightar 7-Pin, :Irrieqement 1, 
([DEC No.P7-208) 
  $119 VIEW 

Cap - IIItor 
(Grid No.3, 
(,rid No.5. 
Collector) 

C - External 
Conductive 
Coating 

GRID-DRIVE SERVICE 

Unless otherwise stecified. voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design- Center Values: 

VOLTAGE   r2onco max. volts 
1.12000 min. volts 

GRIP-No.1 : cCaSiNG) VoLT2lrÀ: 
Posit •• max. volts 
Mega ',e  5CP volts 

GPI[.-No.2 V^LTGE   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-neat value   2 max. volts 

PEAK 
Heat, • -• to cathode: 

, period not 

• 

• 

• 

• 

41C max, volts e 
180, max. volts 
180 max. volts 

Equipment Design Ranges: 

WIthanyultor voltage (Eo,.k) between 12000 . and 20000 volts 
and grid- No. 2voltage lÉ e2 kl between 200 and 500 volts 

Cif-id-No.4 Voltage for 
focuc* C to 4nO volts e 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Grid-No.1 Voltage ( Ecik) 
for visual extinction of 
focused raster  See A,.i.,-:,:.ff-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 

Fc ik except video drive is a 
positive voltage 

Grid-No.4 Current  -25 to ' 25 /2j1 
Grid-No.2 Current  -15 to + 15 µa 
Field Strength uf Adjust-

able Centering Magnet, . . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 18000 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-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are Positive with respect to grid No.1 

Maximum and Minimum Ratings, Design- Center Values: 

f20000 max. volts 
ULTOR-TO-GRID-No.1 VOLTAGE   112000. min. volts 

GRID-No.4-TO-GRID-No.1 ( FOCUSING) 
VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-70-GRID-No.1 VOLTAGE   640 max. volts 
GRID-N0.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-CRID-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   41n max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harnson, N 
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After uau,oment warm-up period  180 max. volts 
Heater positivewith respect tocathode.   180 max. volts 

Equipment Design Ranges: 

With any a/tor-to-grid-No.1 voltage (Rog» between 12000 6 

and 20000volts and grid-No.2-to-gricl-No.1 voltage (Ec2e2) 
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 1) for visual ex-
tinction of focused 
raster  See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)  Same value as determined for 

Ek91 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 Magrn ,,   0 to 8 gausses 

Examples of Use of Design Ranges: 

With lator-to-grid-
No.1 voltage of Coot, volts 

and gricl-No.2-to-grid-
lio.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  42 to 78 volts 

Cathode-to 
Drive from Raster Cutoff • -Grid-No.1 Video 

(Black level): 
White-level value   -42 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. 

e This value is a working design-center minimum. The equivalent absolute 
sinieum ultor ( or ultor-to-grid-v.1) voltage is 11,000 volts below 

im which the serviceability of the 2SGPs will be paired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor (or ultor -to-grid-No.1) voltage is never less than 11,000 volts. 

* The grid-NO.4 ( or grid-No.a -to-grid -No.1) voltage required for optimum 
focus of any individual tube may have a value anywhere between 0 and 
000 volts; is independent of ultor current; and will remain essentially 
constant for values of ultor ( or ultor-to-grid-No.1) voltage, or grid-
110.2 ( or grid -No.2 - to -grid - No.1) voltage, within design ranges shown 
for these items. 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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# Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/sf. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/D- inch 
radius concentric with the center of the tube face. It is to be noted • that the earth's magnetic field can cease os much as 1/2- inch deflection 

i of the spot from the center of the tube face. 

9 Cathode driveis theo erating condition inwhich the video signal varies 
the cathode potentiel 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 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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%be  
.> ee 

21" 

\Pee  

Zee') 74 

REFERENCE 
POINT "B" 
SEE NOTE b 

REFERENCE POINT C FERENCE POINT"A" 
SEE NOTE 6 SEE NOTE 6 

 SCREEN WIDTH 

19 5/ib" MIN. 

LOCATION 

2247e 

4 ‘/2" R. 
14 

t/iR• 

REFERENCE 
LINE 

(NOTE 2) 

SMALL-BUTTON NEOE1GHTAR 
7- PIN BASE, 

ARRANGEMENT I 
JEDEC NPB7 - 205 

(NOTE 3) 

SCREEN 
HEIGHT 

15 1/4" 
MIN. 

242" • 

TRANSPARENT 
PROTECTIVE 
COATING e 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harnson, N. 1 
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17 51," 

3/1(: k 3/8« 

3, 04.'2   

7 7/8' 

LOCATION 
OF "A.. 
SEAL BULGE 

7" lb 750" 
MAX. 

3/4" 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 5) 

11/8"*Ve" 

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

92CL-10272RI 
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DETAIL Ole MOUNTING LLA5 

0301PROTECTIVE PANEL. 

(NOTE 7) ----- 

'  

R. 

MOUNTING 
LUG 

BULB 
(NOTE 6) 

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 IN GAUGE, THE REFERENCE 

LINE IS DETERMINEDBY THE INTERSECTION OF THE PLANE CC , OF 

THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 9: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED: 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 

CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTS OF THE BASE PINS. BOTTOM CIRCUMFERENCE OF 

BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 

AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THISAREA, 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 CENTER OF THE PROTECTIVEPANEL 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 1/16». 

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 ANDYOKE SUPPORT CLAMPS MUST BE SPACED 

FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 

SUCH AS ASPHALT- IMPREGNATED FELT, OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 

E f= 6.3 VOLTS 
ULTOR VOLTS = 12000 TO 20000 
GRID- N24 VOLTS ADJUSTED FOR FOCUS.  

-125 

-100 

j - 75 

à -50 

-25 

U 

t 1.1 11,1'  

100 200 300 400 
GRID- N.12 VOLTS 

Cathode-Drive Service 

500 

92CS-10312 

E.F = 6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS= 12000 TO 20000 
GRID-N24-TO-GRID-N21 VOLTS ADJUSTED FOR FOCUS 

BIM» 

125  

O 
> 100  

I. 

à 75 

O 

F.. 50 

O Id 

25 

I) 
0 

In 

 :011110,!: 

 "UPERIns  

100 200 300 400 
GRID-1422 - TO-GR1D-N21 VOLTS 

500 

92C S-10313 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harmon, N.1 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-Nel VOLTS= 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID NI TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18"x 131/2 " 

GRID- DRIVE SERVICE 

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. 

RASTER SIZE = I8"x 13 1/2 " 

I 1 1 1 1 1 1 1 1 1 1 1 1 ( 11111 1 11111111111mM 

I.C.I. COORDINATES OF SCREEN: X=0.287, Y=0.315 

11111111111111M  

-CATHODE DRIVE 
GRID DRIVE 

• 

   • 

400 

350 

250= 

100 

50 

O 10 20 30 40 50 60 70 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

• 

92CM-I0318 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N J. 
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AVERAGE DRIVE CHARACTERISTICS 
CAT MODE- DRIVE SERVICE 

Ef= 6.3 VOLTS 
ULTOR-TO-GRID-N21 

VOLTS.12000 TO 20000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2I TO GIVE 
FOCUSED RASTER CUTOFF. 

U
L
T
O
R
 
M
I
L
L
I
A
M
P
E
R
E
S
 

3 

2.5 

2 

1.5 

0.5_ 

20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

1  

GRID- DRIVE SERVICE 

Ef 2 6.3 VOLTS 
ULTOR VOLTS 2 12000 TO 20000 
GRID N2I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

---CATHODE DRIVE 
GRID DRIVE 

O 

O 
o 

92CM-I0317 

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

• RECTANGULAR GLASS TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 94° MAGNETIC DEFLECTION 

Low-Grid-No.Z-Voltage Type 
for Cathode-Drive Operation 

Electrical: 

GENERAL DATA 

fr,r, 

ALUMINIZED SCREEN 

l't 

Mechanical: 

ct (AnPrn", ) 
- 

YPe, 
n i zed 

cgl tic 
  78% 

21 lbs 
1/-t,/64" , 5/16" 

•J7+ 1,B" 

Regular-Band 

Contact aren for grounding Near Reference [inc 
For Additioftil lnformationon Coat cg , not Deflec-

tion Angles: 
See Picture- Tube Di mensional-OutIzne o and Bulb .1187 111 
sheets at the front of thi ,, 

C: ttete'sancttkall CavltY JI DEC No..11-21) 
Small -Button Neoeightar 7-Pin, 

1. liEDEC No. B7-208) 
8HR Basing Designation for Bí 

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 
(Grid No.3, 
Grid No.5, 
Screen, 
Col lector) 

C- External 
Conduct i VP 
Coat I flg 

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

GRID-No.4 VOLTAGE: 
Positive value  
Negative value  

GRID-No.2 VOLTAGE   

CATHODE VOLTAGE: 
Negative peak value   
Negative bias value   
Positive bias val ue   
Positive peak val ue   

HEATER VOLTAGE  

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

During equipment warm-up per iod 
not exceeding 15 seconds  

After equipment warm-up period. .   
Heater positive with respect to ca thode: 

Combined AC DC voltage  
DC Component  

23DAP4 

Maximum and Minimum Ratings, Design-Naximum Values: 

Unless otherwise specif ie d, vo lt age values 
are positive with re spec t to grid No.1 

{23000 max. 10000 min. 
volts 
volts 

1100 max. volts 
550 max. volts 
570 max. volts 
140 min. volts 

2 max. volts 
0 max. volts 

100 max. volts 
150 max. volts 

56.9 max. volts 
l5.7 min. volts 

450 max. volts 
200 max. volts 

200 max. volts 
100 ma ,. 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 Voltage'  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 
Etectronw Components and Devices Harrison. N 
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Picture Tube 

LOW-VOLTAGE ELECTROSTATIC FOCUS 
NO ION-TRAP MAGNET REQUIRED ALUMINIZED SCREEN 
RECTANGULAR GLASS TYPE 110° MAGNETIC DEFLECTION 

Low-Grid-No.2-Voltage--forCathode-Drive Operation 

Electrical: 

Direct Interelectrode Capacitances: 
i-athode to all other electrodes bf 
Grid No.1 to all other elect rodeZ....r.ot 

External conductive coating to anode. . .l2',00 max. Pf 
IyOGO min. Pf 

HPater Current at 6.3 volts  600 1 3(, ma 
Heater Warm-Hp Time ( Average)   11 ':.E,corld; 
Electron Gun  Type Requiring No lon-trap Magnet 

Optical: 

Phosphor (For Curves, See front of this Se tion) .F -- h1fiae type, 
41umirh!ed 

Faceplate  Filte8ala!! 
Light transmission ¡ Approx.)   7o1l 

Mechanical: 

Aeight ( Approx.)   2i lbs 
Overall length    
NPCK length  .12!." 
Projecteh Area of Screen '37' '1 ' n. 
External Conductive Coating: 

TYP,'  Regular-H ,ind 
orm -a-.! are- for grounair? N'ai reference Line 

For Additionll Information on Coating nh PimenHon!: 
See Picture-Tube Dimensional-Out/Ines Sitj Bulb 7137 h' 
at front on this section 

Can  Recessed Small (Cavity ((¡DEC No.J1-211 
Hire  Small-Button Neoeightar 7-Pin, 

Arrangement 1, ( JEDEC No P7-208) or N. B7-237) 
Hosing Designation or BOTTOM VIRA   8HB 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 3- Grid No.2 
Pin 4 - Grid No.4 
Pin 6 - Grid 1)o.l. 
Pin 7- Cathode 
Pin 8- Heater 

Cap - Anode ( Grid No.3, 
Grid No.5, Screen. 
Collector) 

C - External Conduct ive 
Coat i ng 

RADIO CORPORATION OF AMERICA DATA 
Electronic Components and Devices Harrison, N. J. 8-64 
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Maximum and Minimum Ratings, Design- Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to Grid No.1 

522000 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   16.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect tocathode: 

During equipment warm-up period not 
exceeding 15 seconds   450 max. volts 

After equipment warm-up period . . .   300 max. volts 
Heater positive with respect tocathode   200 max. volts 

volts 
volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  18000 volts 
Grid-No.4 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 

• 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 0 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
PAN-O-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands around Periphery of Tube 

Panel---No Separate Safety-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct Interelectrode Capactarirres: 
Cathode to all other electrodes. . . . pf 
Grid No.1 to all other electrodes. . . t, pf 

External conductive coating toanodea . f1500 may. pf 
(1 1/GD min. n` 

Heater (.7urrent at ,.,.3 vol' ,  ;Y) 420 rra 
Heater eihr7,-,t, Time ( 2%ver3ge)   11 se, onds 
Electron Gur n , : el ',-,, Inc- f,-, r m,gnet 

Optical: 

, 7yoe. 
u-inizn: 
erglass 

42; 

Mechanical: 

 )9 lb , 
18.11100" t 

Leydr'  Sr:0" Y 188" 
Projected Area of Scseen   432 L r. 
External Conductive CoAtng: 

fyne  qeguldr-Band 
Contact area for grounaing  Na rrr Reference Line 

For Additional InformationonCoating, D ri,nçinns, anaP,flec-
tion Angles: 

See Picture- Tube Ihmenslonal-Outlznes and Bulb J17 I 
sheet it the front of this section. 

Oip Race  ecessed Small Cav ity ( 1F1TD 
Short Cuodecil 

:JEDEC Croup a, 8*-20) 
Fiasing DeFignat¡ r ,- Q.nrr-rn, 

  12L 
04 

Pin 1 -:teater ANODE (Tag- Anode, 
Pin 2 -:1;rid No.1 rid 
Pin %G.3, 

Pin 10- Grid %a.; 

Pin 11 - Cathode loi ltor) 
Pin 12 - keater G2 - 

Cond,:s: ive 
Coat iyg 

RADIO CORPORATION OF AMERICA 
4e Electronic Components and Devices Harrison, N. J. 
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Maximum and Minimum Ratings, besign-Max,,,m 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

525000 max. 
111000 min. 

Anode Voltage  

Grid-"io.4 Voltage: 
Po,itive value  1100 max. volts 
Negative value   550 max. vcIts 

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   f6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds   450 max. volts 
After equipment warm-up period . . .   300 max. volts 

Heater positive with respect to cathode: 
Combined AC di DC voltage   200 max. volts 
DC Component   100 max. volts 

Typical Operating Conditions forCathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.; 

Anode Voltage  20000 volts 
Grid-No.4 Voltageh   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 

volts 
volts 

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 +400 volts with the combined 
grid—No.1 voltage and video— signal voltage adjusted to give an anode 
current of 200 microamperes on a 13-1/2- inch by 10— 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. 
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Picture Tube 

PAN-O-PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided hyFormed Rim and Welded Tension Bands around Periphery of Tube 

Panel---No Separate Safety-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Low-Grid-No.2-Voltage--forCathode-Drive Operation 

Electrical: 

relectrode Capacitances: 
i'atreeir to all other electrodes. . . . 5 Pf 
Grid to.1 to all other electrodes. . . 6 PF 

Externe) conductive coating toanodea . f2500 max. pf 
1.1700 min. Pf 

Heater Current at 6.3 vol's  LiDO ± ma 
Heater Berm- rip Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phorphor (For curves. see trust of tris Sect on) . .P4-Sulfide Type, 
Alumini7ed 

Faceolat- cilterglass 
Light trnsrnissior at center ( Approx  ) 42% 

Mechanical: 

Weight ( APProx  )  29 lbs 
Overall Length 18  125" ± . 375" 
Neck Length   ± .125" 
Projected Area of Screen  H2 o. in. 

External Conductive Coating: 
TYPe Regular-Band 
Contact area for grondind hear Reference Line 

For Additional Information on Coatingr, Dimensions,and Deflec-
tion Angler: 
See Picture- Tube Dimensional- Outlines and Bulb J187 J 
sheets at the front of this section. 

Cap Recessed Small Cavity IJEDEC ho.J1-21) 
Bare  Short Small-Shell Duodecal 6-Pin, 

(JEDEC Group 4, No. 86-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid No.? 
Pin 11- Cathode 
Pin 12- Heater 

64 

ANODE 

62 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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istan 
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Maximum and Minimum Ratings, Design-Maximum Valves: 

nless otherwise sPecified, voltage values 
are Positive with respect to grid No.: 

Anol-cge {250G0 MRX. volts 
inoo ,ir. volts 

ro, itive v,nr 1250 mac. volts 
v, rvl.‹. volts • { 7C) vVoolltts 

4j m. ,. volts 

, vult 

Typical Operating Conditions for Cathode-Drive Service: 

i:nless otherwise specified, voltage values 
positive with restect to grid No.: 

20400 volt: 
200 volts 
00 volts 

Maximum Circuit 

-No.i " 

a Include , iplùeion protect on I,rdxdre. 
b "› r• • 

ounn ,d.1 . f oi.rod.peres on a 15-1 / 2- i non Dy 
ACA-2F 21 monoscope, or equivalent. 

For X-rFIJiltion shielding consideration, she• 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

volts 

volts 

,o1Is 

• 

• 

• 

• 

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 
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 ± 10% volts 
Current at 6.3 volts   0.6 ann, 
Warm-up time ( Average)   11 sec 

Direct Interelectrode Capacitances. 
Grid No.1 to all other electrodes. 6 gmf 
Cathode to all other electrodes  5 gmf 

External conductive coating to ultor . 12500 max. ggf 
11700 min. mgf 

Faceplate and Protective Panel   Filterglass 
Total light transmission ( Approx.)   40% 

Phosphor (For curves, see front of this Section) .P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   110° 
Horizontal   99° 
Vertical   82° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length   15-3/16" t 3/8" 
Greatest width   21-5/16" + 1/8" - 1/16" 
Greatest height  17-5/16" + 1/8" - 1/16" 
Diagonal   24-45/64" + 3/32" - 1/16" 
Neck length  5-1/8" ± 1/8" 
Radius of curvature of protective panel 

(External surface): 

Radius at center Radius at edge 

In plane of diago-
nal deflection   50-1/4" See Dtmen-

szona/ Outline 
In plane of hori-
zontal deflection. 50-1/4" 35-1/4" 

In plane of verti-
cal deflection   45-1/2" 35" 

Radius of curvature of faceplate ( Internal surface): 

Radius at center Radius at edge 

In plane of diago-
nal deflection   39-1/2" 31- 1/2" 

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

DATA I 
8-60 
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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) 
Basing Designation for BOTTOM VIEW  8KP 

Pin 2- Internal 
Connection--
Do Not Use 

Pin 3- Cathode 
Pin 4- Heater 
Pin 5- Heater 
Pin 6- Grid No.1 
Pin 7- Grid No.2 

Pin 8- Grid No.4 
Cap - Ultor 

(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

CATHODE-DRIVE A 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. rin. volts 

GRID-No.4-TO-GRID-No.1 ( FOCUSING) VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  64 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   200 max. volts 
Positive-bias value   140 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

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

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

After equipment warm-up period. . .   180 max. volts 
Heater positive with respect to cathode  180 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Equipment Design Ranges: 

With any ultor-to-grtd-Aro. voltage (F.e,g i) between id000 . 
and 20000 volts and grid-No.2-to-grid No.1 voltage (Re 2g i) 

between go and 64 volts 

Grid-No.4 - to-Grid -No.1 Voltage 
for focus*   0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
(40 ,1 for visual extinc-
tioM'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 deterwined fu, Ekgi 
except video drive is a negative voltage 

Grid-No.4 Current  -25 to + 25 ma 
Grid-No.2 Current  -15 to + 15 i‘a 
Field Strength of Adjustable 
Centering Magnet,  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to -grid— 
NO.2 voltage of ib000 18000 volts 

and grid-No.a-to-grid-
No. i voltage of 50 50 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 34 to 49 volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black level): 
White- level value  -32 to -47 -34 to -49 volts 

Maximum Circuit Values: 

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

* Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid xo.1 and the other 
electrodes. 

* This value isa working design—center minimum. The equivalent absolute 
winisum ultor—to—grid—No.1 voltage is 11.000 volts below which the 
serviceability of the 21EIN will be impaired. The equipment designer 
has the responsibility of determining a minimum design value such 
that under the worst probable operating conditions involving supply— 
voltage variation and equipment variation the absolute minimum ultor— 
to—grid—No.1 voltage is never less than 11.000 volts. 

* The grid—xo.b—to—grid—No.1 voltage required for focus of any individual 
tube may have a value anywhere between 0 and 400 volts. 

# 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 3/X— inch 
radius concentric with the center of the tube face. It is to be noted 
that the earths magnetic field can cause as much as 1/2— inch deflection 
of the spot from the center of the tube face. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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For X—ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERI(. 
Electron Tube Division Harrison, N 



23EP4 
RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 
Ef = 6.3 VOLTS 
ULTOR- TO-GRID- 142 I VOLT S=I6000 
GFUD-N-24-170-GRID-N21 VOLTS ADJUSTED FOR FOCUS. 
WCATHODE-70- GRID- N2 I VOLTAGE FOR VISUAL EXTINCTION 

OF FOCUSED RASTER INCREASES OR DECREASES L - 
DIRECTLY BY APPROX. 2.70 FOR EVERY 1000-VOLT 

._4i1p,NGE IN LTOR- TO-GRID - N2-1 VOLTAGE.  

o 

50 60 
GRID -N22-TO - GRID -NM VOLTS 

70 

Tr-

42CS-9945R1 

0 RADIO CORPORATION OF AMERICA DATA 3 

Electron Tube Division Harrison. N. J. 8-60 
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..vs•e" 
.71‘9, 

,eoee 
'J: 

REFERENCE 
POINT "B" 
SEE NOTE 6 

- 56"R. 

REFERENCE POINT "C _FERENCE POINT"A" 
SEE NOTE 6 SEE NOTE 6 

 SCREEN WIDTH 

19 5/it," MIN. 

LOCATION 

20.725'L_.4 
MA x. 

4 14 

REFERENCE 
LINE 

(NOTE 2) 

SMALL-BUTTON NE0EiGHTAR 
7-PIN BASE, 

ARRANGE9£NT 2 
JEDEC N9B7 - 219 

(NOTE 3) 

2151c: LOCATION 

1.125":21g: 

SCREEN 
HEIGHT 

B .. 15i/4" 
MIN. 

" 

TRANSPARENT 
PROTECTIVE 
COATING e 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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I7 51," 

- 

LOCATION 

SEAL BULGE 

2 3/4”± 3/32'. 

43/4"s 1/4 " 

5:438" 
.y 

—bP. 

7" 16.750" 7 _ MAX. 
3,.;' I 

\—TRANSPARENT 
INSULATING 
COATING 
(NOTE 5) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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DETAIL OF MOUNTING LUG 

PROTECTR/E PANEL 
(NOTE 7) 

,4„ 

MOUNTING 
LUG 

BULB 
(NOTE 6) 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 8 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE 

AXIS) OF t 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 8. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE— LINE GAUGE JEDEC No.G—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 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 6: REFERENCE POINTS A,13, 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 MAYBE 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 1/16". 

NOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE mOUNTING LUGS PROvIDEDAT EACH CORNER OF THE PROTECTIVE 

PANEL. TUBE 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 1 © 11, 







23EQP4 

Picture Tube 

PAN-0- PLY-- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands Around Periphery of Tube 

Panel —No Separate Safety-GI ass or Integral Protecti ve Window Requi red) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
. • . . . 5 pF 

6 pF 
. . 1700 min--2500 max pF 

Heater Current at 6.3 volts   450 • 20 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4--Sulfide Type. Aluminized 

Faceplate   Filterglass 
421 

MECHANICAL 

Weight ( Approx  )  28 lb 
Overall Length 14  531 • 0.281 in 
Neck Length   5.125 • . 125 in 
Projected Area of Screen  282 sq in 
External Conductive Coating a 
  Modified-Band 

  Near Reference Line 
For Additional Information on Coatings and Dimensions 

Pr, 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
  Small-Button Neoeightar 7-Pin. 

Arrangement I. ( JEDEC No.137-208) 
TERMINAL DIAGRAM ( Bottom View) 

Base 

e 
H H 

8 HR 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harmson N I 



23EQP4 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Inless otherwise specs lied. voltage values 
are positive with respect to cathode 

Anode Voltage  11000 min--23000 max V 
Grid-No.4 ( Focusing) Voltage 

1100 max V 
550 max V 

Grid-No.2 Voltage  200 min--550 max V 
Grid-No.I Voltage 

220 max V 
155 max V 
0 max V 
2 max V 

Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

450 max 
300 max 

200 max 
100 max 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

,th,r,/., specified, voltage salues 
,tre posritre ulth respect to grtd No.1 

Anode Voltage 18000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage for visual extinction of 
focused raster  28 to62 V 

Field Strength of required adjustable 
centering magnet  0 to 12 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance   1.5 max WI 

a External . onductive . oating and implosion protection hardware must be 
grounded. 

b The grid-No.4 voltage required for optimum focus of any individual tube 
sill have a value anywhere between 0 and . 400 volts with the combined 
grid-No.l and video- signal- voltage adjusted to give a 200- microampere 
anode current. 

or ohti 1, ,r:-,tons, she sheet 
X-RAD1ATION PRECAUTIONS FOR CATHODE-RAY TUBES 

It front of thirt vctiOs 

• 

• 

• 

O 

• 
RADIO CORPORATION OF AMERICA 
Electromc Components and Devtces Harrison, N. J. 
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Picture Tube 
PAN-O-PLY TYPE 

114° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

The DERP4 Is the same as the 23EQP4 except for the follootnp ttems: 

ELECTRICAL 

Heater Current at 6.3 V  600 30 mA 

MECHANICAL 

External Conductive Coating 
. . Regular-Band 

Near Reference Line 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N, J. 
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Picture Tube 
PAN-O- PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Sands around Periphery of Tube 

Panel---ho Separate Safety- Glass or Integral Protective Window Required ) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

l'rec, n'..are.- -;7.aL,le 7Apar 1.-..csacc: 
C.athole to all other ei•Jtr0(1 -i. . .  Pf 

.111 ntfer electrodes. .  P) 

F a:ernai corauct ive coat ing to -,nortr-a  {25')C rna ,, • Pf 
1700 min. Pf 

Hter I'arrest at h -a vol 600+30 ma 
',eat es A':"irrn—JF T • me , !.ver ,,(te I   ce(.onos 
i-Isrron ían   Tym, P uJ ring No lon-lran Magnet 

Optical: 

PhOSOGr ( nor Curves, ,ee front of In,' Section), .P4--Sulfide ryp,, 
Aluminized 

Faceplate  Pi ltrtl 
Light Transmission at center ( Approx.)   42% 

Mechanical: 

Weight ( Approa.)   28 lbs 

Overall length '4  875" ± . 281" 
Neck length  •. 125" ± . 125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 

Type Regular- Rend 
Contact arel for grounding  Near Reference Line 

Por Additional Information on Coatingc and Dimensions: 
See c tore- Tube Dimensional- Outlines arid Bul b Jz87 Ksheets 
at front of this section 

Cap  Pece'séd Small C-ÏvitY ( JEDEC No.J1-21) 
 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 h- Grid No.1 
Pin 7- Cathode 
Pin 8 - Heater 
Cap- Anode ( Grid No.3, 

Grid No.5, Screen, 
Collector) 

C - External conductive 
Coating 

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

DATA 

8-64 



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 have a value anywhere between 0 and + 000 volts with the combined 
grid—No.1 voltage and video— signal voltage adjusted to tine an anode 
current of ¿CO microamperes on a 13-1/2—incr. by 1e— inch pattern from an 
RCA-2F21 moncscope, or equivalent. 

For N - radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TI/RES 

at front of this Section 

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

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 
1100e min. volt, 

Grin-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. % olts 
Positive bias value  0 max, volts 
Positive peak value  2 M-ax. vclts 

Heater Voltage   16.9 max. volts 
15.7 rein, volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment ...arm-up period . .   300 max. volts 
Heater positive with respect tocathode: 

Combined AC & DC Voltage   200 max. volts 
DC Componerd  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 
Gr-id-No.4 Voltageb   2.0‘T volt ,. 
Grid-No.? Voltage   300 volts 
Cathode Voltage for visual 

evrincti,nn of foc,sed roster  28 to62 colts 
Field Strcsatl of r,ouired 

adjust ,ble '-ertericg Magnet   0 to 12 gauss o 

• 

• 



23EZP4 

Picture Tube 

• 

• 

PAN-0 PLY TYPE WITII MOUNTING LUGS 
94° MAGNETIC DEFLECTION LOW-GRID-No.2 VOLTAGE 
LOW- VOLTAGE ELECTROSTATIC FOCUS CATHODE-DRIVE TYPE 

ELECTRICAL 

Direct Interelectrode Capacitances 

5 pF 
• 6 pF 
• 1700 min--2500 max pF 

Heater Current at 6.3 V  450 - 20 mA 
Heater W4rm-Up Time ( Average). . .   II s 
Electron Gun  TypeRequiringNo Ion-Trap Magnet 

OPTICAL e Phosphor   P4-- Sulfide Type, Aluminized 

Faceblate  Filterglass 

  42% 

• 

MECHANICAL 

Weight ( Approx.)   30 lb 
Overall Length   17.080 . 312 in 
Neck Length  5.000 • . 125 in 
Projected Area of Screen   282 sq in 
Fxternal Conductive Coatinga 

  Regular-Band 
 Near Reference Line 

For Additional Information on Coatings and Dimensions 

Cap 

Base   Small- Button Neoeightar 7- Pin. 
Arrangement I, ( JEDEC No. B7-208) 

TERMINAL DIAGRAM ( Bottom View) 

Recessed Small Cavity ( JEDEC No.JI-21) 

811R 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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MAXIMUMANDMINIMUM RATINGS. DESIGN-MAXIMUM VALUES 

,estect to Gri J . 

Anode Voltage  11000 min--23500 max 
Grid-No.4 Voltage 

Grid-No.2 Voltage  
Cathode Voltage 

1250 max 
400 max 

20 min-- 70 max 

2 max 
0 max 

100 max 
150 max 

Heater Voltage   5.7 min--6.9 max 
Peak Heater-Cathode Voltage 

t 

• r . . 
. . . - . 

450 max V 
300 max V II> 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONSFORCATHODE-DRIVE SERVICE 

Anode Voltage  18000 V 
Grid-No.4 Voltage')   200 V 
Grid-No.2 Voltage  50 V 
Cathode Voltage  34to52 V 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance 1  5 max MO 

a Ir.. ..n t laarduare. 

b 11, er sr.lt act- ' eq. led t II> f r1.11...lual tub, 
11 11... a sale', .1..1,1, aud • , tu 

er 1.1- \ 1 ,.. 11.1e.• dud ena  
• .1 ero a I I-1 2 In. If - Inch i.at tern 1" rorn 
H, - 21 .. 21 I111,110, 14, 1, 1111i 1,1 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N 
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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 110° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Low-Grid-No.2-Voltage—forCathode-Drive Operation 

Electrical: 

Pirect interelectrode Capacitances: 
Cathode to all other electrodes. . . . C Pt 
Grin \c.1 to all other electrodes. . . C Pf 

External conductive coating toanodea . f2500 max. Pf 
woo min. Pf 

Heater Current at 6.3 volts  450 ± TO ma 
Heater eirm-)!n Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion- Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) . P4--Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmission at center ( Approx.)   42% 

Mechanical: 

Weight ( Approx.'  28 lbs 
Overall Length   14.875" t . 281" 
Neck Length  5.125" ± . 125" 
Proiected Afea of Screen   282 so. in. 
Fxternal Conductive Coating: 

TYPE Regular-Band 
Contizt area for grounding  Near Reference Line 

For Additional InformationonCoatings, Oimensions,andDeflec-
tion Angles: 
See Picture- Tube Ihmens:onal-Uutlznes and Bulb J187 K 
sheets at the front of this section. 

Cap  R'ces'ied Small Cavity ( JEDEC No.J1-21) 
Base Small-Rut ton Neoeightar 7- Pin, 

Arrangement 1, ( JEDEC No.87-208) 
Basing Designation for BOTTOt' VILA  8HR 

ANODE 
Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 3 - Grid No.2 
Pin 4 - Grig No.4 
Pin 6 - 6rid No.1 
Pin 7- Cathode 
Pin 8-"-Ieater 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Col lector) 

-External 
Conduct ive 
Coating 

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

DATA 

8-64 
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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  f23000 max. volts 
111000 min. volts 

Grid-No.4 Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

Grid-No.2 Voltage  f70 max. volts 
140 min. volts 

Cathode Voltage: 
Negative peak value  2 max. volts 
Negative bias value  C 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 second,  450 max. volts 

After equipment warm-up period . . . 300 max. volts 
Heater positive with respect to cathode: 

Combined AC A 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 Not 

Anode Voltage  18000 
Grid-No.4 Voltageb   200 
Grid-No.2 Voltage  50 
Cathode Voltage for visual 

extinction of focused raster   34 to 52 
Field Strength of required 
adjustable Centering Magnet  0 to 12 

volts 
volts 
volts 

volts 

gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

a Include, implosion protection hardware. 

The grid—No.4 voltaue required for optimum fucus in? any individual tate 
will have a value anywhere Getween 0 and +. co volts with the ComCined 
grid—No.I voltaue and video— signal voltage adjusted to give an anode 
current of 200 niicroamperes on a 13- 1/2— inch by 18— inch pattern from an 
RCA-2F2I monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TURFS 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Picture Tube 
PAN-0-PLY-- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands 

around Periphery of Tube Panel-- No Separate Safe-

ty- Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

The 2--PMP4 is the same as the 21ETP4 except for the following Item: 

ElectriCal: 

Heat'' , Carrent at 6.3 vol t•:-.   6.G t 20 ma 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. 

DATA 

8-64 
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Picture Tube 
FILLED-RIM TYPE 

110° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
• " 5 pF 

6 pF 
' 1700 min--2500 max pF 

Heater Current at 6.3 V  450 • 20 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type. Aluminized 

Faceplate  Filterglass 
  42 T 

MECHANICAL 

Weight ( Approx.)   29 lb 
Overall Length   14.250 • . 281 in 
Neck Length   4.500 • . 125 in 
Projected Area of Screen   282 sq in 
External Conductive Coating 

Type .. Regular-Band 
 Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I. ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( Bottom View) 

H EtHR H 

MAXIMUM AND MINIMUM RATINGS. DESIGN—MAXIMUM VALUES 

V,Ita,r, are po.itrre ulth re,prci to gr,d I 

Anode Voltage   11000 min--23000 max V 
Grid-No.4 Voltage 

1250 max V 
400 max V 

Grid-No.2 Voltage   25 min--60 max V 
Cathode Voltage 

2 max V 
0 max V 

100 max V 
150 max V 

Heater Voltage  5.7 min--6.9 max V 

Ci) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N I. 
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Peak Heater-Cathode Voltage 
le rter reg , t .rith r,spi•ct to tho 

ei,inm-nt pr O] s 
Afitir equipment wiirm-up period  

"le , ter i,•- r•Hp-i t : tit° 
Combined AC volUag ,  

corpon-r ,   

450 max V 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are posttive with respect to grad No.1 

Anode Vol tage   16000 V 
Gr id-No.4 Vol tage   0 to 400 V 
Grid-No.2 Voltage   50 V 
Cathode Voltage   32 to 50 V 

For • -it to : 

Field Strength  0 to 10 G 

• 

• 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance  1.5 max bt) 4110 

a Includes impInsi.n pr”tection hardware. 

14.375 
4031 

DIMENSIONAL OUTLINE 
(Bulb J187 K) 

4.— 20.250 2.031 

MINIMUM SCREEN 

DIAGONAL 22 312 

GREATEST WIDTH 19.250 

GREATEST HEIGHT 15.125 

  21.2662.062 
SHELL OPENING 19939 
50 R MIN. 

16.9R. 

5.34 

1.-14.2503 . 281 — .I 
4.500 . 125 —1 I 

I- 9.75o i.1564.-

17.328 
3.062 

BASE j 
JEDEC I 
NO. 

87-208 

CAVITY CAP 
JE DEC 

NO.JI-21 

SHELL 2.000 

OPENING 
15.814 

soc._ .hpe.\ MIN. 

,b6 
6 * 

6,9 og 

1.125 * 043 DIA REFERENCE 
-.025 LINE 

DETERMINED BY 
.57 GAUGE 

JEDEC NO. G-126 
DIMENSIONS IN INCHES 

V .  

92LS-1570 411 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
FILLED-RIM TYPE 

Direct Interelectrode Capacitances 

1100 MAGNETIC DFFLECT1ON 

à 

5 pF 
6 pF 

1700 min--2500 max pF 
Heater Current at 6.3 V   600 ± 30 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

PhoEphor P4--Sulfide Type, AlumlnIzed 

Faceplate   Filterglass 
  42% 

MECHANICAL 

Weight (Approx  )  29 lb 
Overall Length  14.875 • . 281 in 
Neck Length   5.125 . 125 in 
Projected Area of Screen  282 sq in 
External Conductive Coating 

• .• „-.¡,,, . . Regular-Band 
  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( Bottom View) 
ANODE 

02 

H 

G 

., 0 _ nod.' 
• • : % 0. 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

loitage. are posittre with re.pect tocathode 

Anode Voltage   11000 min--23000 max V 
Grid-No.4 Voltage 

1100 max 
550 max V 

Grid-No.2 Voltage   200 min--550 max V 
Grid-No.I Voltage 

220 max V 
155 max V 
0 max V 
2 max V 

1111 Neater Voltage  5.7 min--6.9 max V 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Peak Heater-Cathode Voltage 
h ronpeCt tn 

450 max V 
300 max V 

'In potvflr , 
,i 'fl vo 1 I , ae  200 max V 

100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid ro.! 

Anode Voltage 
Grid-No.4 Voltage 
Grid-No.2 Voltage 
Cathode Voltage   

For v. . rr-rxtrr 

Field Strength  

18000 
0 to 400 

300 
28 to 62 

0 to 12 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance I  5 max M 

Iro Ionian protEoi,,, hard 

DIMENSIONAL OUTLINE 
(Bulb JI87 K) 

DIMENSIONS IN INCHES 

-•-- 20.250 ±.03I 

14 375 
±.‘,,... 03I 

 .4 
MINIMUM SCREEN 

DIAGONAL 22 312 
GREATEST WIDTH 19250 
GREATEST HEIGHT 15.125 
  21.2662.062  
1.-SHELL OPENING 19.939 

50 R. MIN. 

1.125 DIA. 
•.043 
-.025 

I6.9R. 

-•1 .57 

5.34 

1.-14.875 ± .281 

5.125 .1.125 -1 
 L 

CAVITY CAP 
JE DEC 
NO.J1-21 

• ZOO 
2.000 ' 

-.120 

REFERENCE 
LINE 

DETERMINED BY GAUGE 
JEDEC NO. G- I26 92CS-14561 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices 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: 

Di rect Interelect rode Capacitances: 
Cathode to all other electrodes . . . . 5 pf 
Grid No.1 to all other electrodes . . . 6 pf 

pf ExtPrnal r (2500 max. nnduct ive COP1 i no to anode. . 
.11700 rri. 1:.f 

Heater Current at 6.3 volts   600 ± 60 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Electron Gun  Type Requ i ring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4—Sul f i de Type, 
Aluminized 

Faceplate   F i 1 terol ass 
Light transmission ( Approx  )  78% 

Mechanical: 

Weight ( Approx  )  24 I bs 
Overall Length  13-11/16" + 5/16" - 1'4" 
Neck Length   4-3/8" ± 1/8" 
Projected Area of Screen  282 so. in. 
External Conduct ive Coat ing: 

Type Regu 1 a r- Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coat inn:, and Dimensions: 
See Picture- Tube Dimensional-Out Itnes and Bulb J187 R sheets at 
front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21/ 
Base  Small- Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.37-208) 
Basing Designation for BOTTOM VIEW  HhIR 

ANODE 

Pin 1- Heater 4 u c Cap- Anode 
Pin 2- Grid No.1 Ga GI (Grid No.3, 
Pin 3- Grid No.2 Grid Nn.5, 
Pin 4- Grid No.4 Screen, 
Pin 6- Grid No.1 Collector) 
Pin 7- Cathode 2 K C - External 
Pin 8 - Heater Conduct ive 

Coat i ng 

SI 

G4 

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

DATA 
4-63 
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Maximum and Minimum Ratings, Design-NaxImum Values: 

Unless otherwise specified, voltage val-
ues are Positive with respect to cathode 

ANODE VOLTAGE  1'23500 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  16.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   Oto400 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. 
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Picture Tube 

PAN-0- PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
NO ION-TRAP MAGNET REQUIRED 110° MAGNETIC DEFLECTION 

Direct lnterelectrode Capacitances 
. , • r 5 pF 

. . 6 PF 
. 1700 min — 2500 max pF 

Heater Current at 6.3 V   600.30 mA 
Heater Warm-Up Time ( Average)   11 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPI1CAL 

Phosphor P4--Sulfide Type, Aluminized 
tr,,t Qf 

op Faceplate   Filterglass 
  42% 

MECHANICAL 

Weight (Approx  )  28 lb 
Overall Length  14.875 • . 281 in 
Neck Length   5.125 . 125 in 
Projected Area of Screen  282 sq in 
External Conductive Coating° 

. . Regular-Band 
  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I. ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( BOTTOM HIER') 
ANODE 

04 

G2 GI 

H 8HR H 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

loltages are posente with respect to cathode 

Anode Voltage   11000 min — 23000 max V 
Grid-No.4 Voltage 

1100 max V 
550 max V 

Grid-No.2 Voltage   200 min -- 550 max V 
Grid-No.I Voltage 

220 max V 
155 max V 
0 max V 
2 max V 

Heater Voltage 5  7 min -- 6.9 gee V 

Lotting 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Peak Heater-Cathode Voltage 
th-oJe: 
≤ 15 . 450 max V 

.. ... 300 max V 
to cathode: 
  200 max V 

  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage   18000 V 
Grid-No.4-Voltageb  200 V 
Grid-No.2 Voltage   300 V 
Cathode Voltage   28 to 62 V 

For viro ext;nction of focused raster 
Field Strength  0 to 12 G 

Of ' 1 ,b'. rq r• ,ar,t 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance 1  5 max Mfl 

a Includes implosion protection hardware. 
The grid-No.4 voltage required for optimum f oi us of any individua 1 tube 
wi II have a value anywhere between 0 and +.400 vo I ts ii4 th the combined gr id-
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 FIG1-
monoscope, or equivalent. 

DIMENSIONAL OUTLINE 
FOR PICTURE TUBE UTILIZING BULB JI87K WITH MOUNTING LUGS 

à 

15650 

—  21.4 20 

—20402 1188 

MINIMUM SCREEN 
DIAGONAL 2232 
GREATEST WIDTH 19 250 
GREATEST HEIGHT 15125 

16.650 
! . 125 

RIM- BAND 
OPENING 
15.930 
MIN 

te 

- 20.650 0.125 - .1, 

eee" 01M› • RIMI-91301NDer„„,_ 

e-' 36.7R, 50R. P e  
169R 

- 14.875± 281 

- 9.750±.I56* 2 :225e 

t125 

1125 •_:g4235 DIA. 

BASE 
34-HI - JEDEC No.B7-208 

DIMENSIONS IN INCHES 

, CAVITY 
CAP 
JEDEC 

No.JI-21 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No G- 126 

9201.- . 3501 

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

PAN-O- PLY -- INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands Around 

Periphery of Tube Panel-- No Separate Safety- Glass or 

Integral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
NO ION-TRAP MAGNET REQUIRED 

Ti,.  l'.1/fP4.1 thr eater as the . e, pt fne the foil tvg Items: 

ELECTRICAL 

Heater current at 6.3 volts  450 ± 20 mA 

MECHANICAL 

External Conductive Coating 

 Special 
g• . I   Near Reference Line 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
PAN-0-PLY TYPE WITH MOUNTING LUGS 

110° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct lnterelectrode Capacitances 
C.,,±!' ,1=, to all other et t. - . . 5 pF 
(,rid No.1 to all other electrode',. 6 pF 
External cnnductivecoating to anode. . 1700 min--2500 max pF 

Heater Current at 6.3 V   450± 20 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 
Phosphor P4--Sulfide Type, Aluminized 

For curves, see front of this section 
Faceplate   Filterglass 

Light trarorio-ior at conter ( Approx  )  42% 

MECHANICAL 
Weight ( Approx  ) 
Overall Length  14  875i . 281 in 
Neck Length  5  125 ±. 125 in 
Projected Area of Screen  282 sq in 
External Conductive Coating° 

Type (See CRT OulLINt, 1 at rrunt or [h(, se,ti.n) . .Regular-Band 
  Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, ( JEDEC No.B7-208) 

TERMINAL DIAGRAM ( Bottom View) 

ANODE 
04 Pin I- 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 GI 

G 

H H 

28  5 lb 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

lnItages are postttue iutth respect to cathode 

Anode Voltage   11000 min--23000 max V 
Grid-No.4 Voltage 

Pry" • • . e value  1100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   200 min--550 max V 
Grid-No.I Voltage 

Negative peak value   220 max V 
Negative bias value   155 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

Heater Voltage  5.7 min--6.9 max V 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Peak Heater-Cathode Voltage 
- 

450 max V 
300 max V 

200 max V 
100 max V 

TYP ICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERV ICE 

Voltage's are positive with respect 

Anode Voltage   
Grid-No.4 Voltageb  
Grid-No.2 Voltage   
Cathode Voltage   

to grid No.! 

18000 
200 
300 

28 to 62 %./ 

Field Strength  0 to 12 G 

e 

• 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance  1.5 max K2 1110 

a 
Includes implosion protection hardware. 

The grid-No.4 voltage required for optimum focus of any individual tube 
will have a value anywhere between 0 and + 400 volts with the combined 
grid-No.1 voltage and video- signal voltage adjust ed 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. 

r. r 1 • r 
FRECAUTI0i7 '7Are)pp-RAY TU.9F.7 
• • '' ' 

DIMENSIONAL OUTLINE ( Bulb JI87 I( With Mounting Lugs) 

--   21266 — 1- - 14875 ± .281 - 

-20.402 ± .188 L 9.750 5125 
±156 

15650 14480 
1'188 

MMMAION, SCREEN 

DIAGONAL 22.312 
GREATEST WIDTH 19250 
GREATEST HEIGHT 15125 

- - 20650 ± 125 - --

RIM-BAND OPENING 
- 19900 MIN. e 

36 7R 
e 9R 50R. 

DIMENSIONS 

IN INCHES 

Ind" ate, o 
change. 

16650 
+125 I 

RIM-BAM) 
OPENING 
e 930 
Mta 

1.1.25+°31 DIA. 
-025 

-.1-634-1 JE5-DECT° I37- 208 

, 

oP o ee:4- 0 5. 

?5, 
e 49 
e 

-2000 
+200 
-120 

Cffi/ITY 
CAP 

JE DEC 
No.J1-21 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC NaG-I26 

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

• 

• 

PAN-0- PLY TYPE LOW-CR1D-No.2 VOLTAGE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1100 MAGNETIC DEFLECTION 

ELECTRICAL 

Direct lnterelectrode Capacitances 
. . . 5 pF 

• 6 PF 
1700 min--2500 max pF 

Heater Current at 6.3 volts   450 20 mA 
Heater Warm-Up Time ( Average)   II s 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens Unipotential 

OPTICAL 

e Phosphor P4--Sulfide Type, Aluminized 

Faceplate   Filterglass 
42' 

MECHANICAL 

Weight ( Approx  )  28 lb 
Overall Length   14.125 • . 281 in..— 
Neck Length   4.375 • . 125 in ..-
Projected Area of Screen  282 sq in 
External Conductive Coatinga 
 Regular-Band 
•   Near Reference Line 

For Additional Information on Coatings and Dimensions 

Cap  Recessed Small Cavity ( JEDEC No.JI-21) 
Base 

• 

 Small-Button Neoeightar 7-Pin. 
Arrangement I. ( JEDEC No.67-208) 

TERMINAL DIAGRAM ( Bottom View) 

H 
8HR 

H 

•IF 

0 RADIO CORPORATION OF AMERICA 
Electron,c Cornponents and Deuces Henson N 1 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are posittre with respect to grid No./ 

Anode Voltage  12000 min-23500 max V 
Grid-No.4 ( Focusing) Voltage 

Po-iti,- ,, L.-   1250 max V 
Negatke valu  i 400 max V 

Grid-No.2 Voltage  20 min--60 max V 
Cathode Voltage 

',egat iv, peik v ¡ iv ,.  2 max V 
Neg -ttive Ha's, v-Ilue  0 max V 
Posit iv- bi 1- y if Ll ,  100 max V 

150 max V 
Heater Voltage   5.7 min--6.9 max V 
Peak Heater-Cathode Voltage 

H-;. , r neig it iv- o.itti r- per t tc 

-.5 Hi., piir. 
r posit r,et 

450 max 
300 max 

200 max 
100 max 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise spectfted, voltage talues 
are postttte with respect to grid No.I 

Anode Voltage  18000 V 
Grid-No.' Voltage&   200 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to45 V 

Field Strength of required adjustable 
centering magnet  0 to 12 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.I-Circuit Resistance   1.5 max MC 

a Includes tmploston protect,on hardware. 
b 

fhr grid-No .4 voltage required for optimum fortis of any individual tube 
will has, a value anywhere between 0 and . 400 volts with the combined 
grid.No.I voltage and side- sign al voltage adjusted to give an anode 
rurrent of 200 microamperes on a 1A.3- inch Is 10- inch pattern from an 
RCA- 21.'21 monosrope. or equisalent. 

:•i 
.1 -R.41)14TION PflEi:11 CITIPPE -RA I. TUBES 

tr 

• 

e 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N 
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Picture Tube 
PAN-O-PLY TYPE WITH MOUNTING LUGS 

110° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

ELECTRICAL 

Direct Interelectrode Capacitances 
:rry,!.• '11 . . 5 pF . . . 

6 pF 

  1700 min--2500 max pF 
Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time ( Average)  II S 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4--Sulfide Type, Aluminized 
For c , front • . 

Faceplate  Filterglass 
  42% 

MECHANICAL 

Weight ( Approx.)   28 lb 
Overall Length 14  875 • . 281 in 
Neck Length 5  125 t .125 in 
Projected Area of Screen   282 sq in 
External Conductive Coating 

Tyr,- r.,er› 01111\L, fro., "fthls . PctIonl . . Regular-Band 
 Near Reference Line 

Cap  Recessed Small Cavity ( JEDEC no.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I. ( JEDEC No.87-208) 

TERMINAL DIAGRAM ( Bottom View) 

PH, 7 

H ItHR H 

MAXIMUM AND MINIMUM RATINGS. DESIGN —MAXIMUM VALUES 

lo/tages are poNtttre ,,,, th respert to grtd 

Anode Voltage  
Grid-No.4 Voltage 

- 
Grid-No.2 Voltage  
Cathode Voltage 

12000 min--22000 max V 

1250 max V 
400 max V 

30 min--70 max V 

2 max V 
0 max V 

100 max V 
150 max V 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N..1 
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Heater Voltage 5  7 min--6.9 max V 
Peak Heater-Cathode Voltage 

• 450 max V 

300 max V 

200 max V 

100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.I 

Anode Voltage   16000 
Grid-No.4 Voltage   0 to400 

Grid-No.2 Voltage   50 

Cathode Voltage   32 to50 

Field Strength  0 to 10 

V 
V 

V 

V 

G 

MAXIMUM CIRCUIT VALUE 

Grid-No.I Circuit Resistance  1.5 max ktO 

a Inrludes implosion protection hardware.. 

F,, X-radiation shielding considerations, See • 

X-RADIATION PRECAUTIONS FOR CATHODE -RAY TURFS 
at front of this sectior 

DIMENSIONAL OUTLINE 
(Bulb JI87K with Mounting Lugs) 

21266 F4.875 ± 281 - 
9750 5125 
±.156 - ±125' 20.402 ± . 188 

15.650 14.480 
1 2188 

MINIMUM SCREEN 

DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

— 206SO± 125 • 

, RIM-BAND OPENING 
19.900 MIN. 

36.7R. 
9R 50 R. 16.  

11610.-.4•701, 

DIMENSIONS 

IN INCHES 

125+°3I DM. 
• -025 REFERENCE LINE 
-  570 ASE DETERMINED BY GAUGE 

-B  534 .J JEDEC Ne 87- 208 JEDEC N46-126 

16650 7 
±125 

RIM-BAND 
I OPICANG 

6.930 
! PAR 

aOoo 
+.200 
-120 

CAVITY 
CAP 
JEDEC 

1-21 

ei:Pe  
9.•-• A\ 

e cre Ao.e. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. 
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Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
LOW-GRID-NO.2 VOLTAGE CATHODE-DRIVE TYPE 

With Neater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . 5 pf 
Grid No.1 to all other electrodes . . 6 Pf 

External conductive coating to anode. f2500 max. pf 
12000 min. pf 

Heater Current at 6.3 volts   450 i 25 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor (For curves, see front of this section). P4--Sulfide Type, 

Aluminized 

Faceplate and Protective Panel   Filterglass 
Light transmission (Approx  )  40% 

Mechanical: 
Weight ( Approx  )   32-1/2 lbs 
Overall Length  15-7/16" t 7/16" 
Neck Length   5-3/8" t 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 

Type  
Contact area for grounding  

For Additional Information on Coatings 

Regular-Band 
Near Reference Line 

and Dimensions: 
See Ptoture-Dttle Dtmenstonal-OutItnes and Bulb J187 A sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  JEDEC No.86-214 

Basing Designation for BOTTOM VIEW  7FA 

H 
Pin 2 - Cathode 
Pin 3-Heater 
Pin 4 - Heater 
Pin 5 - Grid No.1 
Pin 6 - Grid No.4 
Pin 7 - Grid No.2 

ANODE 

Cap- Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

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

DATA 
4-63 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified. voltage val-
ues are positive with resPect to grid No.1 

ANODE VOLTAGE   122000 max. volts 
115000 min. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   f70 max. volts e ,44 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  f6.9 max. volts 
15.7 min. volts • 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified. voltage val-
ues are positive with resPect togrid No./ 

Anode Voltage   16000 volts 

Grid-No.4 Voltage   0 to500 volts 
Grid-No.2 Voltage   50 volts 
Cathode Voltage for 

visual extinction of 
focused raster  35 to50 volts • 

Maximum Circuit Value: 

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

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-vuLIAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-UP Time 

GENERAL DATA 

• 
Electrical: 

Crrent 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 mmf 

P.g f Cathode to all other electrodes  5 
External conductive coat 50 to ultor . J2500 boo..42f 

mmf 11700 min. 
Focusina Method Electrostatic 

e Deflection Method  
Deflection Angles ( Approx.): Magnetic 

Diagonal   114° 
Horizontal   102° 
Vertical   840 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate  Filteralass 
Light transmission at center ( Approx.)   78% 

Phosphor ( For curves, see frort of tiiis Section) P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   14-3/8" ± 5/16" 
Greatest width   20-1/2" + 1/16" - 1/8" 
Greatest height  16-1/2" ± 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" 
Internal surface   30" 48" 24" 

Screen Dimensions ( Minimum): 
Greatest width   19-1/4" 
Greatest height  15-1/8" 
Diagonal   22-5/16" 
Projected area  282 sq. in. 

Weight ( Approx.)   24 lbs 
Operating Position   Any 
Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bulb   1187 ( 114°) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Base Small -Button Neoeightar 7- Pin, Arrangement 1, 
(JEDEC No.87-208) 

Basing Designation for BOTTOM VIEW.  8HR 

Fin 1- Heater • Cao-Ultor  e 
Pin 2- Grid No.1 (Grid No.3, 
Pin 3— Grid No.2 Grid No.5, 
Pin 4- Grid No.4 Collector) 
Pin 6- Grid No.1 2 7 C - External 
Pin 7- Cathode L Conductive 
Pin 8- Heater I e Coating • 

GRID-DRIVE& SERVICE 

Unless otherwise sPectfied, voltage values 
are Positive with resPect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE  522000 max. volts 
111000 min. volts • 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   f580 max. volts 
1200 min. volts 

GRID-No.1 VOLTAGE: 
Negative-reak value   220 max. volts 
Negative-bias value   154 max. volts 
Positive-bias value   0 ,ax. 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 eguirment 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 Ile 

Equipment Design Ranges: 

With any ultorvoltage (EC512) between it000 and 22000 volts 
and grid-No.2 voltage ( Ec 2k) between 220 and 550 volts 

Grid-No.4 Voltage 
for focus.  G to 40C volts 

Grid-No.1 Voltage (Eck) for 
visual extinction 
of focused raster See Raster- Cutoff- Range Chart 

for Grid-Drive Service 
Grid -No‘l Video Drive from 
Raster Cutoff ( Black level): 
White level value 
(Peak positive) ..... . . . . Same value as determined 

for Eci k except video drive is a 
Positive voltage 

• 

• 
RADIO CORPORATION OF AMERICA 
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Grid-No.4 Current  -25 to +25 Ma 
Grid-No.2 Current  -15 to + 15 µa 

e Field Strength of Adjustable 
Centering Magnet*  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of iti000 volts 
and frid-No.2 voltage of goo volts 

Grid-No.4 Voltage for focus.   0 to 400 volts 

ak Grid-No.1 Voltage for visual 
extinction of focused raster   -36 to -94 volts 

11111. Grid-No.1 Video Drive from 
Raster Cutoff ( Black level): 
White levcl value ...... . 36 to 04 volts 

Maximum Circuit Values: 

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

CATHODE-DRIVED SERVICE 

Unless otherwise sPecified, voltage values 
are positive with respect to grid 

Maximum and Minimum Ratings, Design- Maximum Values: 

ULTOP-TO-GRID-No.1 VOLTAGE   {22000 max. volts 
11000 max. volts 

GRID-No.4-70-GRID-No.1 ( FOCUSING) 
VOLTAGE: 

Positive value   1250 max. volts 
Negative value   400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE   1700 max. volts 
1350 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE   550 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Pcsitive-peak value  220 max. volts 
Positive-bias value  154 max, volts 

gio Negative-bias value  
Negative-peak value  0 max. volts 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 

Equipment Design Ranges: 

With any ultor-to-grid-No.i voltage (E551) between li000 e and 22000 Volts andgrid-No.2-to-grid-No.1 voltage (E521) 
between 225 and 700 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus*   0 to 400 volts 

• 
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Cathode-to-Grid-No.1 Voltage 
(Enal ) for visual extinction 
of Tocused raster See Raster-Cutoff- Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(Black level): 
White- level value 
(Peak negative)  Same value as determined for 

[kg , except video drive is a 
negative voltage I) 

Grid-No.4 Current  -25 to +25 µa 
Grid-No.2 Current  -15 to + 15 µa 
Field Strength of Adjustlhie 
Centering Magnet*  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
No.1 voltage of 18000 volts • 

and grid-No.2-to-
grid-No.1 voltage of 400 VOitS 

Grid-No.4-to-Grid-No.1 
Voltage for focus*   0 to 400 vclts 

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: 

Gria-%0.1-Cirs.uit Resist ince   1.5 m--tv. megohms 

• 

à Grid drive is tne 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 vAlueofgrid-00.4 
(or grid-No.0 - to - grid - No.1) voltige between 0 and u00 volts under 
conditions with the combined bias voltage and video- signal voltage 
adjusted to produce an utter current of 200 microamperes. 

* Distance from Reference- Lie. t table PM centering magnet should 
not exceed 2-1/U .. Exclno. Ineous fields, the center of the 
undeflected focused spot wi i ' within a circle having a 3/8- inch 
radius concentric with the o: 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 of this picture tube for X-ray radiation may 

be needed to protect against possible injury from prolonged 

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



23MP4 

exposure at close range whenever the ope rat ing condit ions 

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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• 
osPç.' 

cee\ 

48"R. 

_62 1-R 
4 

65A1 \ 7 " 
2 ' R. 

TRANSPARENT 
PROTECTIVE 
COATING 

(OPTIONAL) 

SCREEN 
HEIGHT 

15C 

MIN. 

SCREEN WIDTH 191 MIN. — 1.1 

" 
 20 „ 12,, (NOTE 6)  

48" R. 8 

12" 

3.109" REFERENCE LINE 
(NOTE 2) 

1.125 1:083251 SMALL— BUTTON NEOEIGHTAR 
7— PIN BASE 

ARRANGEMENT I 
JEOEC N2137— 208 

(NOTE 3) 

2.16" 

• 
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3" 5" 14 ± — 
6 16 

1" 3" 
94 ± 16 

t 

REINFORCING 
RIBS 

SEE DETAIL 

RADIO CORPORATION OF AMERICA 
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TRANSPARENT 
INSULATING 
, COATING 

.."" (NOTE 5) 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC N2J1-2I 

(NOTE I) 

e 8 
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I. 

2.250" 

3.375" 

.43ar-i 

è 

MOLD- MATCH LINE 
 _6_ 8 

-1- I 

SPLICE LINE 
a 

(NOTES!) 
"------ SEAL BULGE 

(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 SAKE 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 

CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 

OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE- LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 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 

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 

LONG- SIDE VIEW 

10.02' 

SHORT- SIDE VIEW 

6.68" 

7.30" 

7.76" 

8.07" 

9.78'  

9.36«  

8.69'  

7.55- 1 

6.42" 

14-2.88" 

REFERENCE L-.77TIE -

Y AXIS --)r— 

J 

141.- 
ot,Go e  
eei e. 05, ee 

Y AXIS 

41,920" 
2.00* 

A 

2.50 3.25'1 

 4.75'  

Le_ 625, 

G 

v.• 

eee o 

e  ce 
e ex 
P ex\ 
-0 

92CL-I0652 

NOTE: PLANES A THRU G ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 

DESCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 

THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 
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23MP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
Ee = 6.3 VOLTS 
ULTOR VOLTS = 11000 TO 22000 
GRID-No 4 VOLTS ADJUSTED FOR FOCUS. 

-125 

° -so 
57 

-25 

o 

• 

200 300 400 500 600 
GRID-NO2 VOLTS 

92CS-10620R1 

Cathode-Drive Service 
Ef 6.3 VOLTS 

ULTOR -TO- GRID-Nol VOLTS = 11000 TO 22000 
GRID-N2 4- TO-GRID- No 1 VOLTS ADJUSTED 

FOR FOCUS. 

125 

0 
> 100 

al 
2 75 

; 50 

0 

25 
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O 

LIMB MMMMM 
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.11171e 

zasma MMMMM 

111.17.ir 
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200 300 400 500 
GRID-NO2 -TO - GRID- Nei VOLTS 

92C5- 10621R1 

• 

• 

• 

• 

• 

600 e 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE—DRIVE SERVICE 

Fe r 6.3 VOLTS 
ULTOR—TO—GPID—Nel VOLTS= 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID Ne1 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE . 18"x 131/2 " 

GRID—DRIVE SERVICE 

= 6.3 VOLTS 

ULTOR VOLTS= 16000 
GRID NIL I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18"x13 1/2 " 

C I E COORDINATES OF 

: 
SCREEN, X=0.287,Y = 0 315 

- 
---CATHODE DRIVE 

GRID DRIVE - 

700 

6 0 

500:  

400'  

300 

200 ---

100 

•zr 
S-) 
o 

10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-10625 

BO 
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Picture Tube 

NO ION-TRAP MAGNET REQUIRED 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW- VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE- DRIVE TYPE 

Electrical: 

Direct relectrode Capacitances: 
Grid No.1 to all other electrodes  o Pf 
Cathode to all other electrodes  5 Pf 

pf External conductive coating to anode . f250C max. 
H wl1)700in. Pf 
ect i( ± ; ei Cuiiept at 6.3 volts  ma 
Heater Warm-Op Time ( Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For corons. see front of this Section).' P4 --SuC ni zed 

Filterglass 
Light tran míssi on it center ( Approx.)   78% 

Mechanical: 

Weight ( Approx.)   24 lbs 
Overall Length   14.531" t . 281" 
Neck Length  5.125" ± . 125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Dtmenstonal-OutItnes and Bulb J187 8 sheets 
at front of this section 

Can  Recessed Small Cavity ( JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7- Pin, 

Arrangement 1 ( JEDEC No. B7-2081 
Basing Designation for BOTTOM VIEW  8HR 

Faceplate  

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 
Cat- Anode ( Grid No.3, 

Grid No.5, Screen, 
Coll ector) 

C - External 
Conductive Coating 

®er Ii RADIO CORPORATION OF AMERICA 
Electromc Components and Devrces Harrlson, N .1 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  .U20.00 max. volts 
LliCC.0 min. volts 

Grid-No.4 ( Focusing) Voltage: 
Positive value   1250 max. volts 
Negative value   max volts 

„ Grid-No.2 Voltage  17c .. volts 14c, min. volts 
Cathode Voltage: 

Negative peak value  volt , 
Negative bias value  r.. volts 
Positive bias value  ri., volts 
Positive peak value  r . . volts 

Heater Voltage   volts 
volts 

Peak Heater-Cathode Voltage: 
Heaternegativewith respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max. volts 
After equipment warm-up period . .   300 max. volts 

Heater positive with respect to cathode: 
Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are Positive with respect to grid No.1 

Anode Voltage  16r22C volts 
Grid-No.4 Voltage  2C0 volts 
Grid-No.2 Voltage  50 volts 
Cathode Voltage for virus xtinction 
of focused raster   3.: to 52 

Maximum Circuit Value: 

Grid-Nc.1 Circdit Resistarc -  1.5 mix. megohms 

For X-radiation shielding connideration, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-Re TUBES 
at front nf tri senti 

DATA RADIO CORPORATION OF AMERICA 0 
Electronic Components and Devices Harrison. N. J. 
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Picture Tube 

BI- PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

600 ± 5% ma 
11 seconds 

.... 6 mmf i,o.1 • 
de to i 5 muf 

External conductive coating to ultor. /2500 max. mpf 
12000 min. 

Electron Cu ,   Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel   Filter-glass 
Lat transmission   40% 

Phosphor For Curves, see front or this Section) . P4--Sulfide Type, 
Alurriinized 

Mechanical: 

Operating Position  Any 
Weight ( Approx  )  34-1/2 lbs 
Overall Length  18-5/16" ± 7/16" 
Neck Lenoth'   5-1/2" ± 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductiva Coating: 

Type hegular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Ptcture-Tube Dtmenstonal-Outltnes and Bulb 1187 D G sheets 
at the front nf this section 

Cap Recessed Small Cavity ( jEDEC No.J1-21) 
Base Short S.,al 1 - Shnl l Duodenal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 - Heater 
Pin 2- Grid No.I 
Pin 6 - Grid N0,4 
Pin 10- Grid No.? 
Pin 11 - Cathode 
Pin 12- Heater 

ULTORG4 

G3P5 
CL 

H 

62 

Cap - Dl tor 
(Grid No.3, 
Grid Nob. 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design- Maximum Values: 

Luck VOLTAGE  jz2000 max. volts 
112000 min. volts 

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts e 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16o0o volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus   0 to 400 volts 
Grid-No.1 Voltage for visual extinction 

of focused raster   -35 to - 72 volts 

Maximum Circuit Values: 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

• 

• 
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Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 900 MAuNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 ± 10% ma 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes   6 mgf 
Cathode to all other electrodes   5 mod 

mgt. External conductive coating to ultor.. 'f2500 max. 12000 min. mod 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx  )  75% 

Phosphor i For cornes. see front of tills Section). . P4—Sul f i de Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight ( Approx  )  35 lbs 
Overall Length  19-1/8" t 3/8" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  332 sq. in. 
External Conductive Coating: 

Type  Special 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dzymenssonal-Outlines and 8ulb.1192 A/B sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Bases ( Alternates): 

Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.B6-203) 

Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW  12L 

ULTOR04 

Pin 1- Heater "Ei" Cap - Ultor 
Pin 2- Grid No.1 CL (Grid No.3, 
Pin 6- Grid No.4 Grid No.5, 
Pin 10- Grid No.2 Collector) 
Pin 11- Cathode c lo C - External 
Pin 12- Heater 2  Conductive 

Ci H Coating 

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

DATA 

I-63 



24AEP4 

Maximum Ratings, Design-Maximum Values: 

ULTOP VOLTAGE   22000 max. volts 
GRID-N0.4 ( FOCUSING) VOlTAGE: • Positive value  1100 max. volts 

Negative value  550 max. volts 
GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max, volts e 

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 e 

Typical Operating Conditions: 

With ultor voltage of ift000 volts 
and grtd-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  -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. 



24A HP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALumiNIZEu SCREEN 

LOW—VOLTAGE FOCUS MAGNEfIC DEFLECTION 

DATA 

General: 

Heater, for tinioctent ial Cathode: 
Voltage  6 3  
Current 0  6 t 10%   amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all ther electrodes . . 6 mgf 
Cathode to all other electrodes . . . µµt 

External conductive coating to ultor. 12500 max. µµf 
12000 min. µµf 

Faceplate, Spherical   Filterglass 
  76% 
.P4--Sulfide Type 

Aluminized 
White 
White 
Short 

ile, trostatic 
Magnetic 

  110° 
Horizontal  105° 
Vertical   87° 

Electron Gun  7 ,00 Requiring No Ion—Trap Magnet 
Tube Dimensions: 

Overall lengtt   15-7/8" t 5/16" 
Greatest wi   22-11/16" ± 1/8" 
Greatest heig ,   18-1/2" t 1/8" 
Diagonal  24" t 1/8" 
Neck length   5-7/16" t 1/8" 

Screen Dimensions ( Minimum): 
Greatest width  21-7/16" 
Greatest height   16-7/8" 
Diagonal  22-13/16" 
Projected area  332 sq. in. 

28 lbs 
Mounting Position   Any 
Weight ( Approx  )  

Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  J192 ( 110°) 
Base  Small—Button Eightar 7—Pin, 

Arrangement 2, (JETEC No. 87-183) 
BOTTOM VIEW  8HR 

Light transmission ( Approx 
Phosphor (For Curves, see front or t,i, Sect ion). 

Fluorescence  
Phosphorescence   

Persistence 
Focusing Method   
Deflection Method   
Deflection Angles (APOroxi: 

Diagonal 

ac or dc volts 

Basing Designation for 

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 

6-57 TENTATIVE DATA 1 
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24A H P4 

PICTURE TUBE 

GRID-DRIVE& SERVICE 

Unless otherwise specified. voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE   f20000 max. volts 
GRID-No.4 VOLTAGE: 112000emin. 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 cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (E cod between 12000 and 20000 volts 
and grid-No.2 voltage (É, 21,) between 200 and 500 volts 

Grid-No,4 Voltage for 
Focus9  -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 

from Raster Cutoff 
(Slack 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 pa 
Grid-No.2 Current   -15 to +15 ma 
Field Strength of Adjust-

able Centering Magnet'. . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With utter voltage of ig000 ii5000 volts 
and grid-No.2 voltage of 300 400 volts 

Grid-No.4 Voltage for 
Focus   -50 to +350 -50 to +350 volts 

• Grid drive is the operating condition in which the video signal varies 
the grid—mo.1 potential with respect to cathode. 

▪ see next page. 
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24AHP4 

PICTURE TUBE 

Grid-No.1 Voltage for 
Visual Extinction 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-N0.1-Cirçuit Resistance 1  5 max. megohms 

CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.I 

Maximum Ratings, Design-Center Values: 

  120000 max. volts 
1120000 min. volts 

GRID-No.4-70-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-TOGRID-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 
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 ul tor- to-grid-No. voltage (Ec5g1) between 
12000 and 20000 volts 

and grsd-No.s--to-grsd-No.s voltage lEc2g1 ) between 
225 and 640 volts 

Grid -No.4 -to -Grid -No.1 
Voltage for Focus*   -50 to +350 volts 

▪ Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.1 and the 
other electrodes. 

▪ This value is a working design-center minimum. The equivalent abso-
lute minimum altor-or ultor-to-grid-ko.1 voltage is 11000 volts, be-
low which the serviceability of the 2uAkillit 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 altor-or Otor-to-grid-No.1 voltage is never less than 
11000 volts. 

See next page. 
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24AHP4 

PICTURE TUBE 

Cathode-to-Grid-No.1 
Voltage ( Ekg i) for 
Visual Extinction 
of Focused Raster. . . . 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff ( Black Level): 
White- level value 

(Peak negativo)  Same value as determined for 
Ekg i except video drive is , 

negative voltage 
Grid-No.4 Current  -25 
Grid-No.2 Current  -15 to . 15 pea • 
Field Strength of Adjust-

able Centering Magnet . . to ga..,ssen 

Examples of Use of Design Ranges: 

With ultor-to-grid-No. 1 
voltage of 14000 16000 volts 

and grid-No.2-to-grid-No.1 
voltage of g en 400 volts 

Grid-N0.4-to-Grid-
No.1 Voltage for 

Cathode-to-Grid-No.1 
Voltage for Visual 
Extinction of Foc,ed 
Raster   28 to 8.0 3€, tc, 78 volt , 

Cathode-to-Grid-No.1 
Video Drive rote 
Raster Cutoff 
(Black Level): 
White- level value  -28 to-60 -36 to-78 volt , 0 

Maximum Circuit Values: 

Grid-No. i-Circ.it konistance  1.5 max. megonms 

See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 

• 

Distance from Reference line for suitacle FM centering magnet should 
not exceed 2-1/4". Ex:Judi,' extraneous fields, the center of the 
undeflectea focused spot aill fall e.ithin a circle having a 7/16— inch 
radius concentric . ith the center of the tube face. It is to be noted 
that the earth's magnetic field can couse da much as 1/2— inch deflection 

spot from the center o, the ; use fps,. 

:'ij-60.4 vOltage or grid-60.4—to—rid—so.1 voltage required for 
any individual tube is independent of ultor current and « ill 

i'lv .: onstant for values of ultor jitase ( or ultor—to— 
,ii or gr id— Nu.? voltage ( or , rid—Nc.2—to—grid—No.1 

desi,in ranges shoee for these items. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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24AHP4 
RASTER- CUTOFF- RANGE CHART 

For Grid- Drive Service  
1 Iii Ii  

. 6.3 VOLTS 
ULTOR VOLTS = 12000 TO 20000 

1:GRID-N0.4 VOLTS ADJUSTED FOR FOCUS.  
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2.4A HP4 

PICTURE TUBE 

11/8": 1/3i 

2"±. Ve" 

- --K -171E.FERENCE T 
15 z AXIS 

(N. ;NEE 2) 

ELECTRON TUBE DIVISION 
rADIO CO”OlEATION OF AMMO& NAENSON, NEW JERSEY 

SMALL-BUTTON EIGNTAR 
7-PIN BASE 

ARRANGEMENT 2 
JETEC N2137-183 

(NOTE 3) 



24AHP4 

PICTURE TUBE \ ir 

6-57 CE-934513 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 5) 

ELECTRON TUBE DIVISION 
.D10 CORPORATION OF MO El ICA HARRISON, NEW JERSEY 



24A HP4 

PICTURE TUBE 

2131‘. 

SEE NOTE 6 

e4e 

MOLD- MATCH LINE 

SPLICE LINE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND.(NOTC 7) 

DETAIL OF PANEL 

NOTE 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 0. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

MOTE 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 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 ATSPLICE-LINE SEALMAY INCREASETHEINDICAT-
ED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 

BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE 

ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 

SPLICE LINE IS I" MINIMUM. THIS SHOULD BE THE MAXIMUM 

WIDTH OF TUBE SUPPORT BAND. 

6-57 ELECTRON TUBE DIVISION 
RALIK, CORPORATION OF AMERICA mAttrSON, NEW JERSEY 

CE -9345C 
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ULTOR —TO —GRID —No.1 VOLTS = 12000 TO 20000 
GRID —No.N —TO —GRID —No.1 VOLTS ADJUSTED UR FOCUS. 
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24AHP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE- DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR-TO -GRID-No.1 

VOLTS = 16000 

CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 

No.1 TO GIVE FOCUSED 

RASTER CUTOFF. 

RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21" x 16" 

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" 
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24AHP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Et = 6.3 VOLTS 

ULTOR-TO -GRID-No.1 
VOLTS = 12000 TO 20000 

CATHODE BIASED POSITIVE GRID No.1 BIASED NEGATIVE 
WITH RESPECT TO GRID No.1 WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER TO GIVE FOCUSED RASTER 
CUTOFF. CUTOFF. 

GRIO-DRIVF SERVICF 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 
12000 TO 20000 

CATHODE DRIVE 

----- GRID DRIVE 
• 

2.5 
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VIDEO SIGNAL VCLTS FROM RASTER CUTOFF 
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24AUP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE AIUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater hautné controlled warm-up time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6 t 5%  amp 
Warm-up time ( Average) . 11  sec 

For definition of heater uarm-up ttme and method of determining 
st. see sheet BEATER WARN-UP TIME NEASOREMENT at front of 
Receiving Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 gPf 
Cathode to all other electrodes  5 mia 

External conductive coating to ultor . . 12500 max. mmf 
1.1700 min. mmf 

Faceplate, Spherical  Filterglass 
Light transmission ( Approx.)   74% 

Phosphor (For Curves, see front of tnis section). P4— Sul f i de Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 
Persistence Short 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.): 

Diagonal   90° 
Horizontal   85° 
Vertical   68° 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length   18-1/8" t 3/8" 
Greatest width   22-11/16" t 1/8" 
Greatest height  18-7/16" t 1/8" 
Diagonal   24" t 1/8" 
Neck length  4-1/2" t 3/16" 
Radius of curvature of faceplate ( External surface). . 40" 

Screen Dimensions ( Minimum): 
Greatest width   21-7/16" 
Greatest height  16-7/8" 
Diagonal   22-13/16" 
Projected area   332 sq. in. 

Weight ( Approx.)   32-1/2 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Bulb  J1924/8 
Base   Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.86-203), or 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63) 

4-59 TENTATIVE DATA 1 
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24AUP4 

PICTURE TUBE 

Basing Designation for BOTTW .  ' A  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-DRIVE• SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  120000 max. volts 
1120009 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 
ter positive with respect to cathode  180 max. volts 

Equipment Design Ranges: 

With any ultor voilage fEc5k) between 12000 and 20000 volts 
and grid-/1o. 2 voltage (Eh) between 200 and 500 volts 

Grid-No.4 Voltage for 
focus§   

c•rid-No.1 Voltage ( tclkl for 
visual extinction of 
focused raster   

Grid-No.1 Video Drive from 
Raster Cutoff ( Black Level): 
White- level value 
(Peak positive)   

Grid-No.4 Current 

à ...§: See next page. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 

-75 to +400 volts 

See Raster-Cutoff-Range Chart 
for Grid-Drive Service 

Same value as determined for 
Ecik except video drive is a 

positive voltage 
-25 tc +25 ma 
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24AUP4 

PICTURE TUBE 

Grid-No.2 Current  -16 to +15 k‘ü 
Field Strength of Adjustable 

Centering Magnett  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ul tor voltage of 18000 volts 
and gricl-No. 2 voltage of 300 volts 

Grid-No.4 voltage for focus . . . -75 to +400 volts 
Grid-No.1 Voltage for visual 

extinction of focuSed raster. . -35 to -72 volts 
Grid-No.1 Video Drive from 

Raster Cutoff ( Black Level): 
White-level value   35 to 72 volts 

Maximum Circuit Values: 

Grid-1,o.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  f20000 max. volt, 
112000% min. volts 

GRID-No.4-TO-GRID-No.1 VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-10-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. volt, 

After equipment warm-up period. . .   180 max. volt-
Heater positive with respect to ,athode  180 max. volt , 

Equipment Design Ranges: 

With any ultor-to-grid-No.i voltage (Ec,e i) between 12000 
and 20000 voltsandgrid-No.2-to-grid-No.i voltage (E,,g,) 

between 225 and 640 volts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus §  -75 to +400 volts 

Cathode-to-Grid-No.1 Voltage 
(Eng l. ) for visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
See nest page. 
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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 

Eku except video drive is a 
negative voltage 

Grid-No.4 Current   -25 to +25 ma 
Grid-No.2 Current   -15 to +15 pa 

Field Strength of Adjustable 
Centering MagnetT   0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grtd-
No.i voltage of Coo° 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 drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

• This value is a working design-center minimum. The equivalent abso-
lute ainieu ultor-or ultor-to-grid-No.1 voltage is 11,000 volts, be-
low which the serviceability of the 24AUP4 will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating conditions 
involving supply-voltage variation and equipment variation the abso-
lute minimum ultor-or ultor-to-grid-No.1 voltage is never less than 

, 11.000 volts. 

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 ollar current and will 
remain essentially constant for values of ultor voltage ( or ultor-to-
grid-N0.1 voltage) or grid-wo.2 voltage ( or grid-No.2-to-grid-No.1 

„ voltage) within design ranges shown for these items. 

I Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4'. Excluding extraneous fields, the center of the un-
deflected focused spot will fall within a circle having a 1/2- inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2- inch deflec-
tion of the spot from the center of the tube face. 

▪ Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid N0.1 and other elec-
trodes. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Sectten 

ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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ELECTRON TUBE DIVISION 
ANAO CORPOIAliON Of AMNICA, NANNSON. NEW 1E 115N 

24AUP4 

PICTURE TUBE 

SCREEN 
HEIGHT 

16 7/8" 

MIN. 

SCREEN WIDTH 21 7/,;M1 

REFERENCE 
LINE 

SHORT SMALL- SHELL 
DUODECAL 6- PIN BASE 

JEDEC GROUP 4. N286- 203 
OR 

SMALL- SHELL 
DUODECAL 6-PIN BASE. 

ARRANGEMENT I 
JEDEC GROUP 4. N286-63 

(NOTE 3) 



24AUP4 

PICTURE TUBE 

oet 
ef-.̀c0c.c'eea-) 
ceoekt > 

92CL- 9917 

V 

REF ERE NC E 
LINE 

(NOTE 2) 

'40  

cre'' 

sfe 

4-59 ELECTRON TUBE DIVISION 
RAW° CO”ORASION OF NAERIC, HARRISON, NEW JERSEY 

CE-9917b 



24AUP4 

PICTURE TUBE 

SEE NOTE 6 

MOLD- MATCH UNE 

SPLICE LINE 

•MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROMITHE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-

NAL BY ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS) 

OF ± 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDECNo.G,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 FOR THIS BASE SHOULDNOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 3". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-

DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 

HEIGHT BY NOT MORE THAN 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. 

4-59 ELECTRON TUBE DIVISION 
»ANC, COIYOLASION OE AMERICA. NAIINSON, NEW JERSEY 

CE-9917,. 
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24AUP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE -DRIVE SERVICE 

= 6.3 VOLTS 

ULTOR-TO-GRID-Nel VOLTS= 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2 I TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21"x 16" 

V 

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 = 2I"x 16" 

20 40 60 150 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 
.D10 CORPORATION OP AMERICA, PIAIRRISON, NEW PERM 

92CM-9352 
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24BEP4 
Picture Tube 

NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . . 5 Pf 
Grid No.1 to all other electrodes. . . 6 Pf 
External conductive coating to anode . f2500 max. Pf 

11700 min. Pf 
Heater Current at 6.3 volts  600 ± 30 ma 
Hcuter Warm-up Time ( Average)  11 sernnds 
Electron Gun  •  Type Requiring No Inn-Trap Magnet 

Optical: 

Phosphor (For curves. See front of this Section) . P4—Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmission ( Approx.)   74% 

Mechanical: 

Weight ( Approx.)   26-1/2 lbs 
Overall Length  14.812" ± . 312" 
Neck Length  4.375" ± . 125" 
Projected Area of Screen   332 sq. in. 
External Conductive Coating: 

Type  Modified-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture- Tube Diwensional-Outlines and Bulb J192 C/D 
sheets at front of this section. 

Cap Recessed Small Cavity(JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, ( JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW   8KW 

Pin 1- Heater 
Pin 3- Grid No.1 
Pin 4- Grid No.4 
Pin 6- Grid No.2 
Pin 7- Cathode 
Pin 8- Heater 
Cap- Anode (Grid No.3. 

Grid No.5,Screen, 
Collector) 

C External Conductive 
Coating 

Maximum and Minimum Ratings, besign-Maxlmum 

G4 

Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  20000 max. volts 
Grid-No.4 ( Focusing) Voltage: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

RADIO CORPORATION OF AMERICA DATA 
10-64 Electronic Components and Devices Harrison. N .1 



24BEP4 

Peak Heater-Cathode Voltage: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment warm-up period   200 max. volts 
Heater positive with respect to cathode 200 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  16000 volts 
Grid-No.4 Voltage  200 volts 
Grid-No.2 Voltage  400 volts 
Cathode Voltage for 

visual extinction of 

raster  42 to 78 volts 

Maximum Circuit Value: 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

At front of this section 

Ccid -No.2 Vol tag'   550 . clts 
.rid -No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  154 max. volts 
Positive bias value  0 max. volts 
Positive oeak valu›   2 max. volts 

max, volts heater Voltage   
15.7 min. volts 

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



24CP4B 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 

Beater Current at 6.3 volts  690 i 10% ma 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrode. 6 PE 
Cathode to all other electrodos   5 pI 
External conductivo coating to anode , {2500 max. pf 

2000 min. pf 
Electron Gun  Type Requiring No 

Ion- Trap Magnet 

Optical: 

Faceplate, Spherical   Filterglass 
Light transmission ( Approx.)   75% 

Phosph.cr for crrS, ee trot of tbi. secti,). .P4--Sulf ide Type, 
Aluminized 

Mechanical: 

Operating Position   Any 
Weight ( Approx.)  35 lbs 
Overall Length 21-1/8" ± 3/8" 
Neck Length  /-1/2" + 3/16" 
Projected Area of Screen   332 sq. in. 
External Conductive Coating: 

Type Feaular-Band 
Contact area for grounding Near Reference Line 

For Add it icnal Information on Coat j ngs, Dimensions, and 
Deflection Angles: 
See Btcture-Tube Dimenstonal-Outhnes and Bulb J192 A/B 
sheets at the front of this section 

Cap  Recessed Small Cavity ( JEDEC No.J1-21) 
Base . . Small-Shell Duodecal 5-Fin PEPEC Groun 4, No.B5-57) 

Basing Designation for BOTTOM VIEW   12N 

ANODE 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

cap-Anode 
(Grid No.3, 
Collector) 

02 C-External 
Conductive 
Coating 

Maximum Ratings, Design-Maximum Values: e Anode Voltage  22000 max. volts 
Grid-No.2 Voltage  550 max. volts 

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

DATA 

1-64 



24CP4B 

During equipment v, 
not exceeding 1._, .:•=f, ma,.. vçJts 

After equipment warm- u:   200 max. volts 
Heater positive with r• . .   2C,.) max. voits • 

Typical Operating Conditions: 

With anode voltage of 16000 volts 
and grld-No.2 voltage of ,,,, volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster  '`, to -72 \n,1 t, • 

Maximum Circuit Values: 

Grid-Nc.1-Cir,uit ii.oH.l ince   1. ma.. megohmr 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TURES 

at front of this section 

• 

• 

• 

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



25AJP22 

Color Picture Tube 

• 

Perma-Chrome 
90° Rectangular 
New Rare- Earth (Red) Phosphor 

ELECTRICAL 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   

Banded- Type implosion Protection 
HI -LITE Screen 

Unity Current Ratios 

Heater, of Each Gun Series Connected 
Each of the Other Two Heaters: 

Current at 6.3 V°   900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 

Deflection Angles ( Approx.): 

Diagonal   
Horizontal   
Vertical   

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 of any gun 

to all other electrodes   

Grid No.3 to all other electrodes. . .   

All cathodes to all other electrodes  

External conductive coating 
to anode ( Approx.)   

OPTICAL 

Faceplate   

Light transmission at center ( Approx.)   

Red, Blue, Green 

within Tube with 

89 
78 
63 

6 

6.5 

15 

12500 max. 
(2000 min. 

Surface   

Screen, on Inner Surface of Faceplate: 

Type   Aluminized, Tricolor, Phosphor-Dot 

Phosphor ( three separate b 
phosphors, collectively) . . . P22-New Rare-Earth ( Red), 

Sulfide ( Blue & Green) Type 

Fluorescence and phosphorescence of 
separate phosphors, respectively ... Red, Blue, Green 

Persistence of group phosphorescence .. . Medium Short 

Dot Arrangement   Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of adjacent 
dot trios ( Approx.)   0.029 in ( 0.74 mm) 

deg. 
deg. 
deg. 

PF 
pF 

pF 

pF 
PF 

Filterglass 

42% 

Polished 

IMEDU Electronic Components 

DATA 1 
9-68 



.25AJP22 
MECHANICAL 
Minimum Screen Area ( Projected): .. 295 sq. in ( 1905 sq. cm) 

Bulb Funnel Designation   JEDEC No.J195-1/2 Al 

Bulb Panel Designation   JEDEC No.FP196-1/2 

Base   Small-Button Diheptar 12-pin 

Basing Designation'  JEDEC No.14BE 

Pin Position Alignment   Pin No.12 Aligns Approx. 
with Anode Bulb Contact 

Operating Position   Anode Bulb Contact on Top 

Weight ( Approx.)   38 lb ( 17.4 kg) 
MAXIMUM AND MINIMUM RATINGS, Design- Maximum Values 

Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

.127,500 max. V 
120,000 min. V Anode Voltage   

Total Anode Current, 
Long-Term Average   1000 max. µA 

Grid-No.3 ( Focusing Electrode)Voltage   6000 max. V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage  1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 

Negative operating cutoff value 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage ( ac or dc): 

Under operating conditions°  

Under standby conditionsd   

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period: 
Combined AC and DC value . . . 200 max. V 
DC component value   200 max. V 

Heater positive with respect to cathode: 
AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 

Unless otherwise specified, values are for each gun 
and voltage values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 ( Focusing Electrode) Voltage ... . 16.8% to 20% 
of Anode voltage 

.16.9 max. V 
(5.7 min. V 
5.5 max. V 

MffiLL. Electronic DATA 1 

Components 



25AJP22 
Grid-No.2 and Grid-No.1 Voltages for 

Visual Extinction of Focused 
Spot   See CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube ( At grid-No.1 spot cutoff 
voltage of - 100 V) 1  86 

Heater Voltage: 
Under operating conditions°  6.3 V 

Under standby conditions°   5.0 V 

Grid-No.3 Current (Total)   -45 to + 15 µA 

Grid-No.2 Curren    -5 to +5 PA 

To Produce White of 9300° K + 27 M.P.C.D. 
(CIE Coordinates x=0.281, y:).311): 
Percentage of total anode 

current supplied by Red Blue Green 
each gun ( average)   34 32 34 % 

Ratio of cathode currents: Min. Typ. Max. 
Red/blue   0.75 1.10 1.50 
Red/green   0.65 1.00 1.50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 
Horizontal   ±0.47 in (± 11.9 mm) 
Vertical   ±0.45 in (± 11.4 mm) 

Lateral distance between 
the blue beam and the con-
verged red and green beams . . . . ±0.25 in (±6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence ( each beam)   ±0.37 in (±9.4 mm) 

Maximum Required Correction for 
Registere ( Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the Center of the 
Screen in any Direction  0  005 in (0.13 mm) max. 

LIMITING CIRCUIT VALUES 

High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. MQ 

In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 power 
supply be of the limited-energy type, in which the short-
circuit current does not exceed 20 milliamperes. 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-

circuit resistance ( each gun)  0.75 max. MQ 

[MAI Electronic Components 
DATA 2 

9-68 



25AJP22 
The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater is connected directly to the receiver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other 
circuits to the heater winding should each have an imped-
ance such that their respective power sources in com-
bination will not supply a continuous short circuit current 
of more than 750 milliamperes total in the assumed picture 
tube heater ground connection. The leads from all other 
circuits must be separated from the picture tube leads by 
a minimum distance of 0.25 inch ( 6.4 mm) to prevent energy 
transferto the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 
° Formaximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

For curve, see Group Phosphor-P22-New Rare-Earth (Red), 
Sulfide (Blue & Green) at front of this section. 

C The mating socket, including its associated, physically-
attached hardware and circuitry, must not weigh more than 
one pound. 

d For " instant on" applications, a maximum heater voltage of 
5.5 volts ( design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off" ( stand-
by)position. All other voltages normally applied to the tube 
must be removed during standby operation. 

e Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 25AJP22 is designed to be operated at 
anode voltages as high as 27.5 kilovolts ( design-maxi-
mum value), shielding of the 25AJP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 

BASE SPECIFICATION — JEDEC No.14BE 
Pin 1: Heater Pin 11: Cathode of Blue Gun 
Pin 2: Cathode of Red Gun Pin 12: Grid No.1 of Blue Gun 
Pin 3: Grid No.1 of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 4: Grid No.2 of Red Gun Pin 14: Heater 
Pin 5: Grid No.2 of Green Gun Cap: Anode (Grid No.4, 
Pin 6: Cathode of Green Gun Screen, Collector) 

Pin 7: Grid No.1 of Green Gun C: External Conductive 

Pin 9: Grid No.3 Coating 

Electronic 

Components 

DATA 2 



25AJP22 
BOTTOM VIEW OF BASE 

BLUE GUN 

HORIZONTAL 
OF SCREEN 8.5°±5° 

GREEN GUN 

RED GUN 

PLANE THROUGH 
OF PIN No. 2 

AND TUBE AXIS 

92CS-12816 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

RADIAL POLE PIECES 

7.62 

120* 

.590 
14.99 R. 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: With tube neck inserted through flared end of refer-

ence- line and neck - funnel - contour gauge JEDEC 
No.G162 and with tube seated in gunge, the reference 

line is determined by the intersection on the plane 
C-C' of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move 

freely. Bottom circumference of base will fall within 
a 2- inch ( 51-mm) circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the con-

tact area of the external conductive coating. The 

actual area of this coating will be greater than that 

of the contact area so as to provide the required 
capacitance. External conductive coating must be 
grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, tintless 
cloth. 

INTERNAL MAGNETIC 
SHIELD 

.300 

5.97 

92GS-1283583 

MOM Electronic Components 

DATA 3 
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25AJP22 
DIMENSIONAL 

CONTACT 
AREA OF 
EXTERNAL 

CONDUC TivE 
COATING 
(NOTE 31 

SCREEN 
HEIGHT 

MIN 
395 60 

t 438 * 063 

36 531 I 60 

250 

6.35 

2 970 
75.44 

368 

20 t.7712% .15 
RIM - BAND OPENING 

21.603 093  
549.73 2 36 

0 D OF TENSION BAND 

SCREEN WIDTH 

1"75 MIN 
504.82 

I 827 , 
1554 

BLUE GUN , 

00 

1481 — 

i 
i 2_7JI „ 

12_Iî , 706 
I 361 -

MAX 

CLEARANCE AREA FOR TENSION BAND CLIP 

T-eFg 

BASF 
JEDEC No 812-244 

(NOTE 21 

INTERNAL 
RADIAL - CONVERGING 

POLE PIECES 

,gvErNM`_ 2. 
TRANSPARENT 
INSULATING 
COATING 
(NOTE 4) 

Lee _1 

T 
2 20 , 8.678 

( "70 I 220.42 
65.9 

363 n' 

48 

• 

4 
17 554610045876 2 54 e , 0 D OF TENSION 
BAND & CRIMP 

SEAL 

SCREEN DIAGONAL 
22.995 MIN. 

584 07 

e 

MCO/L Electronic Components 

DATA 3 



25AJP22 
OUTLINE 

e 
 TENSON BAND 

E RIM BAND 

• -A\o›: 
04.0 

161.48 3.370 MI 4 N 
RIM- BAND 
OPENING 

340 
864 

• 2.584 à 125 
3.434 
8722 

• 302 à . 125 
109.27* 318 ; 

625 
, 15.88 

•   

eo(4te 

4000* 188 r'-' 101604478 

9.707 A.063 6 693 à 188 L_ 

14 009* 188   
246.5611.60 170.0014.78 

355 8314 78 
  20702 k 375   

525.833 9.53 

Dimensions in Inches/mm 
92u.-2203 RI 

DUCEM Electronic Components 

DATA 4 
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25AJP22 

CUTOFF DESIGN CHART 

HEATER VOLTAGE = 63 V 
ANODE - TO - CATHODE VOLTAGE = 20,000 TO 27,500 V 
GRID - No. 3 - 70-CATHODE VOLTAGE ADJUSTED FOR FOCUS 
_ . _ - . . . . . • 
. . 

• • . 

1000 

800 

1 

600 

o 

o 
o E 

-200 

-200 0 -50 -100 -150 

GRID - No I - TO-CATHODE VOLTAGE — V 

92C M - 1280391 

D2CBM Electronic Components 

DATA 4 



  25BCP22 
Color Picture Tube 

Hi-Lite Matrix Screen Perma-Chrome 

90° Rectangular High- Resolution Gun 

New Green Phosphor Unity Current Ratios 

Antiglare Integral Protective Window 

ELECTRICAL 
Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series 
Connected within Tubo with 
Each of the Other two Heaters: 

Current at 6.3 V°   900 mA 

Focusing Method .   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angles: 

Diagonal   89 deg. 

Horizontal  78 deg. 

Vertical   63 deg. 
Direct Interelectrode Capacitances (Approx.): 

Grid No.1 of any gun 
to all other electrodes ..   7.5 pF 

Grid No.3 to all other electrodes   6.5 pF 

All cathodes to all other electrodes   15 pF 

External conductive coating 
to anode   {2500 max. pF 2000 min. pF 

OPTICAL 
Faceplate and Protective Window   Filterglass 

Light transmission at center (Approx.)   67.5% 

Surface of Protective Window   Treated to minimize 
specular reflection 

Screen   Aluminized 

Matrix   Black opaque material 

Phosphor, rare-earth (red), 
sulfide (blue & green)   P22 

Persistence   Medium-Short 

Array  422,550 Dot trios 

Spacing between centers of 
adjacent dot trios (approx.) 0  029 in (0.74 mm) 

IM,CODEI Electronic Components 
DATA 1 

8-69 



25BCP22 
MECHANICAL 
Minimum Screen Area ( Pro)ected/. . 295 sq. in ( 1905 sq. cm) 
Bulb Funnel Designation   ... JEDEC No.J195-1/2 

Bulb Panel Designation   JEDEC No.FP196-1/2 

Protective Window Designation JEDEC No.SP196-1/2 

Baseb .   Small-Button Diheptar 12-pin 
Pin Position Alignment   Pin No.12 Aligns Approx. 

with Anode Bulb Contact 
Operating Position ..   Anode Bulb Contact on Top 

Weight (Approx.)  42 lb ( 19.1 kg) 
MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, values are for each gun and volt-
age values are positive with respect to cathode 

{27,500 max. V 20,000 min. V 
Anode Voltage   

Total Anode Current, 
Long-Term Average   1000 max. pA 

Grid-No.3 (Focusing Electrode) 
Voltage     6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage .. .   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 

Negative operating cutoff value   200 max. V 

Positive bias value  0 max. V 

Positive peak value   2 max. V 
Heater Voltage ( ac or dc): 

Under operating conditions° 5.7 min.- 6.9 max. V 

Under standby conditionsd   5.5 max. V 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .. .   450 max. V 

After equipment warm-up period: 

Combined AC and DC value .. . . 200 max. V 

DC component value   200 max. V 
Heater positive with respect to cathode: 

AC component value   200 max. V 

DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, values are for each gun and volt-
age values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 ( Focusing Electrode) Voltage ... . 16.8% to 20% 
of Anode voltage 

e 
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25BCP22 
Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused 
Spot   See CUTOFF DESIGN CHART 
Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube ( At grid-No.1 spot cutoff 
voltage of -100 V)   1.86 
Heater Voltage: 

Under operating conditions:° 

When standby operation is not 
utilized 6  3 V 

When 5.0-V standby operation 
is utilized 6  0 V 

Under standby conditionsd 5  0 V 

Grid-No.3 Current (Total)   -45 to + 15 µA 

Grid-No.2 Current   -5 to +5 µA 

To Produce White of 9300° K 4" 27 
M.P.C.D. (CIE Coordinates x = 0.281, 
y =0.311): 

Percentage of total anode 
current supplied by each Red Blue Green 
gun ( average)  34 32 34 % 

Ratio of cathode currents: Min. Typ. Max. 

Red/blue   0.75 1.10 1.50 

Red/green   0.65 1.00 1.50 

Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 

Horizontal   + 0.45 in (± 11.4 mm) 

Vertical   + 0.45 in (± 11.4 mm) 

Lateral distance between 
the blue beam and the con-
verged red and green beams   . ± 0.25 in (± 6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)   z 0.37 in (± 9.4 mm) 

Maxi mum Required Correction for 
Registere ( Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the Center of the 
Screen in any Direction   .. 0.005 in ( 0.13 min) max. 

LIMITING CIRCUIT VALUES 
High-Voltage Circuits: 

Grid-No.3 circuit resistant.,   Max. Nif2 

MCOBEl Electronic DATA 2 
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25BCP22 
In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 
power supply be of the limited-energy type, in which the 
short-circuit current does not exceed 20 milliamperes. 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-
circuit resistance (each gun)   0.75 max. MQ 
The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater is connected directly to the rece iver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other 
circuits to the heater winding should each have an imped-
ance such that their respective power sources in com-
bination will not supply a continuous short circuit current 
of more than 750 milliamperes total in the assumed picture 
tube heater ground connection. The leads from all other 
circuits must be separated from the picture tube leads by 
a minimum distance of 0.25 inch (6.4 mm) to prevent energy 
transfer to the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 

° For maximum cathode life, it is recommended that the 
heater supply be regulated. The series impedance to any 

chassis connection in the dc biasing circuit for the heater 
should be between 100,000 ohms and 1 megohm. 

The mating socket, including its associated, physically-
attached hardware and circuitry, must not weigh more 
than one pound. 

d The use of a 5-volt standby condition in conjunction with 
6-volt operating condition is recommended to improve the 
reliability of the color picture tube by extending the emis-
sion wear-out life and reducing other gun-related defects. 
A maximum heater voltage of 5.5 volts ( Design-Maximum 
value) may be maintained on the color picture tube when 

the receiver is in the "off" ( standby) position. All other 
voltages normally applied to the tube must be removed 

during standby operation. 

Register is defined as the relative position of the beam 

trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING: Because the 25BCP22 is de-
signed to be operated at anode voltages as high as 
27.5 kilovolts (Design-Maximum value), shielding of 
the 25BCP22 for X-radiation may be needed to protect 
against possible injury from prolonged exposure at 
close range. 
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25BCP22 
BASE SPECIFICATION — JEDEC No. 14BE 
Pin 1: Heater Pin 11: Cathode of Blue Gun 
Pin 2: Cathode of Red Gun Pin 12: Grid No.1 of Blue Gun II Pin 3: Grid No.1 of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 4: Grid No.2 of Red Gun Pin 14: Heater 
Pin 5: Grid No.2 of Green Gun Cap: Anode (Grid No.4, 
Pin 6: Cathode of Green Gun Screen, Collector) 
Pin 7: Grid No.1 of Green Gun C: External Conductive 
Pin 9: Grid No.3 Coating 

41110130TTOM VIEW OF BASE 
HORIZONTAL OLUE GUN 
OF SCREEN 

• 
GREEN GU 

RED GUN 

LOCATION OF RADIAL- CON-

VERGING POLE PIECES VIEWED 
FROM SCREEN END OF GUNS 

B.5° .t 5* 

t - 
PLANE 
THROUGH 120' 
Ç_ OF PIN 

No. 2 AND 
TUBE AXIS 

92CS-12816 

RADIAL 
POLE 

PIECES INTERNAL 
MAGNETIC 
SHIELD 

.590 R 
1499 

92CS-12835R0 

NOTES FOR DIMENSIONAL OUTLINE 

Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge (JEDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C' of the gauge 
with the glass funnel. 
Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch (51-mm) 
circle concentric with bulb axis. 
Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 
Note 4: To clean this area, wipe only with soft, dry, lint-
less cloth. 
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25BCP22 
DIMENSIONAL 

CONTACT 
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EXTERNAL 
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25BCP22 
OUTLINE 
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25BDP22 
Color Picture Tube 

Hi-Lite Matrix Screen 

qop 900 Rectangular 
New Green Phosphor 

Perma-Chrome 
Hi gh.Resoluti on Gun 

Unity Current Ratios 

Integral Implosion Protection — Banded Type 

The 25BDP22 is the same as the 25BCP22 except for: 

111> OPTICAL 

Faceplate   Filterglass 
Light transmission at center ( Approx.)   69% 
Surface  Polished 

MECHANICAL 
Weight ( Approx.)  38 lb ( 17.4 kg) 

DIMENSIONAL OUTLINE (Top View) 

• 
" 
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1.038 I .063 
36.53 1.60 
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25BDP22 

DIMENSIONAL OUTLINE ( Front View) 

SCREEN 
HEIGHT ,‹ 

15 575 mi 
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::: 1111X 
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25BDP22 

DIMENSIONAL OUTLINE (Right Oblique View) 
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25B DP22 
DIMENSIONAL OUTLINE (Right Side View) 

16 330 . IN 

414 78 
RIM - BAND 
OPENING 

34.0 
864 

2.584 à 125 

6563k 3.18 

1;1:: 

4 302 * . 125 
109.27* 318 

4000*118 ---1 

15.88 

9.707 ± .063 6 693* 188 

246.56 à 1.60 

14 009* 188 

355 834.78 

20 702 375 
525.83* 9.53 

170.0014.78 

92LL- 228381 

Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge (JEDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C of the gauge 
with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch (51-mm) 
circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, lint-
less cloth. 

. Inches Dimensions in - unless otherwise shown 
mm 
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25BGP22 
Color Picture Tube 

PERMA-CHROME HI-LITE Screen 

Rare- Earth ( Red) Phosphor 

Antiglare Integral Protective Window 

This data sheet is to be used in conjunction 

with data for RCA-25XP22. 

For general data, terminal diagram, maximum and minimum 

ratings, equipment design ranges, limiting circuit values, 

x-radiation warning, and general considerations of the 

25BGP22, refer to the 25XP22 except as noted below. 

MECHANICAL 

Bulb Panel Designation  JEDEC No.FP196-1/2A3 

OPTICAL 

Faceplate and Protective Window 
Light Transmission at center (Approx.)   52.5% 

EQUIPMENT DESIGN RANGES 

To Product White of 93000 K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Percentage of total anode 
current supplied by Red Blue Green 
each gun (average)   30 31 39 % 

Ratio of cathode currents: Min Typ Max 

Red/blue   0.75 0.95 1.25 

Red/green   0.60 0.75 1.10 

Blue/green   0.60 0.80 1.10 

• 

MELII Electronic Components 
DATA 

2-70 



25BGP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

HEATER VOLTAGE • 6.3 V 
ANODE - TO- CATHODE VOLTAGE • 25,000 V 
GRID No. 3- TO- CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE CURRENT 

TO PRODUCE 9300•K 27 M.P.C.D. WHITE- LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN TO 

PRODUCE 9300•K + 27 M P C.D. WHITE 
RED GUN: 30% 
BLUE GUN 31% 
GREEN GUN. 39% 

RASTER SIZE: 19.875x 15.575" ( 504.82 mm x 395.60mm ) 
• MEASURED WITHIN 5.'1127 mm) DIAMETER AREA CENTERED ON 

TUBE FACE. 
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25BHP22 
Color Picture Tube 

PeHMA-CHROME Hi-LITE Scieeri 

Rare-Earth ( Red) Phosphor 

Integral Implosion Protection — Banded Type 

This data sheet is to be used in conjunction with 
data for RCA-25AJP22. 

For general data, maximum and minimum ratings, equip-

ment design ranges, limiting circuit values, x-radiation 

warning and base specification of the 25BHP22, refer to the 

25AJP22 except as noted below. 

MECHANICAL 

Bulb Panel Designation   JEDEC No.FP196-1/2H1 

OPTICAL 

Faceplate: 

Light transmission at center ( Approx.)   52% 

EQUIPMENT DESIGN RANGES 

To Product White of 93000 K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Percentage of total anode 
current supplied by Red Blue Green 
each gun ( average)   30 31 39 % 

Ratio of cathode currents: Min Typ Max 

Red/blue   0.75 0.95' 1.25 

Red/green   0.60 0.75 1.10 

Blue/green   0.60 0.80 1.10 
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25BHP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

HEATER VOLTAGE . 6.3 V 
ANODE - TO- CATHODE VOLTAGE • 25,000 V 
GRID No.3 - TO- CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE CURRENT 

TO PRODUCE 9300•K 27 M. P.C. D WHITE- LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN TO 

PRODUCE 9300•K + 27 M.P.G.°. WHITE 
RED GUN: 30% 
BLUE GUN 31% 
GREEN GUN. 39% 

RASTER SIZE: 19.875x 15. 575 ( 504.82mm x 395.60mm 
• MEASURED WITHIN 5" ( 127 mro) DIAMETER AREA CENTERED ON 

TUBE FACE. 
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25VABP22 
Color Picture Tube 

Ultra- Rectangular 

4 x 3 Aspect Ratio 

Electrical: 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis 

Hi-Lite Matrix Screen 

Light- Neutral Screen Appearance 

  Red, Blue, Green 
Heater, of Each Gun Series Connected within 
Tube with Each of the Other Two Heaters: 

Current at 6.3 V   900 mA 

Focusing Method   Electrostatic 

Focus Lens   B i potential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 

Deflection Angles (Approx.): 
Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct Interelectrode Capacitance (Approx.): 
Grid No.1 of any gun to all other electrodes  7.5 pF 
Grid No.3 to all other electrodes   6.5 pF 
All cathodes to all other electrodes   15 pF 

Capacitance Between Anode and External 
Conductive Coating   2500 max. pF 

2000 min. pF 
Optical: 

Faceplate and Safety Panel   F i Itergl ass 
Light transmission at center (Approx.)   66% 

Surface of Safety Panel   Treated to minimize 

specular reflection 
Screen   Aluminized 

Matrix  Black opaque material 
Phosphor, rare-earth ( red) sulfide ( blue & green)   P22 

Persistence   Medium-Short 

Array   566,000 Dot trios 
Spacing between centers of adjacent 
dot trios ( approx.)   0.026 in ( 0.66 mm) 

Mechanical: 

Minimum Screen Area ( Projected)   315 sq. in(2032 sq. cm) 
Bulb Funnel Designation   JE DEC No.J208-3/4 B1/D1 

Bulb Panel Designation  JEDEC No.FP209-3/4 W2 

Base Designationa   Small-Button Diheptar 12-Pin 

(JEDEC No.B12-244) 

e Basing Designation   JEDEC No.14BE 

Pin Position Alignment   Pin No.12 Aligns Approx. with 
Anode Bulb Contact 

Electronic 
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25VABP22 

Operating Position, preferred Anode Bulb Contact on Top 

Gun Configuration   Delta 

Weight ( Approx . I   49 lb ( 22.3 kg) 

Implosion Protection: 

Integral Safety Panel  JEDEC No.SP209-1/4A1 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, values are for each gun and voltage ID 
values are positive with respect to cathode. 

{ 27.5 max. kV 
Anode Voltage  20 min. kV 

Anode Current, Long-Term Averageb 1000 max. µA 

Grid-No.3 ( Focusing Electrode) Voltage   6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 

Negative operating cutoff value   200 max. V 
Positive bias value   0 max. V 

Positive peak value   2 max. V 

Heater Voltage lac or dc):c 
{ 6.9 max. V 

Under operating conditions   5.7 min. V 

Under standby conditionsd   5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period: • DC component value   200 max .V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Equipment Design Ranges: 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-No .3 ( Focusing Electrode) Voltage   16.8% to 20% of 
Anode voltage • 

LildC21= Electronic Components 
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25VABP22 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot ... See CUTOFF DESIGN CHART 

in Figure 3 
At Grid P•lia.1 voltage of -75 V   Qç to 995 V 
At Grid No.1 voltage of-125 V   205 to 535 V 
At Grid No.1 voltage of -175 V   315 to 780 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube ( At grid-No.1 spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage:c 
Under operating conditions: 

When standby operation is not utilized   6.3 V 
When 5.0-V standby operation is utilizedd   6.0 V 

Under standby conditionsd   5.0 

Grid-No.3 Current (Total)   ±15 ¿AA 

Grid-No.2 Current   

Grid-No.1 Current   

Illum.D Color 
To Produce White Light of   65500K + 93000K + 

7 M.P.C.D 27 M.P.C.D. 
CIE Coordinates: 

X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode current 
supplied by each gun ( average): 

Red   41 30 % 
Blue   24 31 % 
Green   35 39 % 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.35 0.75 
Typical   1.70 0.95 
Maximum   2.20 1.25 

Red/green: 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum   1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical  0.70 0.80 
Maximum   0.95 1.10 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 
Horizontal   ± 0.45 in (± 11.4 mm) 
Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams   ± 0.25 in (± 6.4 mm) 

Electronic 
Components 

DATA 2 
2-72 



25VABP22 

Radial convergence displacement excluding 
effects of dynamic convergence 
(each beam)   ± 0.37 in (± 9.4 mm) 

Maximum Required Correction for Registere 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction 0  005 in ( 0.13 mm) max. 

Typical Operation: 

Heater Voltage   6.3 V 

Anode Voltage   25 kV 

Grid No.3 Voltage   Adjusted for focus 

Color Temperature   93000 K + 27 M.P.C.D. 

Raster Size   20.776 x 15.582 in 
(527.71 x 395.78 mm) 

Typical White-Light Output Measured within 5 in 
(127 mm) diameter area centered on tube face: 

54 

,( 
At anode current of 1000 ¡JA   fL 

185 Nit 

Limiting Circuit Values: 

High-Voltage Circuits: 
Grid-No.3 circuit resistance   7.5 max. rvin 

Low-Voltage Circuits: 
Effective grid-No.1-to-cathode-
circuit resistance ( each gun)  0.75 max. rvin 

X- Radiation Characteristic: 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current 
of 300 µA   35 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JE DEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 µA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above ( such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1 . Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers. Sub- Part C of Part 78 of Title 42, Code of Federal Regula-
bons ( PL90-602) as published in the Federal Register Vol.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 µA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 
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25VABP22 

a The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 

lone-half kilogram). 

• The short-term average anode current should be limited by cir-

cuitry to 1500 microamperes. 

C For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis con-

nection in the dc biasing cirucit for the heater should be between 
100 kilohms and 1 megohm. The surge voltage across the heater 

must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 

operating conditions is recommended to improve the reliability 

of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-
age of 5.5 volts ( Design-Maximum value) may be maintained on 

the color picture tube when the receiver is in the "off" ( standby) 

position. All other voltages normally applied to the tube must be 

removed during standby operation. 

e Register is defined as the relative position of the beam trios with 
respect to the associated phosphor-dot trios. 

Notes for Dimensional Outline 

Note 1: With tube neck inserted through flared end of reference-
line and neck-funnel-contour gauge ( JE DEC No.G 162) and with tube 
seated in gauge, the reference line is determined by the intersection 

of the plane C-C /of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; it 

should have flexible leads and be allowed to move freely. Bottom 
circumference of base will fall within a 2- inch ( 51-mm) circle con-

centric with bulb axis. 

Note 3: The drawing shows the size and location of the contact 

area of the external conductive coating. The actual area of this 
coating will be greater than that of the contact area so as to provide 

the required capacitance. External conductive coating must be 

grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, lintless cloth. 
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25VABP22 

DIMENSIONAL OUTLINE 

1.438* 063 0,6 
36.5311.60 

(BI TAAIV 
EXTERNA/. 
CONDUCTIVE 
COATING 
(NOTE 3) 

laU 
6351 

- t 

6.35 

22.3291.093 
56716 12.36 
SAFETY PANEL 

BASE 
JEDEC NO 012-244 

(NOTE 2) 

2.970 
75.44 I INTERNAL 

RADIAL -CONVERGING 
2.935 POLE PIECES 

74.55 

_Lti? 
381 

22.5111.093 
  57I.78*2.38 
MOLD-MATCH LINE 

CAVITY CAP 
No JI-21 

TRANSPARENT 
INSULATING 
COATING 
(NOTE 4) 

SCREEN WIDTH 

er7r MIN 

Y 

2112511 
2499 23 37 26 

e1047* EN 
SCREHEIGHT  _r_ x 

39378 MIN 
1 

1 

1 

SCREEN DIAGONAL 

2-11541 14IN 
626 31 

Dimensions in inches/mm unless otherwise noted 
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25VABP22 

DIMENSIONAL OUTLINE 

• 

• 

171281.093 
435.0512.36 
SAFETY PANEL 

174203 093 
442.4712.36 
MOLD -MATCH 

LINE 

- 

<N. tee 
404'c/if-

4.650/188 
118.11 4.80 

10 3921 063 ¡awn 
4537* .C5 2636611.60 _ 170.0014.78 j 

115.24/3.19   21.6221.375   
549.2019.53 92l1.- 317492 

Sagittal Heights with Reference to Centerface at Points 

13.18 mm) Beyond Edge of Minimum Screen. 

Station No. Coot. [11 nat43 Sagittal 
X y Height 
in (mm) in (mm) in (mm) 

1 ( Minor) 0 (0) 7.916 ( 201.07) .680117.27) 
2 1.000125.401 7.9121200.961 .692 ( 17.58) 
3 2.000(50.80) 7.901(200.69) .730 ( 18.54) 
4 3.000176.201 7.882(220.20) . 791(20.09) 
5 4.0001101.601 7.856(199.54) .877 (22.28) 
6 5.0001127.001 7.8221198.681 .987125.071 

(continued on next page.) 
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25VABP22 
Sagittal Heights ICont'd) 

7 6.000 ( 152.40) 7.781 ( 197.64) 1.121 ( 28.47) 
8 7.000 ( 177.80) 7.732 ( 196.39) 1.279 ( 32.49) 
9 8.000 ( 203.20) 7.676 ( 194.97) 1.461 ( 37.11) 
10 9.000 ( 228.60) 7.612 ( 193.34) 1.668 ( 42.37) 
11 9.540 ( 242.32) 7.574 ( 192.38) 1.790 ( 45.47) 
12 ( Diagonal) 10.132 ( 257.35) 7.242 ( 183.95) 1.878 ( 47.70) 
13 10.279 ( 261.09) 6.832 ( 173.53) 1.841 ( 46.76) 
14 10.333 ( 262.46) 6.000 ( 152.40) 1.720 ( 43.69) 
15 10.388 ( 263.86) 5.000 ( 127.00) 1.595 ( 40.51) 
16 10.433 ( 265.00 4.000 ( 101.60) 1.492 ( 37.90) 
17 10.468 ( 265.89) 3.000 ( 76.20) 1.412 ( 35.86) 
18 10.493 ( 266.52) 2.000 ( 50.80) 1.355 ( 34.42) 
19 10.508 ( 266.90) 1.000 ( 25.40) 1.320 ( 33.53) 
20 ( Maior) 10.513 (/67.03) 0 (0) 1.3(18 ( 33.22) 

Bottom View of Base 

HORIZONTAL 
Ç_ OF SCREEN 

GREEN GUN 

RED GUN 

BLUE GUN 

Base Specification - JEDEC No.14BE 

Pin 1: Heater Pin 11: 

Pin 2: Cathode of Red Gun Pin 12: 
Pin 3: Grid No.1 of Red Gun Pin 13: 
Pin 4: Grid No.2 of Red Gun Pin 14: 
Pin 5: Grid No.2 of Green Gun Cao: 
Pin 6: Cathode of Green Gun 
Pin 7: Grid No.1 of Green Gun C: 
Pin 9: Grid No.3 

Location of Radial-

Converging Pole Pieces 

Viewed from Screen End 

of Guns 

.199 R 
92C5 , 223994 

&et S. 

PLANE THROUGH 
OF PIN No 2 

ANO TUBE AXIS 

92C S-12816 

Cathode of Blue Gun 
Grid No.1 of Blue Gun 
Grid No.2 of Blue Gun 
Heater 
Anode ( Grid No.4, 
Screen, Collector) 
External Conductive 
Coating 

RADIAL POLE PIECES 

MAGNETIC 

SPIEL 

/r-1-1 Electronic 
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25VABP22 

TYPICAL DRIVE CHARACTERISTICS, GRID-DRIVE SERVICE 

10k 
HEATER VOLTAGE • 6.3V 

ANODE - TO - CATHODE VOLTAGE • 
20 TO 27.5 kV. 

GRID No. 3 - TO- CATHODE VOLTAGE 
ADJUSTED FOR FOCUS. 

GRID No. 2 - TO - CATHODE VOLTAGE 
( EACH GUN) ADJUSTED TO 
PROVIDE SPOT CUTOFF. 

• • ZERO - BIAS POINT 

......... . 

.... 

... 

if 

'ff! 

II))  

20 40 So 0 100 200 

......... 

... 

VIDEO SIGNAL VOLTAGE PER GUN - V 112LIA -3514 

Electronic 
Components 
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25VABP22 

TYPICAL DRIVE CHARACTERISTICS, 
S CATHODE-DRIVE SERVICE  

10k 
HEATER VOLTAGE • 6.3V 
ANODE-TO- GRID No.1 VOLTAGE • 

e 20 TO 27.5 k v 
GRID No.3 - TO - GRID No. I VOLTAGE 

ADJUSTED FOR FOCUS 
e GRID No. 2 - TO - GRID No. I VOLTAGE 

(EACH GUN) ADJUSTED TO 
PROVIDE SPOT CUTOFF. 

4 

2 

2 

• • ZERO - BIAS POINT 

....... -  

: 

--1trI".- • , ".,, 
... .. ..  III p1 91  III 

1  

. t" 

40 60 60 100 200 

VIDEO SIGNAL VOLTAGE PER GUN - V 112U4-3» 
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25VABP22 

CUTOFF DESIGN CHART 

HEATER VOLTAGE • 6 3 V 

ANODE - TO-CATHODE VOLTAGE = 20 TO 275 kV 
GRID No. 3 - TO- CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

KXX) 

'4 

Me» 
ilage 

V. I BB 

AB a Mani 
um me.:memo 

JIM PI  
PM. 

1103111W413•1110,1".  
o mer.awly:  

.011,111 

O -50 -100 -150 

GRID No I - TO - CATHODE VOLTAGE — V 

IMPORTANT: Refer to sheet Safety 

Precautions for Color Picture Tubes 

at front of this section. 

Figure 3 

-200 

• 

92LIA - 3161/11 • 

• 
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25XP22 

Color Picture Tube 
"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 

UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT 11,-L,r, Screen 
(Utilizing a New Improved Rare-Earth Red-Emitting Phosphor) 

INTEGRAL FILTERGLASS PROTECTIVE WINDOW 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC- FOCUS GUNS 

EIFCTRICAL 

Electron Guns, Three 

Heater, of Each Gun 

a 

Red Blue, Green 

900 mA 
Focusing Method   Electrostatic 
Focus Lens  Bipotential 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles ( Approx.) 
  89° 
  78° 
  63° 

Direct Interelectrode Capacitances ( Approx.) 
6 pF 

15 PF 
6.5 pF 

'2500 max pF 
2000 min pF 

OPTICAL 

Faceplate and Protective Window   Filterglass 

41  
Surface of Protective Window  Treated to minimize 

specular reflection 
Screen, on Inner Surface of Faceplate 

  Aluminized, Tricolor, Phosphor-Dot 

. . P22--New Rare-Earth ( Red), 
Sulfide ( Blue & Green) Type 

. • 
 Red, Blue, Green 
 Medium Short 

Each triangular group consists of a 
red, green, and blue dot 

0." 

0  029 in ( 0.74 mm) 

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



25XP22 

MECHANICAL 

Tube Dimensions 
20 
6 

24 
21  

924 ± . 375 in ( 531.5 ± 9.5 mm) 
693 ± . 188 in ( 170.0 ± 4.8 mm) 
566 * . 093 in ( 624.0 ± 2.4 mm) 
500 ± . 093 in 546.1 + 2.4 mm) 

17  263 ± . 093 in 438.5 ± 2.4 mm) 
Minimum Screen Dimensions ( Projected) 

  22.995 in r84.1 mm) 
• 19.875 in 504.8 mm) 

15.575 in 395.6 mm) 
 295 sq. in ( 1905 sq. cm) 

Bulb Funnel Designation  JEDEC No.J195-1/2 Al 
Bulb Panel Designation  JEDEC No.FP196-1/2 A3 
Protective Window Designation   JEDEC No.FP196-1/2 CI 
Bulb Contact Designation  Recessed Small Cavity Cap 

(JEDEC No.J1-21) 
Pin Position Alignment Pin No.I2 Aligns Approx. 

with Anode Bulb Contact 
Operating Position  Anode Bulb Contact on Top 
Weight (Approx  )  42 lb ( 19.1 kg) 
Base  Small-Button Diheptar I2-pin ( JEDEC No.812-244) 

TERMINAL DIAGRAM ( Bottom View) 

Pir 1.; - .. t.•r 
;:nudr• ri KR 

GIG 

H H 

IPEIE 

GIR 
N ANOOE 

G28 

MAXIMUM AND MINIMUM RATINGS, DESIGN—MAXIMUM VALUES 

Unless otheratse spectfied, values are for each gun and 
voltage values are posttive urthrepect to cathode 

V Anode Voltage   127.500 max 
20,000 min V 

Total Anode Current, Long-Term Average  1000 max A 
Grid-No.3 ( Focusing Electrode) Voltage  6000 max V 
Peak Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max V 

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



25XP22 

Grid-No.I Voltage 
Negative bias value   400 max V 
Nept; ve cp,.rating rutof( 200 max V 
Positive bias value   0 max V 
Positive peak v-(lue   2 max V 

Neater Voltage (AC or DC) 

Under operating condition   {6.9 max V 
5.7 min V 

r • t 1,11,v rendit inn ,b   5.5 max V 
Peak Heater-Cathode Voltage 

t t, 
Luring equipment 

not exceeding 1 450 max V 
After equipment warm-up perio,:: 
Combined AC and DC valuo  200 max V 
DC component value  200 max V 

Heater positive with re-nect to - 
AC component value  200 max V 
DC component value   0 max V 

EQUIPMENT DESIGN RANGES 

Unless otherwise .specified, values are for each gus and 
voltage values are positive with respect to cathode 

For anode voltages between 20,000and27,500 V 

Grid-No.3 ( Focusing Electrode Voltage   16.8% to 20% 
of anode volts 

Grid-No.2 and Grid-No.I Voltages See accompanying 
For visual extinction ° I Cutoff Design Chart 
focu'.ed spot 

Maximum Ratio of Grid-No.2 Voltages 1  86 
Highest gun to lowest gun ir. 
tube ( At grid-No.1 spot cutoff 
voltage of - 100 volts) 

Grid-No.3 Current (Total)   -45 to + 15 4A 
Grid-No.2 Current   -5 to +5 mA 
To Produce White of 9300°K +27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311) 
Percentage of total anode current Red Blue Green 
supplied by e-Ich gun ( A,er:ge) . . . . 34 32 34 % 

Ratio of cathode current.: Min Typ Mao 
Red/blue  0  75 1.10 1.50 
Red/green  0  65 1.00 2.50 
Blue/green  0  60 0.91 1.30 

Displacement, Measured at Center of Screen 
Raster centering displacement: 

Horizontal ±0  47 in (± II.9 mm) 
Vertical   ±0.45 in (± II.4 mm) 

Lateral distance between the blue beam 
and the converged red and green br.aer. ±0.25 in (±6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence ( Each beam)  ±0.37 in (±9.4 mm) 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N.J. 4-67 



25XP22 

Maximum Required Correction for 
Registerc ( Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 

0  005 in ( 0.13 mm) max 

EXAMPLES OF USE OF DESIGN RANGES 

tales, it specified, toltage values are for 

each gun and are positive with respect to cathode 

Anode Voltage   25.000 V 
Grid-No.3(Focusing Electrode) Voltage . . 4200 to 5000 V 
Grid-No.2 Voltage when circuit 

design utilizes grid-No.I voltage 
of - 150 volts for visual extinction 
of focused spot  285 to 685 V 

Grid-No.I Voltage for visual extinction 
of focused spot when circuit design 
utilizes grid-No.2 voltage of 400 volts. -95 to - 190 V 

Heater Voltage 
a   6.3 V 

r 1, r t 5.0 V 

LIMITING CIRCUIT VALUES 

High- Voltage Circuits 

Grid-No.3 Circuit Resistance  7.5 max 

In order to minimize the possibility. of damage to the tube 
caused by a momentary internal arc, it is recommended that the 
high- voltage power supply and the grid-No.3 power supply be of 

the limited-energy type, in which the short-circuit current 

does not exceed 20 mA. 

Low- Voltage Circuit, 

Effective grid-No. 1-to-cathode-
circuit resistance ( Each gun) 0  75 max M. 

The low- voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube heater 
is connected directly to the receiver chassis ground. Under 
these conditions the circuits to the elements of all tubes, in-
eluding the color picture tube, operating from the same heater 

winding and all connections of any other circuits to the heater 
winding should each have an impedance such that their respec-
tive power sources in combination will not supply a continuous 
short circuit current of more than 750 mA total in the assumed 

picture tube heater ground connection. The leads from all 
other circuits must be separated from the picture tube leads 
by a minimum distance of 0.25 inch ( 6.4 mm) to prevent energy 
transfer to the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 

cascade arcing. 

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

GENERAL CONSIDERATIONS 

-Rad i at ion Warning. Ir.'au-, If, 2-, \I'd: r gnn a to Vo. 

opo r al oei at a ronlo sort - 1.1 gh s 27 go . 

'ea \ union si ire  I, el I ng r lin 2 \P22 ss - .1,1 sat ',IS be 

troorlod r rs pro, ot r aga s rr,.r o sr, rors fr orn •-̀r - 

1..r.airo t I r nito• 

Orientation. Elie 2 "r \ 122 nor be• ripe- I al orl s r b rub,- as] s 

n hor sir,i,t a I po... t isirl ana is rl, I I, I, 1Ir• sr si, UN., 11,r , 

I, anode on r at r r on on r op 

Tiro Deflect ing Yoke and r si.........'- in. pl. sr,, I r 

Noise nor lo- I toe t ras,- along tiro nos k o r..r a to n sf 
i's ni, I I I t s ¡ err- ward reos t Ion 

f or ail j or- truer)! purpose,. lis, s,sk e. mount -- Iron Id al no pros 

f or a small ameorto or rot Lon., I ad jus I oleo . 

font r tor ho external conductive coat ing ›Frou Id be mad,-

i-s ',I It pre, en r po,srble damage to he tube f r 

Ito a I r zed tit ns r trig doe t tr poor s ont art . 

M j urngister Compensation. Pr opo r riper at ion si f thn 21 \ l'2.2 

rucilli c- ° mpg- n,.11 I on for f to of o'er situ' oils its-

t he oat r is s magnet in f and it ber tari Ses /•11 Ina V 

odue e iris sregi es . foni;s s-5,r,ar i ran for t he se e f f no t s flr,us Iii-

Ii > 111,1 Is o f a tor r ilvl ng magns- I . 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE JEDEC No.GI62 

t 
1.750 
(44.45) 

3.500 
(8890) 

6.2501158.751 DIA   

5.918 ( 150.32)D1A. 

r(612.226 ,‘„ 

1-656 DIA 
(42.06) 

250 

520 
(13.21) 

762 
(19.36) 

Ci 

2673 
5.052 (67.89) 

1150 (128.32)"0 1.492 . 
REFERENCE (37.90) L 

LINE DIA. 1.869 12.9.21/P 

DIMENSIONS IN IN INCHES (47.47)   5400   4 
(me) (137.16) 

92LM-1956 
Befog-owe I. 1-. der or-none-it to rd.., I ('' MIII -II eau,- 1, >eat oil. 

Ci) RADIO CORPORATION OF AMERICA 
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25XP22 

BOTTOM VIEW OF BASE 

BLUE GUN 

HORIZONTAL 
OF SCREEN 8.5*±5° 

GREEN GUN 

RED GUN 

PLANE THROUGH 
OF PIN No. 2 

AND TUBE AXIS 

WCS-12816 

LOCATION OF RADIAL—CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

120' 

(7.6) 

RADIAL POLE PIECES 

INTERNAL MAGNETIC 
SHIELD 

L .235 

.300 

.590 R. 
(ILO) 

INCHES 
DIMENSIONS IN 

(6.0) 

92CS -1283582 

RADIO CORPORATION OF AMERICA 
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25XP22 

DIMENSIONAL OUTLINE 

• 

e 

14381 063„. 
CONTACT (36 5,16) ... _. 
AREA OF .26,,, I INTERNAL 
EXTERNAL ,6 ., - 
CONDUCTIVE , 2 970 RADIAL-CONVERGING 
COATING 1 (754) , POLE PIECES 
(NOTE 3) 2501 , 2 935 

\ 5 50 
\.397)R 

i;:6MAX 

BASE 
et:« No 812-244 

(NOTE 2) 

(6 4) 17451 

CAVITY CAP 
JEDEC No.JI-21 

14.5 136131 -.-
21.3101.093 

- - - (541.31 2.4) 
PROTECTIVE WINDOW 

215001.093 
-(546.1±2.4) - 

MOLD-MATCH LINE 

L2.Z1 R. 
• 

15.575 6,,N. 
395.6) 
SCREEN 
HEIGHT 

PAD 

17024 1. 093 
(432.4124) 
PROTECTIVE 
WINDOW 

t 

3069 
(778) 

17.2631 093 
(438.522.4) 

NOIX- MATCH 
LINE . 

'es 

%,1k4 

*47 (1t•er 

4471t;e°<f4kb..e 
)bo, 

4 000±C 8(81 1  

49 
(106.4)„̂ 

(3;25)R 

_97071(063) ..G.693±.188. 
(24661).6) - (170014.0 

14.2311188 __.„ 
(361514.81 

209241.375 _.„ 
(531.519.5) 

92GL-1285191 

DIMENSIONS IN INCHES 
(mm) 

Note I: With tube neck inserted through flared end of 

reference- line and neck- funnel- contour gauge and with tube 

seated in gauge, the reference I ine is determined by the 

intersection on the plane C- C' of the gauge with the glass 

funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 

Button, i ircumfereni•e of base will fall within a 2- inch 

(51- nn) circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the 
contact area of the external conductive coating. The actual 

area of this coating will be greater than that of the con-
tact. area so as to provide the required capacitance. Ex-

ternal conductive coating must be grounded with multiple 

contacts. 

Note To clean this area, wipe only with soft, dry, 

lint less cloth. 

0 RADIO CORPORATION OF AMERICA 
Electromc Components and >vices Henson N .1 



25XP22 

Cutoff Design Chart 

HEATER VOLTAGE r 6 3 VOLTS 
ANODE - TO-CATHODE VOLTAGE • 20,000 TO 27,500 VOLTS 
GRID - No. 3 - TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS 
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Typical Light- Output Characteristic 

• 

• 

• 

e 

HEATER VOLTAGE . 6.3 VOLTS 

ANODE-TO-CATHODE VOLTAGE • 25000 VOLTS 

GRID-No. 3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300° K 21 M.P.G.°. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300° 1+17 M.P.C.D. UHITE: 

RED GUN: 341, 

BLUE GUN: 326 
GREEN GUS 346 

RASTER SIZE: 19.875" X 15.575" 1504.1 am X 715.6 or) 

'MEASURED WITHIN 5" — DIAMETER AREA CENTERED ON TUBE FACE. 
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Typical Drive Characteristics 
Grid-Drive Service 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE- TO- CATHODE VOLTAGE = 20000 TO 27500 VOLTS 
GRID-No 3- TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
GRID- No. 2- 70-CATHODE VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED GRID-No.1-
TO-CATHODE (EACH GUN) VOLTAGE (Eci• 

• • ZERO- BIAS POINT 
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Typical Drive Characteristics 
Cathode-Drive Service 

HEATER VOLTAGE . 6.3 VOLTS 
ANODE- TO- GRID -HOE 1 VOLTAGE = 20000 TO 27500 VOLTS 
GRID - No. 3 - TO - GRID-No I VOLTAGE ADJUSTED FOR FOCUS. 
GRID- No. 2- TO - GRID-No.1 VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED CATHODE-
TO-GRID-No.I (EACH GUN) VOLTAGE Ek cil 

• • ZERO- BIAS POINT 
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Color Picture Tube 

• 

• 

• 

• 

"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD 
PURITY AND UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 
MAGNET IC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

ALUMINIZED TRICOLOR PHOSPHOR-DOT Ht -Lue SCREEN 
(Util izing a New, Improved Rare-Earth Red-Emitting Phosphor) 

For Ise in Color- IT Bereirer, 

Th , 2-'11'22 1. the same as the 2'1AP2'2 etrept for the folloting items. 

OPTICAL 

Faceplate ri 1 tergl eià3 
Light tr,irrrni.,-,ion ( kU , • 69% 
Far_cpi it e doe , riot h • 

Tube Dimensions 

MECHANICAL 

20.732 • . 375 in (526.6 t 9.5 mm) 
37 lb (16.8 kg.) 

a 1 tta rrr,,rnmended that the cabanet be provled th a shat rr- pro. f 
rover over the fare of the 25VP22 to prote, a t f rom being . t nark a, r a - 
dental Iv and t. protect agaanst pos., It e damage result taut from ta be ao-
ploston under q.me abnormal conda ta on. Thas safety cover ran al.,, prov ado. 

rada al ton pr., ec t ion when requ red. 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are tlif ferent 
from the corresponding dimensions for the -25XI'22 

[IONS IONS IN INCHES 
(mm) 

Note: Is . 1.1.- .pheraral radius = it tin rnrn 

20.732 1* . 375 
1526.6 19.51 

14.039 ± . 188 
1356.6 4.8) 

4.332 t. 25 
010.0 ± 3.21 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 4-67 
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Typical Light-Output Characteristic 

HEATER VOLTAGE : 63 VOLTS 
ANODE-TO-CATHODE VOLTAGE 25000 VOLTS 
GRID-No. 3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300° 0+27 M.P.C.O. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9303° 0+21 II.P.C.D. WHITE: 
RED GUN: 34% 
BLUE GUN: 32% 
GREEN GUN: 341, 

RASTER SIZE: 19.87eX 15.575"(504.8 in X 395.6 will 
'MEASURED WITHIN 5°- DIAMETER AREA CENTERED ON TUBE FACE. 

•
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PICTURE TUBE 
RECTANGULAR METAL-SHELL TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for linipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current (). 6 ±  amp 

Faceplate, Cc eipiJH Coherical Trnctod Filterglass 
Phosphor (For Curves, see front of this Section). . P4--Sulfide Type 

Aluminized 
Deflection Amies ( Approx.): 

Diagonal   90° 
Horizontal   
Vertical   

Electron Gun lcm-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Maximum overall length   22-3/16" 
Greatest width at lip  25-1/4" ± 3/16" 
Greatest height at lip   19-15/16" ± 3/16" 
Diagonal at lip  26-7/8" ± 1/4" 
Neck length   7-1/2" ± 3/16" 
Radius of curvature of faceplate ( External surface). . . 1 

Screen Dimensions (Minimum): 
Greatest width   23-7/16" 
Greatest height  18-1/8" 
Diagonal   25-1/16" 

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  120 

850 

69° 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

10 

Metal-Shell Lip - 
1/1 tor 
(Grid No.3, 
Collector) 

Maximum ReIngs, Destgn-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 

See next page. elnd icates a change. 

9-58 
ELECTRON TUBE DIVISION 

RADIO CORPOIRATiON OF AARERICA. NARRISON. NEW 1IRSÉV 

DATA 

AND 
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PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathod,: 

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 

I 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 

9-5E ELECTRON TUBE DIVISION 
.D10 CORPOLVION OF kkiEltICA 11.1,1501Y, NEW AMY 

DATA 
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Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

tive coat t(' (cr. 
1.: LLL µmf 

Electron Gun  Type 4nuiring Nc lon-Trar Magnet 

Optical: 

Faceplate   Filterglass 

Let transmission ( APProx  ) 12% 

hhn,,Ïhch (Fur c.,es, see front or iron Sect On) . P4 — Sul f;de fore. 

rum j nized 

Mechanical: 

CTerati ,g rcHt ion eny 

eieight 1:.rfrox  )  44 lbs 

5.eerall length  21-1/16" ± 3/8" 
Neck i,ngth   5-1/2" ± 3/16" 

Area of Screen  425 sq. mn. 
or il ,-c,nductive Coat ng. 

 Regular Hand 

,rea for grounding  Near Reference Line 

t. ni,1 Information on Coatings and Dimensions: 
- In:tare-Tube Dtmenstonal-Ouelines and Bulb 1214 : 

=t-•-t,ti: -it the front of this section 
 Recessed Small Cavity ( JU , 

 Small-Shell 

Arrangement 1 EIEDEC Grow 
Basing De-iignation for GINTOM VIEW  

hin 

Fin 
Pin 

Fin 

Fin 

Fin 

ULTÓRG4 

1 - Heater G3p5 

2 Ne.1 CL 
-,rid No.4 

10 - Grid No.2 

11 - Cathode 

12 - Heater 

Gp 

H 

Maximum Ratings, Deslen-Barzmum Values: 

)1m.SING) VOLTAGE: 

02 

Car olt 

, 

5St 
. 't its 

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

DATA 

5-62 



27VP4 

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 tocathode  200 max. volts e 

Typical Operating Conditions: 

Ifith u/tor voltage of tó000 volts 
and erld-No.2 voltage of 3oo 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' .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 0 
Electron Tube Division Harrison, N. J. 
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Picture Tube 

RFCTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

beater Current at 6.3 volts  600 ± 30 ma 
Heater Warm-Up Time ( Average)   11 seconds 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
DefleLtion Angles ( Appr.): 

Diagonal   95° 
Horizontal   85° 
Vertical   68° 

Direct lnterelectrode Capacitances: 
Grid No.1 to all other electrodes . . . 6 
Cathode to all other electrodes . . . . 5 med 

External conductive coating to ultor. . 2500 max 
{1700 min: ev,f 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate, Spherical  Filterglass 
Light transmission at center ( Approx  )  72% 

Phosphor(rer curves, see front of this section) . . P4--Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length  20-1/16" ± 3/8" 
Greatest width  25-9/32" ± 1/8" 
Greatest height   20-7/32" ± 1/8" 
Diagonal   26-13/16" ± 1/8" 
Neck length   4-1/2" ± 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 ( JECEC No.J1-21) 
Bulb J214-1/2A2 

Weight ( Approx  ) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1 
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Base Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.B6-203) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1- Heater 
Pin 2 - Grid No.1 
Pin 6- Grid No.4 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 

GRID-DRIVEa SERVICE 

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

Unless other:. ise cottage val-
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Desle,Vax:mum Values: 

ULTOR VOLTAGE   

GRID-No.4 ( FOCUSING) VOLTAGE: 
Positive value  

{23000 max. 11000 min. 
volts 
volts 

1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   f550 max. volts 
1,200 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-neak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
t5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

rm,pecl to   200 max. volts • Heater positive with 

Typical Operating Conditions: 

Witt, ul tor voltage (E., k) of /R000 volts 
and grid-No.2voltage lEe20 of 400 Volts 

Grid-No.4 Voltage for focuse  0 to 400 volts 
Grid-No.1 Voltage for visual • extinction of focused rastere   -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 

11, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CATHODE-DR IVE' SERVICE 

Unless otherwise specified, voltage val-
ues are pobitive uith respect to grid-N, 

Maximum and Minimum Ratings, Design- Maximum Values: 

f2:5000 max. volts 
t11000 min. volts 

ULTOR-TO-GRID-No.1 VOLTAGE 

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 f700 max. volts 
1350 min. volts 

GRID-No.2-10-CATHOUE VUL1AbE  550 iuux. volte 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias valu.   154 max. volts 
Negative-bias value   0 max. volts 
Negative- peak value   2 max. volts 

HEATER VOLTAGE 16.9 max. volts 
t5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No., 
voltage tE c5gi of 18000 volts 

and grtd-No.2-to-grid-No.i 
voltage (E,• 2 12) of 400 volts 

Grid-No.4-to-Grid-No.1 
Voltage for focucb  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
for visual extinction of 
focused rasterf   36 to 78 volts 

Field Strength of Adjust He 
"no.4   0 to 11 gausses 

Maximum Circuit Values: 

.-id-No.1-,ircuit k.si'tance  1.5 max. meqohms 

a 

d 

Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

Inc grid-No.4 ( or grid-No.4-to-grid-No.1) voltage required for optimum 
focus of any individual tube will have a value anywhere between 0 and 

400 volts. is independent of ultor current and will remain essentially 

constant for values of ultor ( or ultor-to-grid-No.1) voltage or grid--
11,1.2 ( 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 sut table 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 

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: 

Ecsp or Ecel ( 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. 

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. 

See Naster-Cutoff-Range Churl for Cathode-Drive Service. 

OPERATING CONSIDERATIONS 

1-Ray Warn:ne. 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 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service e 1 Ef =6.3 VOLTS 

ULTOR VOLTS. 11000 TO 23000 
GRID-N2 4 VOLTS ADJUSTED FOR FOCUS. 

-125 

T. 

Tee 
-50 

-25 

O 

150 

125 
O 

.3 25 

U 
300 400 500 600 

GR1D-N22-TO - GRID - N21 VOLTS 

200 300 400 500 600 
GRID- N22 VOLTS 

92CS-10912 

Cathode-Drive Service 

4=6.3 VOLTS 
ULTOR-TO-GRID-N2I VOLTS=I1000 TO 23000 
GRID-N24-TO-GR1D-N21 VOLTS ADJUSTED FOR FOCUS. 

efflà- 

— 1 

700 

92CS - 10904 
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SCREEN 
HEIGHT 

5" 
18-
e 

MIN. 

SCREEN WIDTH 24 1« MIN 
4 

32 - 13 
(NOTE 6) 

40"R. 

13 31 

32"R. 

6-13"R. 
16 

REFERENCE L1N.i 
(NOTE 2) 

SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4 PeB6-2O3 
(NOTE 3) 

3 £8 

2 

±71; 

IT6"± DIA. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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20 ire. 

+ 77 — e + 3" 
(NOTE — TI 

 20 — — 16 8 

13 -27+ 16 — 16 2 
17* 30' + I —16 

3-2 R. 

2 2— R. 

3 fR. 

2.±  

5' 1  

• 

• 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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34- NAIN.q-
(NOTE 8) 

SEE NOTE 7 * 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 SEATEDINGAUGE, THE REFERENCE 

LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 

MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 

FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 

A DIAMETER OF 3". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
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 

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 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 Dnnswn Harrison, N. J. 
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HIGH-VACUUM CATHODE-RAY TUBE 
 par»i' Type 002 

General: 

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

Direct lnterelectrode Capacitances ! Approx.!: 
Grid No.1 to All Other Electrodes. . . . 7.0 
DJ1 to All Other Electrodes ....... 8.5 
DJ4 to All Other Electrodes ....... 6.0 . 

pno5„plitir 1Fof Curves, toe 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" + 1/16" 
Minimum Useful Screen Diameter   1-3/4" 
Mounting Positing.   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 5 Pin 4- Deflecting 
Deflecting Electr.DJ1 
Electrode DJ2, Pin 5- Grid No.1 
Deflecting Pin 6- Deflecting 
ElectrodeDJ3 2 Electr.DJ4 

Pin 2- Heater, e Pin 7- Heater 
Cathode Pin 8- No Connec-

tion 

KEY 

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

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

flected toward pin 3. With DJ3 positive with respect to 

04, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and DJ4 and 

its intersection with the plane through the tube axis and 

pin I does not exceed le. 

The angle between the trace produced by DJ3 and 014 and 

the trace produced by DJ1 and DJ2 is 900 4 40 . 

Maximum Ratings, Absolute Values: 

ANODE-No.2 A GRID No.2 VOLTAGE  660 Max. 
ANODE-No.1 VOLTAGE  330 max. 
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Value  125 max. 
Positive Value  0 max. 

PEAK VOLTAGE BETWEEN ANODE No.2 AND  
DEFLECTING ELECTRODE DJ1 OR DJ 4 385 max. 

volts 
volts 

volts 
volts 

volts 

JULY 1, 1945 
RCA VICTOR DIVISION 

IIA010 CORPORATION OF .ERICA. HARRISON, NEW MU, 

DATA]. 



902-A 

HIGH-VACUUM CATHODE-RAY TUBE 
(continued from preceding page) 

Typical Operation: 

Anode No.2 & Grid No.2 Voltage* • • 400 600 . . . volts 
Anode No.1 Voltage for Focus 

at 75% of Grid—No.1 Volt— 
age for Cutoff • 100 150 volts 

Grid—No.1 Volt. for Visual Cutofft. —40 —60 volts 
Max. Anode—No.1 Current 

Rangea Between —50 and + 10 lamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.273 0.183 mm/v dc 
DJ3 and DJ4   0.326 0.217 mm/v dc 

Deflection Factor: ** 
DJI. and DJ2   93 139 v dc/in. 
DJ3 and DJ4   78 117 v dc/in. 

* Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than u00 volts. 

• Individual tubes may require between + 20$ and -35S of the values shown 
with grid-No.) voltages between zero and cutoff. 

0 visual extinction of stationary focused spot. Supply should be adjust-
able to j SOS of these values. 

à See curve for average values. 
ww 

Individual tubes may vary from these values by ± 2011. 

Spot Position: 

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

centered at the geometric center of the tube face and having 

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

able test conditions are: anode-No.2 voltage, 600 volts; 
anode-No.1 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.1 voltage should be near cutoff 

before application of anode voltages. 

Maximum Circuit Values: 

Grid—No.1 —Circuit Resistance   1.5 wax. megohms 
Impedance of Any Deflecting—Electrode 

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

Electrode Circuit" 5.0 max. megohms 

** It is recommended that both deflecting-electrode-circuit resistances 
ne approximately equal. 

JULY 1, 1945 RCA VICTOR DPMSKY1 
RADIO CORPORATION OF AMERICA. NAMOSON. NEW JERSEY 



9 02- A 

HIGH-VACUUM CATHODE-RAY TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

68 V. 
DC 

zI_T\ 

HIGH-
VOLTAGE 

AC 
SUPPLY 

o 

ci= 

600 V. 
DC .a 

p, 

ANODE 

n[o 

 )1C-2 --c)cm, 

.C_L0 0.) 

)4g L....00j4 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

N.22 

NODE  NI" 

CA1HODE 

102V. 
DC 

CI: 0.1 mf 
C2: 1.0 pf 
C3 Ca CS C6: 0.05-f (flocking 

Capacitors* 
R1 142, 1.0 Megohm 
R3: 1.3 megonms 

When cathode is grounded, capacitors ,. ould nave high voltage rating; 
when anode No.2 is grounded, they may nave low voltage rat v 3. For 
dc amplifier service, deflecting electrodes shoul0 be connected dir-
ect to amplifier Output. In this service, it is preferable usually 
to remove deflecting—electrode resistors to minimize loading effect 
on amplifier. in order to minimize Spot defocusing, It is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give tne lowest possible potential difference between anode No.2 
and the deflecting elertrodes. 

GRID 
N2I 

HEATER 
SUPPLY 

NOT TOM 

92LS-489602 

Ra: I-Megohm Potentiometer 
I75: 0.3 Meg 0h. 
R6, 0.5-Megohm Potentiometer 
R7 RB, Dual Z-Megonm Potentiometer 
09 RIO: 2 megonms 

The I icenSe extended to the purchaser of tees appears in tne L,CenSe not ice 
accompany in; them. informat ion contained herein is furnished without assuming 

any eli)ations. 

JULY 1, 1945 RCA VICTOR DIVISION 
RADIO COEPORATION OF AMERICA HARRISON. NEW FERRET 

DATA 2 



9 0 2 - A 

HIGH-VACUUM CATHODE-RAY TUBE 

JULY 1, 1945 DATA 2 

(t_ OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

RCA VICTOR conset4 
11A010 C011.0tATION Of MitICA. .1.130N. NEW iffSfl' 



II 
902 -A 

AVERAGE CHARACTERISTICS 

.9 

—tt•-̀  

Ef =6.3 VOLTS  

ANODE N51 VOLTS ADJUSTED 

• 

TO GIVE FOCUS 

CURVE 
ELECTRODE 
CURRENT 

ANODE N52 a. 
GRID N52 VOLTS 

A ANODE N21 600 

B ANODE N51 400 

ANODE N2 2 
C 8, GRID N2 2 600 

ANODE N2 
U 2 

& GRID N2 2 ?100 

t17-; 

ITI • 

: 

I  

: 

-60 -40 -20 

GRID N51 VOLTS 

O 

'sçe 

: 

2000 

N 
ot 

1200 Z 
o 

400 

APR. 13,1945 RCA VICTOR DMISION 
RADIO CORKMANON OF .NetRICA NARRISON NEW DM, 

92CM -4895RI 





905-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supet..aeJ Type 905 

- 
General: 

Heater, for Unipotential Cathode: 
Voltage  2.5 t io% . . . . ac or dc volts 
Current  2.1 amp. 

Direct Interelectrode Capacitances(Approx.I: 
Grid No.1 to All Other Electrodes . . 9.0 . . 'le 
04 to DJ2   2.0 . . uuf 
DJ3 to DJ4   1.0 . . Puf 

Phosphor For CUR 2., see front of this SectiOn) . . No.1 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   16-1/2" t 3/8"" 

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

Minimum Useful Screen Diameter   4-1/2" 
Mounting Position  Any 
Caps (Four)   Small 
Base   Long-Shell Medium 5-Pin, Micanol 

Basing Designation for BOTTOM VIEW   5BR 

Pin 2- Anode No.1 
DJ3  Pin 1- Heater 3' P., Cap over) 

Pins 1 Electr. '' 

Pin 3-Anode No.2, and 5 DJ2 

Pin 5- Heater, 

Pin 4- Grid No.1 DJ.4 Cap 1 { Deflecting 
over Electrode 
Pin 2 DJ3 

Cathode Cap ) ¡Deflecting 

over 
Cap li DefDlJec1ting 

Pin 3 

over Electrode 
Electrode Pin 4) DJ4 

Dji and DJ2 are nearer the screen 
11/3 and DJ are nearer the base 

With DJI positive with respect to 012, the spot is de— 
flected toward pin 3. With Dl 3 positive with respect to 

DJ 4, the spot is deflected toward pin 2. 

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

its intersection with the plane through the tube axis and 

pin 3 does not exceed le. 

The angle between the trace produced by DJ3 and DJ4 and 

the trace produced by DJ' and DJ 2 is 900 t 6°. 

Maximum Ratings, Absolute Values: 

ANODE-No.2 6 GRID-No.2 VOLTAGE  
ANODE-No.1 VOLTAGE  
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Value  
Positive Value  

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

Grid No.2 (2 

2200 mar. 
660 max. 

125 mar. 
0 max. 

1100 max. 

volts 
volts 

volts 
volts 

volts 
DATA]. JULY 1, 1945 

RCA VICTOR DIVISION 
RADIO CORPORARION 0R AMERICA. HARRISON. NEW JERSEY 
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905-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding page) 

Typical Operation: 

Anode—No.2 & Grid—No.2 Voltages . . 1500 2000 . . . volts 
Anode—No.1 Volt. for Focus at 78% 

of Grid—No.1 Volt. for Cutoff 338 450 . . . volts 
Grid—No.1 Volt. for Visual Cutoffil —26 —35 . . . volts 
Max. Anode—No.1 Current 

Range . . Between —50 and * 10 Lamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.295 0.221 . . mm/v dc 
DJ3 and DJ4   0.348 0.262 mm/v dc 

Deflection Factor:** 
LE11 and DJ2   86 115 . . v dc/in. 
DJ3 and DJ4   73 97 . . v dc/in. 

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

• individual tubes may require between -30f and + 25% of the values shown 
with grid-No.1 voltages between zero and cutoff. 

O visual extinction of stationary focused spot. Supply should be adjust-
able to ± 50f of these values. 

à See curve for average values. 
•• 

Individual tubes may vary from these values by ± 20%. 

Spot Position: 

The pndeflected focused spot will fall within a 12-mm square 

centered at the geometric center of the tube face and having 

one side parallel to the trace produced by W I ant [J2. Suit-

able test conditions are: anode-110,2 voltage, 150u volts; 

anode-140.1 voltage, adjusted for focus; deflecting-electrode 
resistors, I megohm each, connected to anode-No.2; the tube 

shielded from all extraneous fields. To avoid damage to the 

tube, grld -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 
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 

RADIO C011.0tATION Of A1.1f RICA, MA.111SOH. HEW IreSFY 



905-A 

HIGH-VACUUM CATHODE-RAY TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

r-

é 
100 V. 
DC 

Cl 

2000 V. 
DC 

HIGH-

VOLTAGE 
AC 

SUPPLY 

3 

5 

ANODE 

NO 2 

ANODE 

NO I 

CATHODE 

74 V. 
DC 

GRID 

N21 

R7 R81 

Ri2 

vIEW 

HEATER 
SUPPLY 

Rg Ft 10 

13 

ci, 0.1 pf 
CI: 1.0 mf 
C3 Ca C5 C6. 0.05-mf Blocking 

Capacitors* 
RI R2: 2 Megohms 
03: 6 Megohms 

4 

C  
- DJ2 

C 4 DJ , 

C5 H °  
  0J4 

C8il—° 

VOLTAGE 
INPUT 

TO 

DEFLECTING 
ELECTRODES 

(.C5-5297125 

2-Megonm Potentiometer 
125; 1.0 Megohm 
R6: 0.35-megohm Potentiometer 
R7 RN: Dual 5-Megohm Potentiometer 
R9 R10: Dual 5-Megohm Potentioneter 
R11 R12 R13 R1N, 2 Megonms 

When cathode is grounded. capacitors should have nigh voltage railing; 
when anode 50.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing. it is essential 
that anode 50.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode 50.2 
and the deflecting electrodes. 

The license extencleo to the purchaser of tubes appears in the License Not ice 
accompanying them. Infornet ion contained herein is furnished without assuming 

any obl igat ions. 

JULY 1, 1945 RCA VICTOR DIVISION 
RADIO CORPORATION Of NAERICA, HARRISON, NEW leISSET 

DATA 2 
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905-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(¡_ OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

RCA VICTOR DIVISION 
VOIO COINDIATION OF MIEFICA. MAIIIISON. NEW JERSEY 

DATA 2 



efe, 
905-A 

AVERAGE CHARACTERISTICS 

E.}-= 6.3 VOLTS 

ANODE N2I VOLTS ADJUSTED TO GIVE FOCUS 

CURVE ELECTRODE 
CURRENT 

800 
ANODE N2 2 & 
GRID N22 VOLTS 

A ANODE N2 2000 

-40 

D 

ANODE Na 

ANODE N2 2 
& GRID N a 2 

ANODE N2 2 
& GRID N2 2 

GRID N21 VOLTS 

-20 

IN 11111  H 111 11111111 

1500 

2000 700 

1500 

-40 -30 -20 -10 

GRID Na I VOLTS 

APR. 27,1945 RCA VICTOR DIVISION 
4010 CORPORA,. OF AMERICA. HARRIS.. NEW AMP 

,.600 

100 

92CM- 5409R4 
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908-A 

OSCILLOGRAPH TUBE 
Supersedes Type o8 

General: 

Heater, for Unipotential Cathode: 
Voltage  2.5 ± io% . . . . ac or dc volts 
Current  2.1 amp. 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . . . 9.0 
DJ1 to All Other Electrodes  8.5 
DJ3 to All Other Electrodes  6.5 . . . uuf 

Phosphor For Curves, see front of this Section) . . . No.5 
FluoresceuLe.   Blue 
Persistence  Very Shnrt 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   11-1/2" ± 3/8" 
Greatest Diameter of Bulb  3" ± 1/16" 
Minimum Useful Screen Diameter   2-3/4" 
Mounting Position  Any 
Base   Medium 7-Pin 

Rasing Designation for BOTTOM VIEW   7CE 
Pin 1- Heater Pin 6-Grid No.2. 

à' Pin 2- Grid No.1 Anode No.2, 
Pin 3— Deflecting Deflecting 

ElectrodeDJ3 Electr.DJ2, 
Pin 4- Anode No.1 Deflecting 
Pin 5- Deflecting Electr.DJ4 

ElectrodeDJ1 I 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 Li', the spot is de-

flected toward pin I. With DJe positive with respect to 

DJ3, the spot is deflected toward pin 6. 

The angle between the trace produced by DJ3 and DJa and 

its intersection with the plane through the tube axis and 

pin 6 does not exceed 10° . 

The angle between the trace produced by DJ3 and 0,14 and 

the trace produced by DJ! and DJ2 is 90° ± 3°. 

Maximum Ratings, Design-Center Values: 

ANODE-No.2 & GRID No.2 VOLTAGE   
ANODE-No.1 VOLTAGE   
GRID-No.1 ( CONTROL ELECTRODE) VOLTAGE: 

Negative Value   
Positive Value   

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
DEFLECTING ELECTRODE DJ1 OR DJ3 

1500 max. 
1000 max. 

volts 
volts 

125 wax. volts 
0 mar. volts 

500 max. volts 

JUNE 20, 1946 TUBE DIVISeON 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

DATA]. 



qie 
908-A 

OSCILLOGRAPH TUBE 
(continued from preceding Page) 

Typical Operation: 

Anode No.2 & Grid No.2 Voltage' . 1000 1500 . . . volts 
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 Cutoff4. -33 -50 . . • volts 
Max. Anode-No.1 Current Range. Between -50 and +10 vamp. 
Deflection Sensitivity: 

DJ1 and DJ2   0.334 0.223 . . mm/v dc 
DJ3 and DJ4   0.348 0.233 • mm/v dc 

Deflection Factor:** 
DJ1 and DJ2   76 114 • • v 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 4.2WS and -was 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 ± 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 
one side parallel to the trace produced by DJI and DJ 2. Suit-
able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-No.1 voltage, adjusted for focus; deflecting-electrode 
resistors, I megohm each for DJ1 and DJ 3, 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 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" 

1  5 max. megohms 

1.0 max. megohm 

5,0 wax. megohms 

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

JUNE 20, 194-' TUBE DIVISION 
RADIO CORPORATION Of AlaRICA. NARRISON NEW JERSEY 



908-A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HIGH-
VOLTAGE 

AC 
SUPPLY 

C1, 0.1 pf 

Cti 1.0 pf 
C3 C. CS C6, 0.05-0 Blocking 

Capacitors. 

RI R2. 1.5 megonnts 

03, 4 megonins 

IC2_00 ji 

F-C)DJ2 
C5 
H-ODJ3 

0j4 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

Ra. 2-Megohm potentiometer 

05, 1.0 Regona 
/16, 0.5-Megonm Potentiometer 
01 08: Dual 3-Megonm Potentiometer 

09 RIO: 2-Megonms 

• 
When cathode is grounded, capacitors snould have nigh voltage rating; 

when anode lio.2 is grounded, they may have lee voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In this service, it is preferable usually 

to remove deflecting-electrode resistors to minimize loading effect 

on amplifier. In order to minimize spot defocusing. it is essential 
that anode lIci.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode 00.2 

and the deflecting electrodes. 

The license extended to the purchaser of tubes appears in the License Notice 

accompanying them. Information contained nerein is furnished without assuming 

any obligations. 

JUNE 20, 1946 TUBE DIVISION 
»MO CORPORATION Of »AFRICA. HARRISON. NEW JERSEY 

DATA 2 
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908-A 

OSCILLOGRAPH TUBE 

CE-4284R7 

t OF BULB WILL NOT DEVIATE MORE THAN 20 

IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

JUNE 20, 1946 MOE DIVISION 
tIO10 CORPOrATION Of A/AMC& MAIIIISON. NEW !MO, 



908-A 

AVERAGE CHARACTERISTICS 

Ef = 6.3 VOLTS   _  

ANODE Nº1 VOLTS ADJUSTED TO GIVE FOCUS 

CURVE ELECTRODE 
CURRENT 

ANODE Nº2 & 
GRID Nº2 VOLTS 

A ANODE N.º I 1500 

8 ANODE NI' 1 1000 

ANODE NS 2 
C & GRID NE 2 1500 

- 

0 
ANODE Nº 2 
& GRID N5.' 2 

 1000 

L 

f'  

GRID N21 VOLTS 

-60 -40 - 20 0 Lai 

w 
na 

 -0.I 00 

<u : 

•-• 

: D 

2000 

r, 
01 

1200 

O 

400 

-60 

APR. 18,1945 

-40 -20 

GRID N21 VOLTS 

TUBE DIVISION 92CM- 5415R5 
11.10 COIntATION pf NAM.. NARRISON. 
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912 

HIGH-VACUUM CATHODE-RAY TUBE 
HIGH-INTENSII, ELECTRnTATIC DEgLFCTION TYPE 

WITH 5" MEUIUM-FERSISTENC sCRE N FCQ SCUMAPHIC USE  
Heater Coated Unipotential Cathode 

Voltage 2.5 a-c or d-c volts 
Current 2.1 amp. 

Fluorescent Screen: 
Material phosphor No.1 
Pattern Color Greenish 

Direct lnterelectrode Capacitances: 
Arid to all other electrodes 14 max. puf 
0J 1 to DJ2 3 Max. ppf 

DJ3 to 0.1,1 1.5 M3X. pmf 
Overall length 16-1/2" ± 3/8' 
Maximum Diameter 5-1/4" t 1/16" - 3/32" 
Bulb J-42 
Caps: 

Anode No.? Medium Metal 
Deflecting Electrodes ( Four) Small Metal 

Base Medium 5- Pin Micanol ...-
BOTTOM VIEW 

Pin 2- Grid N().2 
n, P2 DJ Over Electrode Pin 3- Anode No.1 

Cap (Deflecting 

Pins 
Pin 4- Grid No.1 W2 

Pin 1- Heater 

--4 1 & 5 I  

Cathode Cap } /Deflecting Pin 5- Heater, 
Over Electrode 

Single Medium Cap DJ3 Pin 2 DJ3 
Anode No.2 Cap 1. { Deflecting 

Cap 1. {Deflecting Over Electrode 
Over Electrode 
Pin 3 Dji 

Pin 4, DJ4 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
Marmon Ratings Are Based on a Line- Voltage Design Center of 117 Volts 

High-Voltage Electrode ( Anode 42) Voltage 15000 max. volts 
Focusing Electrode ( Anode 01) Voltage 4500 max. volts 
Accelerating Electrode (Grid 02) Voltage 250 max. volts 
Control Electrode (Grid il) Voltage Never positive 
Grid Voltage for Current Cut-off * -125 apprm.volts 
Peak Voltage Between Anode #2 and 

any deflecting electrode 7000 max. volts 

Typical Operation: 
Heater Voltage 2.5 2.5 2.5 volts 
Anode 02 Voltage 5000 10000 15000 volts 
Anode 41 Voltage 1000 2000 3000 approx.volts 
Grid 42 Voltage 250 250 250 volts 
Grid il Voltage xoj,sted to give suitable luminous spot 
Deflection Sensitivity: 

cul to D.J2 0.083 0.1:41 0.028 rum/volt d.c. 
DJ3 to DJ4 0.102 0.051 0.034 mm/volt d.c. 

• sits easleda voltages on Anode It end Grid 12. 
.-IndiCateS a Change. 

0J2 

JUNE 20, 1947 DATA TUBE DEPARTMENT 
RADIO CO”oltAO0F4 OF ..... afC.....FRISON. 145W linty 



CI, C2 = 0.5.bir. 10000 V. 

C3 1.0 }if, 5000 V. 

Ca . 16 „1.1f, 200 V. 

T 2.5 MEGOHMS, 75-WATT 

02 0.2 INEGOHM, 10- WATT 

R3.0.55 MEGOHM, 20-WATT 

Ra. 50 000 OHMS, 2-WATT 

R5. 35000 OHMS, 2 - WAT T 

Re, F17, Re, R9 = 2 TO 5 MEGOHMS 

100 OHMS, 600- WATT 

410.› 
I . I 
N.w.k 
912 

TYPICAL OSCILLOGRAPH CIRCUIT USING THE 912 
WITH VOLTAGE-DOUBLING POWER SUPPLY  • 

D 

02 

Da 

03 

a T ^NOCE N22 

= ANODE N. I 

C = GRID Nt 2 

d = GRID Nt 

NOTE As TOE TOTAL VOLTAGE ACROSS TILE CLICHER IS REDUCED 81. SCANS OF R,.. TOE ELECTRODE 

VOLTAGES An REDUCED IN CORRECT PROPORTION. ERUPT FOR GRID NO.? VOLTAGE. THIS RAT 

HAVE TO RE READJUSTED IT IRE USE OF DIFFERENT VALUES FOR 1. ANO R., THEIR TOM 

RESISTARCE 8(1.4 REFIT IRE ST«. CONOIRSERS C1 ATO C. CAN RE EMITTED IF GRID-vOL, 

TGE S.rICH.G IFOR »Ice-smut, PROTOGRAPNT I IS NOT CONTERPLATE D. FILTRENT • INOIRGS 

VOS. T AT? j SPOUT, IlE INSULATED FOR 20000 VOLTS. 

The license extended to the purchaser of tubes appears in the License 
notice accompanying them. Information contained herein is furnished 
without sssss ing any obligations. 

92C-4621R1 

FLUORESCENT- SCREEN CHARACTERISTICS 

CURVES SHOWING THE AVERAGE CHARACTERISTICS, 
SPECTRAL ENERGY CHARACTERISTIC, ANO PERSIST-
ENCE CHARACTERISTIC OF PHOSPHOR No. I ARE 
SHOWN AT THE BEGINNING OF THIS SECTION. 

.-Indicates a change. 

AUG. 15, 1946 
TUBE DEPARTMENT 

RADIO CORPORATION OF »AFRICA, HARRISON, NEW TERSER 

DATA 
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912 

HIGH-VACUUM CATHODE-RAY TUBE 

MEDIUM 
CAP 

4 SMALL 
CAPS 

MAX. 

5 Iil *" ‘/I6  

Ç CF BULB HILL NOT DEVIATE 

MORE THAN 2° IN ANY DIREC-

TION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF 

THE BOTTOM OF THE BASE. 

ANODE 
NO 2 

DJ' 

0-14 

io• MAX. 0-13 

MAX. 

SCREEN RADIUS 
V 2 1/4" MIN 

"1; 

LONG-SHELL 
MEDIUM 

5- PIN BASE 

ilo* 

\(:îj2 

± 3/8" 

16 1/2" 

92CM-4619R3 

BOTTOM VIEW OF TUBE  

uJ i ANO DJ a ARE NEARER THE SCREEN; DJ, AND DJ,, ARE NEARER THE 

BASE. ANGLE BETWEEN DJ, - DJ, TRACE AND DJ, - TPACE IS 90 0 i 6° . 

AUG. 15, 1945 TUBE DEPARTMENT CE-4619R3 
RADIO COMIATION Of MEEICA..1111$0N. NEW AMY 
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AVERAGE CHARACTERISTICS 
MallaaBBB ▪ MUM UUUUUUUUUUUUUU BUIMIfflaaarnaaaann 

aaaaernaanaaaaanaan 
Ef = 2.5 VOLTS 

ACCELERATING ELECTRODE 

 ADJUSTED TO GIVE FOCUS 

▪ UUUUUUU MUM 

(GRID NE 2) VOLTS = 250 MUMMINUMBIBUM 

FOCUSING ELECTRODE (ANODE N21) eanaaaaaallOaa 
VOLTS 

MIUM 
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400 

  300 

  200 
MaaaaanaaaaaaaanaMMOMBOAataaaVIaaanaaaaaal» 
 WIFOUUM,4 
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0 

1100 oOO - 
2 

ca 
1000 ° 
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700 

o 
600 a 

1-
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o 

100 

- 70 - 60 -50 -40 -30 -20 - 10 0 
CONTROL ELECTRODE (GRID N!. I) VOLTS 

AUG. 23,1946 TUBE DEPARTMENT 92C-4623 
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• 
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913 

HIGH-VACUUM CATHODE-RAY TUBE 

9 

Heater Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volt 
Current 0.6 amp. 

Focus Electrostatic 
Deflection Electrostatic 

Electrodes DJ 1 and DJ2 ( upper): nearest to screen 
Electrodes DJ3 and DJ4 ( lower): nearest to base 
DJ 1 is on the same side of tube as pins No.2 and No.4 
DJ 1 is on the same side of tube as Pins No.2 and No.8 

Phosehor No.1 
Fluorescence Green 
Persistence Medium 
Direct Interelectrode Capacitances: 

Control Electrode lGridl to All Other Electrodes B puf 

Deflecting Electrode W I to Deflecting Electrode DJ 2 2.5 me 

Deflecting Electrode (113 to Deflecting Electrode D.I 4 2.5 put 

Maximum Overall Length 4-3/4" 
Maximum Diameter 1-5/8" 
Bulb Metal Shell, MT-10 
Base Small Wafer Octal 8-Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

MassmwsRatsnes Are Based on a Lsne—Voltgee Design Center of 117 Volts 

High-Voltage Electrode ( Anode No.2) Volt. 500 max. volts 
Focusing Electrode ( Anode No.1) Volt. 200 max. volts 
Control Electrode ( Grid) Volt. Never positive 
Peak Voltage Between Anode No.2 and 

Any Deflecting Electrode 250 max. volts 
Grid Circuit Resistance 1.5 max. megohms 
Impedance of Any Deflecting-Electrode 
Circuit at Heater-Supply Frequency 1.0 max. megohm 

Typical Operation: 
Anode No.2 Voltage 250 500 volts 
Anode No.1 Voltage ° 50 100  approx. volts  
Grid Voltage° Adjusted to give suitable luminous soot 

Deflection Sensitivity: 
Electrodes OJ 1 & D.J2 0.15 0.07 mm/volt d.c. 
Electrodes RJ 3 & DJ 4 0.21 0.10 mm/volt d.c. 

NOTE I: Brilliance and definition decrease with decreasing 

anode voltages. In general the anode No.2 voltage 

should not be less than 250 volts. 

NOTE 2: The d-c potential of each deflecting electrode is 

maintained essentially equivalent to that of anode No.2 

by connecting resistors having values not greater than 

10 megohms between each deflecting electrode and anode 

No.2. This arrangement by suitable choice of resistor 

values minimizes pattern distortion and pattern drift 

resulting from unbalanced potentials on the deflecting 

electrodes. The smaller the resistor values, the less 

the distortion for a given beam current. 

O O: See next page. 

Indicate! a change. 

Jan. 30, 1942 DATA 
RCA RADIOTRON DIVISION 
IC* N(ft*(IUI*GCOStMfl IC 

w-

4111. 

4-
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HIGH-VACUUM CATHODE-RAY TUBE 
(continued from preceding easel 

Supply should be adjustable to ± 101 o/ the value shown. 
Approximately SOS of Anode No.I voltage is required for current cut-
off when, in some applications, it is necessary to use the maximum 
permissible grid-circuit resistance. 

Characteristic Curves of phosphor No.1 are shown at the be-
ginning of this section. 

TYPICAL OSCILLOGRAPH CIRCUIT 

VOLTAGE 
INPUT TO 
DEFLECTING 
ELECTRODES 
OJ, & 0.12 

R = 0.010 MEGOHm 
R3 = 0.050 MEGOHM 
• = SEE NOTE 2 

AT END OF DATA 
• = VOLTMETER 

D-C SUPPLY 
VOLTS FROM 
RECTIFIER 

VOLTAGE 
INPUT TO 
DEFLECTING 
ELECTRODES 
D.J38. DJA 

C = FILTER CONDENSER 
C, C3. C. = SEE MOTE 3 

81 4-123+ R3 f R. = BLEEDER POTENTIOMETER 

R = 0.200 MEGOHM 
R; = 0.050 w(GONM 

NOTE 3: When the cathode or the negative end of the cathode-

ray high- voltage supply is grounded, blocking conden-

sers C2, c3, and C4 should have a high voltage rating. 

When anode NO.2 is grounded, C3 may be omitted and C2 

and C4 may be low-voltage condensers. 

For d-c amplifier service, the deflect i ng electrodes 

should be coupled direct to the output of the ampl I fier 

by omitting the blocking condensers. In addition, it 

will usual ly be preferably to remove the associated 

deflecting electrode resistor in order to minimize the 

loading effect of the resistor on the d-c amplifier. 

With the resistor removed, it is essential, in order 

to minimize spot defocusing, that anode No.2 be re-

turned to some point in the d-c amplifier circuit such 

that the potential difference between anode No.2 and 

the average voltage across the deflecting electrodes 

will be as low as possible. 

The 1 icense extended to the purchaser of tubes appears in the License 
hot ice accompanying them, lnformat ion contained here 'n is furnished 
without assuming any obl igat ions. 

w-154 ¡ cotes o change.  

Jan. 30, 1942 
RCA RADIOTRON DIVISION 
ech COMOdOdd OdC 

DATA 
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HIGH-VACUUM CATHODE-RAY TUBE 

(mf 91) 16 BA160 SD TmAT 
THE fOACE RRuLuLtO ON TmE 
SCREEN BY DEFLECTING ELEC-
TRODES DJ, AND DJ, GNAL, 

NOT DEVIATE MORE 7MAN 8° 
FROM A PLANE PASSING TmRCOGN 
PINS NO.) ANO 

SMALL WAFER 
OCTAL 8- PIN SASE 

TUNE MOUNTING POSITION 

ANY 

4 316» 

MAX. 

BOTTOM VIEW OF SOCAET CONNECTIONS  

DJ, to DJ.. Deflecting ( leCtrodey 

P = Anode No.2 
Anode No.1 

G . Grid No.2 
D2i Control ( Grid No.1) Electrodes 
m = Neater 

= Gat Node 
S . Shell 
NC = No Connection 

Jan. 30, 1902 92C-4679R2 
RCA RADIOTRON DIVISION 
NC A Weg)...C10.10 COO.A1. emc 
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AVERAGE CHARACTERISTICS 
fil 

Ef = 6.3 VOLTS 

  FOCUSING ELECTRODE ( ANODE I) 

li -4-

tr, 

250 7  

VOLTS ADJUSTED TO GIVE FOCUS 

=--

50   

- 111 

OCT. 20.1936 

ri _LK 

III 
0.1 

14 

= 

—I= 

1 r, 

'  
— 4 0 — 30 — 20 —10 

CONTROL ELECTRODE (GRID) VOLTS 

RCA VICTOR DWISION 92C-4680 
1.0.0 COMNAPC.1 or »Ann, MORISON NEW 1101, 

.1  
O 
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OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: DATA 

Heater, for Unipotential Cathode: 
Voltage  2.5   ac or dc volts 
Current  2.1   amp 

Direct lnterelectrode Capacitances ( Approx.): 
Grid No.1 to All Other Electrodes. . . 10.5 . . . . uuf 
ELli to D.J2   2.0 . . . 
D.11 to 111.14   1.0 . . . ue 

Pneemr IFor Curves, see frnnt of this Section) . . : . No.1 
Fluorescence   
Persistence  Me= 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   20-1/16" + 3/8" 
Greatest Diameter of Bulb  9-1/4" i 1/8" 
Minimum Useful Screen Diameter   à-1/4" 
Mounting Position  Any 
Caps: 

Anode No.2   Medium 
Deflecting Electrodes ( Four)   Small 

Base   Long Medium-Shell Small 6-Pin 
BOTTOM VIEW 

Pin 1- Heater 
Pin 2- Anode No.1 
Pin 3-Grid No.2 
Pin 4 - Grid No.1 
Pin 5- Cathode 
Pin 6- Heater 
Single Medium Cap-

Anode No.2 
Cap 1 {Deflecting 
over Electrode 
Pin 2 D..11 

Cap 
over 
Pin 5. 
Cap 
over 
Pins 
1 6 6. 
Cap 
over 
Pins 
3 6 4 

Deflecting 
Electrode 
DJ2 

Deflecting 
Electrode 
DJ3 

Deflecting 
Electrode 
DJ4 

DJ, and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJ, positive with respect to DJ 2 the spot is deflected 

toward pin 2. With DJ 3 positive with respect to 0.1 4, the 

spot is deflected toward pins i and 6. 

The angle between the trace produced by DJ ' and DJ 2 and its 

intersection with the plane through the tube axis and pin 2 
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 60 

Maximum Ratings, Design—Center Values: 

ANODE-No.2 VOLTAGE°   7000 max. volts 
ANODE-No.1 VOLTAGE  1900 max. Volts 

D The product of anode-No.2 voltage and average anode-No.2 current should 
never exceed a watts. 

MAY 1, 1950 TUIE DEPARTMENT 
IMNO COWOMTION Of AMERICA, MINNOW. MW MN« 

DATA). 
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OSCILLOGRAPH TUBE 

GRID No.2 VOLTAGE  
GRID No.1 VOLTAGE: 

Negative bias value  
Positive bias value  
Positive peak value  

PEAK VOLTAGE BETWEEN ANODE No.2 
AND ANY DEFLECTING ELECTRODE . . • 3000 max. volts 

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

Equipment Design Ranges: 

For any anode-No.2 voltage (4 2) between 25oo and ry000 volts* 

Anode-No.1 Voltage. . . 15% to 26% of Eb2 . . . . volts 
Grid-No.2 Voltage . . . 250 volt$ 
Max. Grid-No.1 Voltage 

for Visual Cutoff. 
Max. Anode-No.1 

Current Range. 
Deflection Factors: 

D..11 to 0J2  38 to 54 v dc/in./kv of Eb2 
DJ3 to DJ,'  30 to 44 v dc/in./kv of Eb2 

Examples of Use of Design Ranges: 

For Mode-No.2 Volt. of 1500 2500 5000 

Anode-No.1 Voltage. . M4-390 375-650 750-13C0 
Grid-No.2 Voltage . . 250 250 250 
Max. Grid-No.1 Volt. 

for Visual Cutoff -75 -75 -75 -75 volts 
Deflection Factors: 

001 to 0.12  57-81 93-135 190-270 2E6-378 v dc/ in 
113 to 0J 4  45-66 75- 10 150-220 210-308 y dc/ in 

Maximum Circuit Values: 

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

Circuit° . 

3" of Eb2 

-15 to + 10 

300 

125 
O 

Max. 

max. 
max. 

2 max. 

volts 

volts 
volts 
volts 

volts 

pieMP 

woo volts 

1050-1800 volts 
250 volts 

1  5 max. megohms 

5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 milliamperes. If the supply permits the instan-
taneous short-circuit current to exceed 1 ampere, or is capable 
of storing more than 250 microcoulombs, the effective re-
sistance incircuit between indicated electrode and the outout 

▪ Brilliance and definition decrease wi th decreasi ng anode- No. 2 vol tage. 
In general, anode-No.2 vol tage should not be less than 1500 volts. 

O It is recommended that the deflect ing-electrode-circuit resistances 
be approximately equal. 

...Indicates a change. 

MAY 1, 1950 
TUBE DEPARTMENT 

RADIO CO”ORATiON OF NAFRICA, KARÉISDNR. NEVI JERSEY 

DATA 1 
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OSCILLOGRAPH TUBE 

• 

capacitor should be as fol 1 ows: 

Gr id-No.1 - Ci rcui t Resistance  150 mi n. ohms 
Grid-No. 2 - Ci rcui t Resistance  330 min. ohms 
Anode-No.1 - Ci rcu i t Resistance   2000 min. ohms 
Anode-1'40.2 - Ci rcui t Resistance   8200 min. ohms 

The resistors should be capable of withstanding the appl ied 
voltages. 

MAY 1, 1950 TUBE DEPARTMENT 
IAO coero.nor. O MERICA. .111$014, NEW 11111V 

DATA 2 
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OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

D-C SUPPLY 
VOLTS F-Fem 
RECT FIER 

92C5-s754R3 

DEFLECTING 
ELECTRODES 
DA & C.-12 

VOLTAGE 
INPUT TO 
DEFLECTING 
ELECTRODES 
CU3 & DJ,o 

C, • FILTER CAPACITOR 0 5 to 2.0 of R.« 0.375 MEGONM 
C;, C3 , C., C5 • SEE NOTE R., • 0.125 MEGONM 

17 2 • R2 • R, • R. • • BLEEDER POTENT IOMETER 11- 0.050 ME&CHIM 
RI . SEE o ON 

R • 2.5 MEGONMS BACK OF DATA 
RI • 0.5 MEG01114 V • VOLTMETER 

you; when the cathode or the negative end of the cathode-ray high-
voltage supply is grounded, blocking capacitors C2, C3, Cy, and 
C5 should have a high voltage rating. When anode No.2 is grounded. 
C2, c3, C., and C5 may De low-voltage capacitors. 

For dc amplifier sery ice, the deflect mg electrodes should be 
coupled direct to the output of the ampl ifier by omitt ing the 
blocking capoc it ors. In add it on, it « it l usually be preferable 
to remove the associated deflecting-electrode resistor in order 
to minimize the loading effect of the resistor on the dc amp-
1— ier. With the resistor removed, it is essential, in order to 
minimize spot defocusing, that anode llo.2 be returned to some 
point in the dc amplifier circuit such that the potent 41 dif-
ference between anode No.2 and the average voltage across the 
deflecting electrodes will be as low as possible. 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furni shed ci thout respon Sibil i ty by RCA for 
its use and without prejudice to RCA's patent rights. 

MAY 1, 1950 
1118E DEPARTMENT 

10010 CO0011010.1 Of AMERICA K.11$01.1. NEW 1445ty 

CE-4754R3 
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OSCILLOGRAPH TUBE 

/4 .. 

ANODE 
NO 2 

MEDIUM 
CAP 

4 SMALL WI 0-14 0-12 
CAPS 

OF suLe WILL NOT DIV ' ATE 

MORE THAN 20 IN MIT DIREC-

T ION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

ANODE 
NO 2 

MAY 1, 1950 CE-4718R3 

LONG MEDIUM-SHELL 

SMALL 6 - PIN BASE 

BOTTOM VIEW OF TUBE  

92C1.1-47 I8R3 

TUBE DEPARTMENT 
ENNO COEPORATION Of AlfilICA. MARMON, NEW 10151f 
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AVERAGE CHARACTERISTICS 

E.F.2.5 VOLTS 
ANODE -Ne I VOLTS AJUSTED TO GIVE FOCUS 

GRID - NI 2 2 VOLTS r 250 
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'000 
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1 500 
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400 

-50 -40 -30 -20 - 10 

JULY 19,1948 

GRID - Ne I VOLTS 

TUBE DEPARTMENT 
!AC 0 ,Otroe. • -•. .eeso, NEW IERSEY 
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4486 

Projection Kinescope 

FORCED-AIR COOLED MAGNETIC DEI-LECTION 

ELECTROSTATIC FOCUS 20 FT. o 15 FT. PROJECTED PICTURES 

For Black- and- White Projection Systems in 
Theater and Closed- Circuit Television App/irations 

The 4486 is the same as the 7NP4 except that it tssupplted with 
a fitted high- voltage anode cable. (See Accompanying 

Dimension Outline). 

MECHANICAL 

TERMINAL DIAGRAM ( Bottom View) 

Pin 2 

Pin 3 No.1 
— 

Pin 6 , tion 
p;,-. 7 _ N,n.. tiçin 

Pin 
Pin 10 - Nn onni, tion 

11 

Pi- -orn- lion 
Pin 13 - Int,n1 

Po Not [ t., 

--1, o I rTj '. 0. 

01 ectod 

H H 

14N 

Note: Socket contacts for Pins No.5. 6, 7, 8, 10, II, 12, and 
13 should be removed sothat maximum insulation is provided for 

Pin No.9. 

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

DATA 

12-66 
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DIMENSIONAL OUTLINE 

(Other dimensions are the same as those 

shown for Type 7NP4) 

92LS-1561 

t 
2± 1 

4 

ANODE MOLDED - ON 

INSULATED GABLE 48 

INCH LONG ( APPROX.) 

TO BULB MALL ( ANODE 

CABLE SHOULD NOT BE 

SHARPLY BENT WITHIN 

3 INCHES OF BULB WALL, 

ALSO, SEE NOTE 4 
UNDER 7NP4). 

DIMENSIONS IN INCHES 

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



4490, 4491 
Oscillograph-Type Cathode-Ray Tubes 

Pant-deflection Accelerator 

Electrostatic Deflection Electrostatic Focus 

For General Osctllographic Applications in which Low-Speed or 
Medium-Speed Recurrent- Wave Phenomena are to be Observed 

ELECTRICAL 

Heater Current at 6.3 V 0  6 A 
Direct Interelectrode Capacitances ( Approx.) 

Urja-No. 1 to all other electro:  6 pF 
rathod. to 111 other nInctrod, 7  5 pF 

•- 3 pF 
,J) to [ 2 pF 
LJ1 to all other electrode   9 pF 
1112 to all other 9 pF 
DJ3 to all other 7 pF 

to all othp, 7 pF 
Focusing Method Electrostatic 
Deflection Method Electrostatic 

OPTICAL 

Phosphor   P3I 
 Green 

  Medium-Short 
Faceplate  Clear Glass 

,hap,  Curved, Circular 
Minimum Useful Screen Diameter 

4490   6 in 

4491   7 in 

MECHANICAL 

Operat ing Position   Any 
Weight ( Approx.)   3 lb 

Base   Medium-Shell Diheotal 12-Pin (JE DEC No.812-37) 

4490 4491 
Overall Length   114.62 + 0.25-0.50 16.50+0.38 in 
Greatest Diameter  7.12 8.50 in 
Bulb   J56H IA J67AIA 

Pin 1_ Heater TERMINAL DIAGRAM ( Bottom View) 

Pin 2 - Cat hode DJ3 DJ4 

Pin 3 - Grid No.1 ACCELERATOR L 
POST 123 

Pin 4- No Connection- Do Not Use 
Pin 5- Grid No.3 G3 
Pin 7 - Deflecting Electrode DJ3 NC 

Pin 8- Deflect ing El ect rode DJ4 op NoT 

Pin 9 - Anode ( Grids No.2 (S No.4) "(GI 
Pin 10 - Deflecting Electrode DJ2 
Pin 11 - Deflect ing Elect rode DJ1 
Pin 12 - Internal Connection- Do Not Use 
Pin 14 - Heater 
Cap - Post-Ar-eler :to , Collector) 

14.4 

ANODE 

DJ2 

OJt 

IC 
DO NOT 
WM 

DUCEM Electronic Components 
DATA 1 

7 71 



4490, 4491 
ABSOLUTE-MAXIMUM AND MINIMUM RATINGS 

Post-Deflection Accelerator Voltage  8000 max V 
Anode Voltage  4000 max V 
Grid-No.3 ( Focusing- Electrode) Voltage . . .   2000 max V 

Grid- No. I Voltage 

Heater Voltage 

Peak Heater-Catnode Voltage 

200 max V 
0 max V 
2 max V 

16.9 max V 
5.7 min V 

125 max V 
125 max V 

TYPICAL OPERATING VALUES 

Unless otherwise specified all values 
are posttire with respect to cathode 

Post-Deflection Accelerator Voltage. . .   6000 V 
Anode Voltage  3000 V 
Grid-No.3 ( Focusing- Electrode) Voltage .   750 to 1200 V 
Grid-No.I Voltage  -58 to -93 V 

Deflection Factors 
4490 4491 

  133 to 153 107 to 129 V ( dc)/in 
99 to 115 85 to 101 V ( dc)/ in 

MAXIMUM CIRCUIT VALUES 

Grid-No.I-Circuit Resistance I  5 max M. 
Resistance in any Deflection Electrode Circuit a. 5 max M. 

a It recommended that the deflecting.electrode-rarrnttresistance., he 
appc5, nsate k equal. 

X-RADIATION WARNING: Shielding of 

these cathode-ray tubes for x-radiation may 

be needed to protect against possible danger 

of personal injury from prolonged exposure 

at close range. 

MCW10 Electronic Components 
DATA 1 
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DIMENSIONAL OUTLINE (4490) 

ZOO.t .12 DIA. 

SCREEN DIA. 
6 MIN. 

14.62 
• .25 
- 50 

13.87 
• .25 
-.49 

4.38 
.24 
- 26 

SMALL BALL CAP 
JEDEC NO. JI-22 

DIMENSIONS IN INCHES 

9. 2 
MAX. 

2.00 t.06 DIA. 

BASE JEDEC 
NO. 1312- 37 

921_5-1504 

of bulb will not deviate more than 2° in 
any direction from the perpendicular erected 
at the center of bottom of the base. 

The plane through the tube axis and pin 5 may 
vary from the trace produced by DJ1 and DJ2 
by an angular tolerance ( measured about the 
tube axis) of ± 100. Angle between DJ1 - DJ2 
trace and DJ3 - DJ4 trace is 90°±3°. 

DJ1 and DJ2 are nearer the screen; DJ3 and 
DJ4 are nearer the base. With DJ1 Positive 
with respect to DJ2, the spot will be deflect-
ed toward pin 5; likewise, with DJ3 positive 
with respect to DJ4, the spot will be deflect-
ed toward pin 2. 

MCEM Electronic Components 
DATA 2 

7 71 



4490, 4491 

DIMENSIONAL OUTLINE (4491) 

8.38 DIA. -14 

SCREEN DIA.  
7 MIN. 

1- 1 

16 50 
2438 

15.75 
+.37 
1 

4.38 
+ 24 
- 26 

SMALL BALL CAP 
JEDEC NO. JI - 22 

DIMENSIONS IN INCHES 

1.31 ' 

1075 

2.00+2.003 

BASE JEDEC 
NO. B12-37 

92L S-1506 

it, of bulb will not deviate more than 2^ in any 
direction from the perpendicular erected at the 
center of bottom of the base. 

The plane through the tube axis and pin 5 may 
vary from the trace produced by DJI and DJ2 
by an angular tolerance ( measured about the 
tube axis) of ± 100. Angle between DJI - DJ2 
trace and DJ3 - DJ4 trace is 90"j 3". 

DJI and DJ2 are nearer the screen; DJ3 and 
DJ4 are nearer the base. With DJI positive 
with respect to DJ2, the spot will be deflected 
toward pin5; likewise, with DJ3 positive with 
respect to DJ4, the spot will be deflected to-
ward pin 2. 

MOM Electronic Components 
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Oscillograph-Type Cathode-Ray Tube 

• 

• 

ELECTROSTATIC DEFLECTION 5- in DIAMETER ELECTROSTATIC FOCUS 

For GeneralOscillographir Appltratton on:, which 
Recurrent- Ware Phenomena are to he 04.erred 

ELECTRICAL 

Heater Current at 6.3 V   0.6 A 
Direct Interelectrode Capacitances ( Approx.) 

10 pF 
5.5 pF 
2.5 pF 
3.0 pF 
10.5 pF 
8.5 pF 
8.5 pF 

Focusing 9.5 pF sing Method   Electrostatic 
Deflection Method   Electrostatic 

OPTICAL 

Phosphor PI 
  Yellowish-Green 

 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) 
DJ3 

..r H H 

DJ2 

DJI 

ABSOLUTE-MaX1MUMAND MINIMUM RATINGS 

Anode Voltage   2800 max V 
Grid-No.3 ( Focusing-Electrode) Voltage  1100 max V 
Grid-No.I Voltage 

200 max V 
0 max V 
2 max V 

Cele)i RADIO CORPORATION OF AMERICA 
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Heater Voltage {6.9 max V 

5.7 min V 
Peak Heater-Cathode Voltage 

Heater neg, r ' ,, r,e, i 125 max ' . . r , V. 
Heater ro ,,itive e.i , . . 125 max V 

TYPICAL OPERATING VALUES 

Unless otherwise specified all values 
are positive with respect to cathode 

Anode Voltage   2200 V Ill, 
Grid-No.3 ( Focusing-Electrode) Voltage  750 to 1000 V 

Grid-No.1 Voltage   -60 to- I40 V 
, . 

Deflection Factors 

84 to 106 V (dc)/in 

67 to 83 V (dc)/in 

MAXIMUM CIRCUIT VALUES 

Grid-No.I-Circuit Resistance  1.5 max mn 
Resistance in any Deflection Electrode Circuita   5 max mn 
a lt is recommended that the deflecting- electrode- circuit resistances be 
approxlmately equal. 

DIMENSIONAL OUTLINE 

 5.25 é .06 DIA.  

4.56 MIN. DIA. 

11.44 
+.235 
—.125 

12.000 
±.125 

1.437 
t.031 

92L5-1167 

BASE 
SPECIAL 
(NOTE It 

DIMENSIONS IN INCHES 

The plane through the tube axis and 
pin 4 may vary from the trace pro-
duced by 041 and D42 by an angular 
tolerance ( measured about the tube 
axis) of 1°'. Angle between 041 - 
1112 trace and D43 - DJ4 trace is 

7.000 goo + 30 
i.125 - • 

D41 and D42 are nearer the screen; 
D43 and DJ4 are nearer the base. 
Nith 1111 positive with respect to 

1112, the spot will be deflected toward 
pin 4: likewise, with 043 positive 

with respect to D44, the spot will 
be deflected toward Pin 1. 

Note I: Base is identical to short 

small-shellduodecal4FWN0.1312-207 
except pin No.5 and pin No.11 are 
omitted. 

RADIO CORPORATION OF AMERICA Cellt) 

Electronic Components and Devices Harrison, N. J. tar 



4506 
Cathode-Ray Tube 

7"-DIAMETER CRT WITH MAGNETIC 

FOCUSING AND DEFLECTION 

• Ground Optically- Flat Faceplate 

am Ultra-High Resolution 

• Extra- Fine Grain Phosphor 

• For Photographic Reproduction 

• Useful Screen Diameter — 6-1/4" 

General Data 

Electrical: 

Heater Voltage, DC   6.3 V 

Heater Current at 6.3 V   0.6 A 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angle ( approx./   420 

Direct Interelectrode Capacitances ( approx.): 

Cathode to all other electrodes   10.0 pF 

Grid No.1 to all other electrodes   10.0 pF 

Optical: 

Faceplate, flat   Clear, Browning-Resistant Glass 

Transmission Factor   90% 

Reflection Factor°   <0.5% 

Index of Refraction   1.52 

Minimum Useful Screen Diameter   6.25 in 

Phosphor, Aluminized   Sulfide Type 

Luminescence   Purplish Blue 

C.I.E. coordinates ( x,y) 0  150, 0.059 

Persistence  Short 

Mechanical: 

Tube Dimensions: 

Maximum Overall Length   22-1/8 in 

Maximum Bulb Diameter   7-1/16 in 

Neck Diameter   1-7/16 in 

MOM Electronic Components 

DATA 1 
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4506 
Base   Small-Shell, Duodecal, 7-Pin 

Anode Lead ( flying)b  24 in 

Operating Attitude   Any 

Weight ( approx.)   4.8 lb 

Ratings, Absolute-Maximum Values: 

Anode Voltage, DC   25,000 V 

Grid-No.2 Voltage, DC   1,500 V 

Grid-No.1 Voltage: 

Negative bias DC   200 V 

Positive bias DC   0 V 

Heater-to-Cathode Voltage: 

Cathode positive   60 V 

Cathode negative   180 V 

Typical Operation: 

Anode Voltage, DC   20,000 V 

Grid-No.2 Voltage, DC   1,000 V 

Grid-No.1 Cut-Off Voltage, DC   -55 to —95 V 

Performance Data: 

Maximum Line Widthd   0.0009 in 

Maximum Persistencee   5.0 µsec 

Circuit Requirements 

Maximum Grid-No.1 Circuit Resistance   1.0 m12 

Heater Voltage Regulation   See Note f 

a The external surface of the faceplate is treated with a multiple-

layer, optical coating to suppress reflections of light in the 400 

to 800 nm range. 

• The anode is terminated with the assembly, AMP B37740 which 

mates with the AMP Connector 830050-1 or equivalent. 

d Line width is defined as the width at the half-amplitude point of 

the light energy distribution of the line. The line width is 

measured with a slit analyzer at a cathode current of 1.0 µA. 

e Persistence is defined as the time following cessation of excita-

tion for the light output to decay to 10% of the value observed 

during excitation. The persistence is measured using a stationary, 

focused spot. Cathode current during excitation is 1.0 µA. 

Heater voltage must be regulated to within 1.0% to assure opti-

mum tube performance. 

MCEM Electronic Components 
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SAFETY PRECAUTIONS 

• 

• 

X-Radiation Warning 

Although X-radiation is generated primarily at the face of 

the tube when it is operated, the X-rays are emitted in all 

directions. 

These rays can constitute a health hazard unless the tube is 

adequately shielded. Make sure that the shielding provides 

the required protection against personal injury. 

On the neck of the tube itself the following warning appears 

e and should be strictly adhered to: 

X-RAY WARNING 

This tube in operation produces X-Rays which can 

constitute a health hazard unless the tube is ade-

quately shielded for radiation. 

High Voltage 

The high voltages at which tube type is operated may be 

very dangerous. Great care should be taken in the design of 

apparatus to prevent the operator from coming in contact 

with the high voltages. Precautions include the enclosing of 

high-potential terminals and the use of interlocking switches 

to break the primary circuit of the power supply when 

access to the equipment is required. 

In the use of the tube it should always be remembered 

that high voltages may appear at normally low-potential 

points in the circuit because of capacitor breakdown or 

incorrect circuit connections, and that the tube surface 

maintains a static charge for some time after the power has 

been turned off. Therefore, before any part of the circuit or 

the tube is touched, the power-supply switch should be 

DUC1M Electronic Components 
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turned off, both terminals of high-voltage capacitors should 

be grounded, and the terminals of the high-voltage power 

supply should be grounded. 

After these steps have been taken and before touching the 

tube, discharge the anode terminals, the surface of the face-

plate, and the coated surface of the cone by use of a suitable 

wand which is connected to ground. It is to be noted that 

the entire surface of the cone and of the faceplate will not 

be discharged by touching the wand to a single point on 

either surface, because the surfaces have high resistance. 

Therefore, to discharge each surface, it will be necessary 

to sweep over the entire surface with the wand. 

Tube Handling 

Wear "Safety" Goggles with side shields, when handling 

tube, to prevent possible injury from flying glass in case of 

tube breakage. Do not strike or scratch tube. Never subject 

it to more than moderate pressure when installing in or re-

moving from equipment. Always Handle Tube with Extreme 

Care. Ground anode contact before touching after power is 

off. 

TERMINAL DIAGRAM 

496 

Pin 1— Heater 

Pin 2— Grid No.1 

Pin 7— Grid No.2 

Pin 11— Cathode 

Pin 12— Heater 

H.V.Lead — Accelerator 

• 

• 

• 

Electronic 
Components 
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DIMENSIONAL OUTLINE 

  7/1/16 DI& - - 
USEABLE SCREEN 0.4 .03-1 

0.63 LIN. 
2.50 MAX. 

MOLDED ANODE NM CONNECTOR WITH 24- LEAD  (NOTE 2) 

BASE 87-51 SMALL SHELL DUODECAL 

6-1/4 MIN. 

3.0R 

160 R 

7-1/16 
± 

REF. LINE (NOTE 

• 1/32 1-7/16 - 1/64 

21- 1 / 16 i 3/16 

II 
9201 3100 

Note 1— Ref. line determined by position of 1.5 inch dia ring at 

rest. 

Note 2— The anode is terminated with the assembly AMP 837740 

which mates with the AMP Connector 830050-1 or equiv. 

Electronic 

Components 
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4510 
Oscillograph-Type Cathode-Ray Tube 

5- Inch Diameter Post-Deflection Accelerator 

Electrostatic Deflection Electrostatic Focus 

For General Oscillographic Applications in which Extremely 
Low-Speed or Medium-Speed Recurrent- or Non-Recurrent- Rate 

Phenomena are to be Observed 

ELECTRICAL 

Heater Current at 6.3 V 0  6 A 
Direct Interelectrode Capacitances ( Approx.) 

Grid to. t, , l -', It., - e e-tcsd- 10 pF 
Cathode to all other electrodes 5  5 pF 
DJ1 to DJ2 2  5 PF 
DJ3 to DJ4 30 pF 
DJ1 to all other electrode 10  5 pF 
012 to all cti. - electrode- 8  5 PF 
: ';-.,. to a" c electrodes 85 pF 
- electrodes 9  0 PF 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 

OPTICAL 

Phosphor P7 
  Purplish-Blue 
  Yellowish-Green 
 Long 

Faceplate Clear Glass 
 Flat, Circular 

Minimum Useful Screen Diameter  4.56 in 

MECHANICAL 

Operating Position  Any 
Weight ( Approx  )  2 lb 

gl, Overall Length  Greatest Diameter 12.00 , 0.13 in 5  31 in 

Bulb  J42 Dev.67 
Base  Special, Small-Shell Duodecal, 10-Pin 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1- Heater 

gl, Pin 2- Grid No.1 
Pin  3- Cathode 
Pin 5- Grid No.3 
Pin 6- DeflectingElectrodeCU3 CAP POST 
Pin 7- Deflect ingElectrode DJ4 ACCELERATOR 
Pin 8- Anode, Grid No.2 
Pin 9- Deflecting Electrode DJ2 

•  Pin 10- Deflecting Electrode DJ1 
Pin 12- Heater  
Cap- Post-Accelerator 

(Grid No.5 & coll ,-torl 

DATA 1 
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ABSOLUTE-MAXIMUM AND MINIMUM RATINGS 

Post-Deflection Accelerator Voltage   6000 max V. 
Anode Voltage   3000 max V 
Grid-No.3 ( Focusing-Electrode) Voltage  1200 max V 
Grid-No.I Voltage 

.g,tiv. pi -p. value   200 max V 
Positive bias value   0 max V 
P") ,. ...,,e pP4. ,..,',,   2 max V 

Heater Voltage  f6.9 max 1111, 
5.7 min 

Peak Heater-Cathode Voltage 
r< , to cathode . 

Heater positive with respect to cathode . 
125 max V 
125 max V 

TYPICAL OPERATING VALUES 

Unless otherwise specified all values 
are positive with respect to cathode 

Post-Deflection Accelerator Voltage .   3000 V 
Anode Voltage   1500 V 
Grid-No.3 ( Focusing-Electrode) Voltage  475 to 725 V 
Grid-No.I Voltage   -40 to -94 V 

• 
Deflection 'Factors 

69 to 91 V ( dc)/in 
57 to 73 V ( dc)/in 

MAXIMUM CIRCUIT VALUES 

Grid-No.I-Circuit Resistance  1.5 max It 
Resistance in any Deflection Electrode Circuit*   5 max MC, 

a Is is recommended that the deflertIng-elertrode.rtr.ult resistanres be 
approximately equal. 

X-RADIATION WARNING: Shielding of 

these cathode-ray tubes for x-radiation may 

be needed to protect against possible danger 

of personal injury from prolonged exposure 

at close range. 

• 

IMEM Electronic Components 
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DIMENSIONAL OUTL INE 

• 

12.00 
± .13 

11.44 
+.24 

5.25 t.06 DIA. 

3.00 
t 19 

SCREEN DIA. 
4.56 MIN. 

SMALL BALL CAP 
JEDEC NO. JI-22 

1.44 
± .03 

RADIO CORPORATION OF AMERICA 

Electromc Components and Domes Harrison, N. J. 

BUL B 
.142 DE V. 67 

BASE SPECIAL 

( NOTE I) 

DIMENS IONS IN INCHES 

7.00 
'1.13 

92L5-1502 

The plane through the tube axis and pin 1 may vary from 

the trace produced by 11.13 and DJI4 by an angular tolerance 

(measured about the tube axis/ of 10 °. Angle between 0.11 -0J2 trace and 1113 - D.14 trace is 90° * 3". 

WI and 1112 are nearer the screen; D.13 and 1/24 are nearer 

the base. Bit h 1111 posit ive with respect to 1112, the spot 

will be de f lected toward pin 5; likewise, with D.13 posit ive 

with respect to 1114, the spot will be deflected toward pin I. 

Note I: Base is illent ica I to short sisa Il -shell duoderal 
AMC No.B12-207 except pin No.4 and pin No. I I are omitted. 

en 1 





4531 
5" Radar Display CRT 

• Electrostatic focus 

• Magnetic deflection 

• Less than ten inches overall length 

• Offset neck facilitates positioning of display origin at screen edge 

• For display of airborne weather radar data in airplane cockpits 

Data 

Electrical: 

Heater for Unipotential Cathode:. 

Voltage° ( AC or DC)   6.3 V 

Current at 6.3 V   0.3 A 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Direct lnterelectrode Capacitances: 

Grid No.1 to all other electrodes   10 max. pF 

Cathode to all other electrodes   6 max. pF 

Optical: 

Faceplate: 

Material   Clear Glass 

Shape   Spherical 

Minimum useful diameter   4.5 in 

Phosphor: 

Type   Aluminized, P7 

Fluorescence   White 

Phosphorescence   Yellowish Green 

Persistence   Long ( 100 ms to 1 sec.) 

Mechanical: 

Tube Dimensions: 

Maximum overall length   9-13/16 in 

Maximum bulb diameter   5 in 

Neck diameter   7/8 in 

Base  (9 Pin) JEDEC No.E9-37 

Anode Connector   Button J1-22 

Operating Attitude   Any 

Weight   2 lb 

Encom Electronic Components 
DATA 1 
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Maximum Ratings, Absolute Maxiinurn Valuesb 

Anode Voltage 12000 max. V 

Grid No.4 Voltage   450 max. V 

Grid No.2 Voltage   450 max. V 

Grid No.1 Voltage: 

Negative bias value . 100 max. V 

Positive bias value . 0 max. V 

Positive peak value   2 max. V 

Peak Heater Cathode Voltage   125 max. V 

Typical Operating Values 

All values are specified with respect to cathode. 

Anode Voltage   8500 V 

Grid No.4 Voltage   40 to 250 V 

Grid No.2 Voltage   250 V 

Grid No.1 Voltaged   —25 to —50 V 

Anode Current   100 µA 

Grid No .3 Current   10 µA 

Grid No.2 Current   1.0 µA 

Grid No.1 Drive Voltage   25 V 

Resolutione   0.014 in 

a For optimum life the heater voltage should be regulated at 6.3 

volts. 

• A description of the Absolute-Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 

c Adjust for best focus. 

d Adjust for visual cutoff of undeflected spot. 

e At center of tube face. Shrinking raster measurement. 

LTir-p Electronic 
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X- Ray VVarning 

Shielding of this cathode-ray tube for X-ray radiation 

may be needed to protect against possible danger of 

personal injury from prolonged exposure at close range. 

High Voltage 

The high voltages at which tube type is operated may be 

very dangerous. Great care should be taken in the design of 

apparatus to prevent the operator from coming in contact 

with the high voltages. Precautions include the enclosing of 

high-potential terminals and the use of interlocking switches 

to break the primary circuit of the power supply when 

access to the equipment is required. 

In the use of the - tube it should always be remembered 

that high voltages may appear at normally low-potential 

points in the circuit because of capacitor breakdown or 

incorrect circuit connections, and that the tube surface 

maintains a static charge for some time after the power has 

been turned off. Therefore, before any part of the circuit or 

the tube is touched, the power-- supply switch should be 

turned off, both terminals of high-voltage capacitors should 

be grounded, and the terminals of the high-voltage power 

supply should be grounded. 

After these steps have been taken and before touching the 

tube, discharge the anode terminals, the surface of the face-

plate, and the coated surface of the cone by use of a suit-

able wand which is connected to ground. It is to be noted 

that the entire surface of the cone and of the faceplate will 

not be discharged by touching the wand to a single point on 

either surface, because the surfaces have high resistance. 

Therefore, to discharge each surface, it will be necessary 

to sweep over the entire surface with the wand. 

MOM Electronic Components 
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Dimensional Outline 

- - - - - U I NOT E 3 

Note 1: Anode button J1-22. 

Note 2: Reference line; ring 
gauge ( 1.000" +.003" 
--.000" diameter x 
1.500" long) will stop 
at this reference line. 

Note 3: Quality circle. 

Pin No.1 — G1 

Pin No.2 — H 
Pin No.3 — H 

Pin No.4 — G1 

Pin No.5 — NC 

Pin No.6 — G4 

Pin No.7 — G2 

Pin No.8 — G1 

Pin No.9 — K 
Button - Anode, G3 

Tabulated Dimensions 

A 9.812 Max. 

8 9.060 ± .060 

0.870 ± .030 

D 4.950 ± .062 

E 5.218 ± . 125 

1.000 Ref. 

G 1.000 Ref. 

H 4.500 Min. 

6.250 Ref. 

_UCIff I Electronic ! Components 
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Display-Storage Tube 
là 

Mr Single Writing Gun 

Single Viewing Gun 

High Display Uniformity 

e ELECTRICAL 

• 

• 

High Luminance 

High Resolution 

TV Capability 

Writing Viewing 
Section Section Units 

Heater: For Unipotential 
Cathode 

Voltage ( AC or DC)   6.3 ± 10% 6.3 ± 10°, V 

Current at 6.3 V   0.6 0.6 A 

Warmup Timea  60 

Direct Interelectrode Capacitances: 

Grid No.1 to all other 
electrodes   7.0 pF 

Cathode to all other 
electrodes   5.0 pF 

Backplate to all other 
electrodes   150 pF 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Phosphor   P20 ( Aluminized) 

MECHANICAL 

Minimum Useful Viewing Diameter   4.0 in 

Maximum Overall Length 
(Excluding Rine   11.59 in 

Maximum Seated Length 
(Excluding Rine   11.25 in 

Maximum Diameter 
(Silastic Padding Rine   5.396 ± 0.015 in • Bases: 

Writing gun   JEDEC No.E8-49 

Viewing gun   JEDEC No.E7-1 

Bulb terminals ( two)   JEDEC No.J1-21 

Screen connector   AMP Type LGI-ic 
No.832692 or equiv. • Operating Position   Any 

Weight ( Approx.)   20 lb 

Min Electronic Components 
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MAXIMUM RATINGS 

Absolute-Maximum Ratings — All voltages are shown with respect to 
the cathode of the viewing gun unless otherwise specified. 

Min. Max. Units 

Screen Voltage 

Peak   0 10,000 V 

DC   0 9,000 V 

II, 

Backplate Voltage 

Peak   0 15 V 

DC   -30 10 V 

Viewing Section Voltages 

Collector ( Grid No.5)   180 300 V 

Collimator ( Grid No.41   40 150 V 

Grid No.3e   10 1È0 v 

Grid No.2   150 V 

Grid No.1   -100 0 V 

Heater  -125 125 V 

• 

Writing Section 

Grid No.4e   10 150 V 

Grid No.3S   o 1200 V 

Grid No.2e   10 150 V 

Grid No.1S   -200 Note g V 

Cathode   -2750 145 V 

Heaters   -125 125 V 

Screen Resistor'   1.0 MS2 

Collector Resistorh . . 5,000 S2 

RECOMMENDED OPERATING VALUES 

All voltages are shown with respect to the cathode of the viewing 
gun. 

Screen Voltage   8500 V 

Backplate Voltage   

Viewing Section Voltages 

Collector ( Grid No.5)   200 V 

Collimator/ ( Grid No.4)   60 to 110 V 

Grid No.3/   10 to 60 V 

Grid No.2/ .. 110 

Grid No.1l -40 to 0 V 

• 

• 

Electronic 
Components 
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• 

• 

RECOMMENDED OPERATING VALUES ( Cont'd) 

Writing Section Voltages 

Grid No.3k   -2075 to 1575 V 

Grid No.1   Notes g,m 

Cathode   -2500 V 

Screen Resistor   1.0 MÇ2 

Collector Resistor   10,000 

PERFORMANCE DATA AND CHARACTERISTICS 

Min. Typical Max, Units 

Useful Viewing Diameter   4.0 in 

ID Luminance 18rightnessIP   700 1300 fL 

Viewing Durationr   10 s 

Undeflected Spot Position   Note s 

Screen CurrentP   300 750 µA 

Viewing Gun Collector Currentt   1.0 2.4 mA 

Viewing Gun Cathode Current,'   2.5 4.0 mA 

Writing Gun Cathode Currentv 2.5 5.0 mA 

Resolutionvv   400 lines 

Erase Timex   1.5 2.5 3.5 ms 

• 

• 

• 

a Viewing-gun Heater Warm-up Time must be completed before 

any other voltages are applied. 

• The silastic-padding ring is permanently attached to the bulb and 

is used to facilitate shock mounting. 

• Mates with AMP No.833589 or equiv. from AMP Inc., 155 Park 

Street, Elizabethtown, PA 17022. 

e Grids No.4 and No.2 of Writing Gun and grid No .3 of Viewing 

Gun are connected within the tube. 

Voltages are shown with respect to cathode of Writing Gun. 

g The writing-gun grid No.1 should never be more positive than 

necessary to write the display to saturated brightness for a given 

scanning and drive condition. In no case should the writing-gun 

No.1 voltage have a value greater than zero with respect to the 

writing-gun cathode. 

h Unbypassed, current- limiting resistor. 

Adjust for brightest, most uniform, full-size pattern. 

Adjust for the smallest, most circular spot. 

1131:211 Electronic 
Components 
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m The maximum bias-voltage value for writing-beam cutoff is - 130 

volts with respect to writing-gun cathode. 

• Luminance ( Brightness) and screen current are measured after 

the entire display is written to saturated brightness, the writing 
gun has been turned off, and with no erasing pulse applied. 

r The time required for any 1.5- inch diameter area of the useful 4-
inch diameter viewing area to spontaneously rise (with no writing 

or erasing) from zero brightness ( viewing-beam cutoff) to 10% of 

saturated brightness. 

S The undeflected spot position must fall within a circle having a 

5/16-inch radius (maximum), 1-3/4-inches from the geometric 

center of the tube face, on the radius passing through the center 

of the neck of the writing gun. 

With writing gun turned off, with no erasing pulse applied, and 

display erased to cutoff. 

U Measured with viewing-gun grid No.1 at zero volts and with all 

other electrodes at voltages shown under Recommended Oper-

ating Values. 

• Measured with writing-gun grid No.1 at zero volts while writing 

an overscanned TV-type raster. 

W Adjust erase pulser to 60 pps, 0.5 milliseconds width, and suf-

ficient amplitude to just erase any written information. Using a 

standard television raster, without blanking or video, adjust raster 

to 3.0 inch horizontal by 2-1/4 inch vertical. Adjust writing-gun 

grid No.1 bias to reduce the raster to just under write threshold. 

Adjust the video amplitude so that all half-tones, of a television 

pattern such as that provided by an RCA 2F21 Monoscope, are 

clearly discernable. Move the raster and adjust the erase-pulse 
amplitude to eliminate undersirable picture retention. Minor re-

adjustment of the write-gun grid No.1 bias, the erase pulse ampli-

tude and the video drive may be necessary to obtain the best 

subjective picture. 

• Measured from saturated brightness to cutoff with an erase pulse 

0.5 volt more positive than that necessary for complete erasure. 

ilicwr 1 Electronic DATA 2 
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ENVIRONMENTAL TESTS 

The 4547 is designed to withstand the following environmental 

tests: 

Test 1. Vibration in each of the three orthogonal axes as shown 

in Figure 1, to a double amplitude of 0.03 inch, varied at a uni-

form rate from 10 to 55 Hz and back to 10 Hz over a five minute 

interval for each axis. 

Test 2. Temperature storage for 24 hours each at 1000 C and at 

-65° C. 

Test 3. Temperature and altitude in three phases as follows: 

Phase 1. Storage for one hour at a temperature of -400 C followed 

by tube operation for five minutes under the conditions shown under 

Recommended Operating Values. 

Phase 2. Temperature is increased from .400 C at a rate of 2° C 

per minute until a temperature of +860 C is reached. Following one 

hour storage at +860 C. the tube is operated for five minutes under 

the conditions shown under Recommended Operating Values. 

Phase 3. Barometric pressure is next reduced until a pressure equi-

valent to an altitude of 20,000 feet is attained. The tube is then 

operated for five minutes under the conditions shown under Recom-

mended Operating Values. Upon completion of the third phase of 

this test, pressure is increased and temperature decreased, at a rate 

of 20 C per minute, until ambient pressure-temperature conditions 

are reached. 

ORTHOGONAL AXES OF 4547 USED FOR ENVIRONMENTAL 

TESTING 

wITITING- GUN 
NECK 

viE WING - GuN 
NECK 

x, 

EXHAUST 
TIP 

Figure 1 22 
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OPERATING CONSIDERATIONS 

Deflection. The undeflected, focused writing beam lands 

nearly normal ( perpendicular) to the storage-grid surface at 

a distance of 1-3/4 inches from its center and in the direc-

tion of the wirting gun neck. 

The writing beam may be deflected by two stationary pairs 

of coils. One pair is used for horizontal deflection, and the 

other pair for vertical deflection. When these coils are used, 

centering the undeflected writing beam can be accomplished 

by passing direct current of the required value through each 

pair of deflecting coils. 

To avoid neck shadow, when the stationary coils are used, 

it is essential that the center of deflection should be located 

not more than 0.8 inch from the reference line as shown 

below. The writing beam must be deflected from its un-

deflected position, through a typical angle of 340 to sweep 

fully the storage surface. 

LOCATION OF CENTER OF DEFLECTION 

- STORAGE SURFACE 

„o 
VIEWING- GUN AXIS 

jI 

A 

e, 

34. 

PATH OF UNDEFLECTED _   

WRITING BEAM 

PLANE PASSING 
THROuGs CENTER 

0 8 OF DEFLECTION 
OF STATIONARY yorcE 

92LS-3654 
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CAUTION 

To prevent possible damage to the tube, allow the viewing-

gun beam current to reach normal operating value before 

turning on the writing-gun beam current, and keep the view-

ing beam on till the writing beam is turned off. 

PRECAUTIONS 

The following operating precautions must be followed to 

protect the 4547 from inadvertent damage — 

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 

3. Be sure to include the collector resistor. 

4. Do not apply excessive writing-beam current density. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 

9. Stay within recommended viewing-grid voltage ranges. 

DIMENSIONAL OUTLINE (TOP VIEW) 

COLLIMATOR 
TERMINAL 

BACKPL ATE 
LEAD 

VACANT PIN LOCATION 

viEWING- GUN No 3 
I2 2 CA, O CAP 
±10 NOTE 7 e-

56 ... ISO.. • 
± 06 

110* 
e 

MINIMUM 
i . USEFUL 

SCREEN 450 
t i •  DIAMETER DIA' 

4.00 
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DIMENSIONAL OUTLINE ( FRONT VIEW) 

50 —, 

5 145 

250 

'9 396 
DIA. 

7.25 5.0C ± O8 DIA 
MAX 

'---A8g-It8TC P PING 
"" 09 

70 

4.43 
207 

NOTE 2 

BACKPLATE  
LEAD - 

(GREEN) L. \ REFERENCE 1100 
- 3 s 2.5 ,,,. _ _ _, LINE S. 25 11 59 

COLLECTOR:j , 25 / 1 25 MAX 
LEAD , t 19  
(RED)  ,-____ 4. -- —3 •  _1 r 

6.81 
it 06 

a 

— 1633,32 I 
EXHAUST TIP COVER - - 

•Fie 
—.062 

.82 MAX. ' MAX 
79 100 

BASE - r—", MAX MAX 
VIEWING SECTION 

ENCAPSULATED — 
SCREEN CONNECTOR 

NOTE 
3 

— .92 

MIN. 
4TrTr   

BASE — .25 
WRITING SECTION MAX. 

NOTE 5 
91.3.— 3655 

DIMENSIONAL OUTLINE NOTES 

Note 1 The silashc-padding ring is permanently attached to the 

bulb and fits with a light push into a gauge having an in-

side diameter of 5.396" ± 0.015". 

Note 2: Within this length, bulb diameter is 5.00" ± 0.08". 

Note 3: Within this length, neck diameter is 0.920" maximum. 

Note 4: Aircraft-Marine Products, Inc., type LGH Part No.832692, 

or equivalent. This part mates with Aircraft-Marine Pro-

ducts, Inc., Part No. AMP 833589, Ceramic Terminal, or 

Equivalent. 

Note 5: Within this length, neck diameter is 0.950" maximum. 

Note 6: Do not use these cavity caps for connection. The caps are 
connected internally and may be at a potential which 

could constitute a shock hazard. It is recommended that 

these caps be covered with electrical insulation. 

Note 7: Grids No.4 and No.2 of Writing Gun and grid No.3 of the 

Viewing Gun are connected within the tube. 

DATA 4 CEloemctproonneicnts 
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BASING DIAGRAM - BOTTOM VIEW 

SCREEN 

Hwl,2 

IC --, 

..3, ..1.•••• - •-• -... .. • BACKPLATE 
% 
% 

\ 
IC 

COLLECTOR 

-3V 
/ `..sw G2w  

I 1 Hy / 8 si  
--

Glw G3w 

SOLID- LINE CIRCLES DEPICT 
MINIATURE 7- PIN BASE 

BROKEN- LINE CIRCLES DEPICT 
NEODITETRAR 8- PIN BASE 461 

Small-Button Miniature 7-Pin Base 

VIEWING SECTION 

Pin 1: Grid No.2 

Pin 2: Grid No.1 

Pin 3: Heater 

Pin 4: Heater 

Pin 5: Internal Connection -Do Not Use 

Pin 6: No Connection 

Pin 7: Cathode 
Flexible Lead ( Large): Screen 8.38" ± 0.20" long 

Flexible Lead ( Green): Backplate 10.00" ± 0.50" long 

Flexible Lead ( Red): Collector 10.0 ± 0.5" long 

Recessed Cavity Caps: JEDEC No.J1-21 

Collimator ( Grid No.4) 

Small-Button Neoditetrar 8-Pin Base 

WRITING SECTION 

Pin 1: Grid No.1 

Pin 2: Heater 

Pin 3: Heater 

Pin 4: Internal Connection - Do Not Use 
Pin 5: Cathode 

Pin 6: Internal Connection - Do Not Use 
Pin 7: No Connection 

Pin 8: Grid No.3 

Note: Grids No.4 & No.2 are connected internally to Grid No.3 
of viewing gun. 
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4547 
SMALL BUTTON MINIATURE 7-PIN BASE 

9/32" 

13/16"MIN. 

.015 MIN. - 
.03 MAX. e 

34" 
MAX. 7 PINS 

.040"± .002" 
DIA. 

.040"DIA. 
PIN 

7_74 I._.025"MAX. FLAT 
' NOT BROUGHT 

92CS-6089R2 TO A SHARP POINT 

This dimension around the periphery of any individual pin may 

vary within the limits shown. 

Base-pin positions are held to tolerances such that entire length of 

pins will, without undue force, pass into and disengage from flat. 

plate gauge ( part of gauge JEDEC No.GE7-1) having thickness of 

1/4" and eight holes with diameters of 0.0520" ± 0.0005" so loca-

ted on a 0.3750" ± 0.0005" diameter circle that the distance along 

the chord between any two adjacent hole centers is 0.1434" ± 

0.0005". 

The design of the socket should be such that circuit wiring can not 
impress lateral strains through the socket contacts on the base pins. 

The point of bearing of the contacts on the base pins should not be 

closer than 1/8" from the bottom of the seated tube. 

DUCOM Electronic Components 
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SMALL BUTTON NEODITETRAR 8-PIN BASE 

Base-pin positions are held to tolerances such that entire length of 

pins will, without undue force, pass into and disengage from flat-

plate gauge haying thickness of 1/4" and nine holes with diameter of 

0.0700" ± 0.0005" so located on a 0.6000" ± 0.0005" diameter 

circle that the distance along the chord between any two adjacent 

hole centers is 0.2052" ± 0.0005'. 

40° 

40 ° 

.060" 
MAX. 

.200 MIN. . 340" 
MAX. 

550" MAX 
DIA. 

8 PINS 

40 ° DIA, 

40 ° 

40 ° 
40 ° 

40° 
_ 2 

45° M,N. 

.660" 
PIA. 

MAX. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

92CS-96C3 

X-RADIATION WARNING: Shielding of this cathode-ray 

tube for x-radiation may be needed to protect against possible 

danger of personal injury from prolonged exposure at close 
range. 

For further information or application assistance on this de-

vice, contact your RCA Field Representative or write, Dis-

play Tube Marketing, RCA, Lancaster, PA. 17604 

Electronic 
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4557 
Display Cathode-Ray Tube 

• 

• 

12"- Rectangular 70 °-Magnetic Deflection 

Display Cathode- Ray Tube Having Integral 

Protective Window and P4 Phosphor Screen 

ELECTRICAL 

Heater Current at 6.3 volts .. 0  6 A 

Focus Method   Electrostatic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitances (Typical): 

Grid No.1 to all other electrodes   6 pF 

Cathode to all other electrodes   5 pF 

External conductive coating {1300 max. pF 
to anode   

700 min. pF 

OPTICAL 
Faceplate, Spherical  Filterglass 

Light transmission at center (Approx.)   37% 

Phosphor   P4-Sulfide Type, Aluminized 
Tube Dimensions: 

Overall length   16.60 max. in 

Neck length   7.56 ± 0.25 in 

Greatest width   10.94 ± 0.12 in 

Greatest height   8.56 ± 0.12 in 

Bulb  See Dimensional Outline 

Anode Cap   Recessed Small Cavity Cap 
(JEDEC No.J1-21) 

Ill Base   Small-Shell Duodecal, 
Arrangement 1, 

6-Pin (JEDEC No.B6-63) 
Operating Position   Any 

Weight (Approx.)   9-1/2 lb 

MAXIMUM AND MINIMUM RATINGS,Absolute-Maximum Values 

Unless otherwise specified, values are positive with respect 
to cathode. 
Anode Voltage   16,000 max. V 

Grid-No.3 ( Focusing-Electrode) Voltage .   2700 max. V 

Grid-No.2 Voltage   400 max. V 

Grid-No.1 Voltage: 

Negative bias value   80 max. V 

Positive bias value   0 max. V 

Electronic 
Components 

DATA 1 
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Positive peak value   

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  

Heater positive with respect to cathode  

Heater Voltage (ac or dc): 

Under operating conditions b   

2 max. V 

180 max. V 

180 max. V 

{6.9 max. V 5.7 min. V 

RECOMMENDED OPERATING VALUES 

Unless otherwise specified, values are positive with respect 
to cathode. Raster size 6 inches by 8 inches. Standard TV 
Scan. 

Anode Voltage   12000 V 

Anode Current   100 µA 

Grid-No.3 (Focusing-Electrode) 
Voltage for an Anode Current 
of 100 microamperes   1400 to 1800 V 

Grid-No.2 Voltage  340 V 

Grid-No.! Voltage for Visual 
Extinction of Focused 
Raster   -68 to -38 V 

See accompanying Cutoff Design Chart 

TYPICAL PERFORMANCE DATA 

At recommended operating values, unless otherwise specified. 

Anode Current   70 to 30% of cathode current 

Grid-No.3 Current   30 to 70% of cathode current 

Typical Trace Luminancec   See accompanying 
Typical Trace Luminance Characteristic 

Typical Center Line Widthd   0.010 in 

Spot Position   See footnote e 

MAXIMUM CIRCUIT VALUE 

Grid-No.1 Circuit Resistance   1.5 max. MQ 

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

• Average luminance (brightness) at the center of a single 
trace scanned at a given sweep speed and refreshed at a 
given rate. 

d Measured by shrinking raster technique at an anode cur-
rent of 100 microamperes. 

e The center of the undeflected, unfocused spot will fall 
within a circle having a 0.8 inch diameter concentric with 
the center of the tube face. 

[13CEJJ Electronic Components 
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4557 
X-RADIATION WARNING 

Because the 4557 is designed to be operated at anode 
voltages as high as 16,000 volts, shielding of the 4557 
for X-radiation may be needed to protect against pos-
sible injury from prolonged exposure at close range. 

DIMENSIONAL OUTLINE Dimensions In Inches 

  10 94 t .2 

REF. LINE 

92LL — 2786 

7.5 

16.60 MAX. 

7.56 
±25 

See accompanying Inch Dimension Equivalents in Millimeters. 
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4557 
DIMENSIONAL OUTLINE(Top Right Side View) 

-1 r- I 0 APPROX. 

3.502 25 

8.56 
2.12 

/1.5 R PAIN 
 CONDUCTIVE COATING 
INTEGRAL PROTECTIVE WINDOW 

1.44 2 06 

BASE 
JEDEC 86-63 

ANODE CONNECTOR 
JEDEC J1-21 

Dimensions In Inches 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm Inch mm 

.06 1.5 1.44 36.5 8.56 217.4 

.12 3 1.5 38.1 10 254 

.25 6.3 3.50 88.9 10.94 277.8 

.950 24.1 7.5 190.5 16.60 421.6 
1.0 25.4 7.56 192 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1: Heater 

Pin 2: Grid No.1 

l'in 6: Grid No.3 

Pin 10: Grid No.2 

Pin 11: Cathode 

Pin 12: Heater 

Cap: Anode (Grid No.4 
and Collector) 

ANODE 

G3 

120 

e 

• 

• 

• 

• 
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TYPICAL TRACE LUMINANCE CHARACTERISTIC 

(Average brightness at center of single trace scanned at the 

11 refreshed at the indicated rote) 
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ANODE TO CATHODE VOLTAGE • I2000 VOLTS 
ANODE CURRENT • 100 MICROAMPERES 
REFRESH RATE • 60 Hz 
SPOT SIZE • 0.010 INCH 

.*********NN .............. 

103 4 6 8 104 2 • 

SWEEP SPEED - INCHES PER SECOND 

6 8 ,08 

92LM - 2788 
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CUTOFF DESIGN CHART 
M
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HEATER VOLTAGE = 6.3 VOLTS 
ANODE TO CATHODE VOLTAGE • 12000 VOLTS 
GRID No 3 TO CATHODE VOLTAGE ADJUSTED FOR 

FOCUS 
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Monoscopee 

Custom- Built 2"-Diameter, Electrostatic- Focus, 

Electrostatic- Deflection Monoscope Tubes For 

Use As Alpha- Numeric Character Generators 

ELECTRICAL 

Heater Current at 6.3 volts   0.6 A 

Focusing Method .   Electrostatic 

Deflection Method F ectrostatic 

Direct Interelectrode Capacitances ( Approx.): 

Grid No.1 to all 
other electrodes   7 pF 

Cathode to all 
other electrodes   5 pF 

Output Signal Electrode 
to all other electrodes   8 pF 

DJ1 to all other electrodes   10 pF 

DJ2 to all other electrodes   10 pF 

DJ3 to all other electrodes   7 pF 

DJ4 to all other electrodes   7 pF 

DJ1 to DJ2   3 pF 

DJ3 to DJ4   3 pF 

Deflection Direction: 

A positive voltage on DJ1 deflects the beam toward top of 
stencil. 

A positive voltage on DJ3 deflects the beam toward the left 
side of the stencil. 

MECHANICAL 

Tube Dimensions: 

Maximum Overall Length   11.5 in 

Maximum Diameter Including 
Bulb Terminals   2.285 in 

Bulb (Glass)   T16 

Base   Medium-Shell, Diheptal 12-Pin 
JEDEC No.B12-37 

Socket   Cinch b Part No.3M14, or equivalent 

Bulb Terminals (Two)   Small Ball JEDEC J1-25 

Bulb Terminal Contacts . cinchb Part No.3A1, or equivalent 

UUCOM Electronic Components 
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>tune il Electrode: 

Useful are  1.1 x 1.1 in e 
Typical Pattern   See accompanying pattern. 

Operating Position   Any 

Weight ( Approx.)   13 oz 

MAXIMUM AND MINIMUM RATINGS, 

Absolute•Maximum Values 

Unless otherwise stated, values are positive with respect to 
cathode. 

Output Signal Electrode Voltage   2500 max. V 

Stencil- Electrode Voltage   2500 max. V 

Deflecting Electrode Voltage: 

DJ1 and DJ2   2500 max. V 

DJ3 and DJ4   2500 max. V 

Grid-No.4 & Grid-No.2 Voltage   2500 max. V 

Grid-No.3 Voltage   1000 max. V 

Grid-No.) Voltage: 

Negative Bias Value   200 max. V 

Positive Bias Value   0 max. V 

Positive Peak Value   2 max. V 

Peak Heater-Cathode Voltage: 

Heater Negative with 
respect to Cathode   200 max. V 

Heater Positive with 
respect to Cathode   200 max. V 

Heater Voltage (ac or dc): 6.9 max. V e 
Under Operating Conditions c   5.7 min. V 

RECOMMENDED OPERATING VALUES d 

Unless otherwise specified, values are positive with respect 
to output signal electrode. 

Output Signal Electrode 
Voltage   Grounde 

Stencil-Electrode Voltage   -15 V 

Average Deflecting Electrode Voltage, 

Vertical ( DJ1 and DJ2)    +35 V 

Horizontal (DJ3 and DJ4)   +35 V 

Grid-No.4 & Grid-No.2 Voltagef ( Astigmatism) .. 0 to +70 V 

• 

• 
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Grid-No.3 ( Focusing Electrode) 
Voltage   -1600 to - 1500 V 

Grid-No.1 Voltages   -1865 to - 1800 V 

Cathode Voltage   -1800 V 

Heater Voltageh   6.3 V 

TYPICAL PERFORMANCE CHARACTERISTICS 

AT RECOMMENDED OPERATING VALUES 

MIn. Typical Max. 

Output Signal Current'   

Trace Angle: 

Vertical   2 5 degrees 

Horizontal  2 5 degrees 

Between Vertical 
and Horizontal 
Traces   89 90 91 degrees 

Deflection Factors:' 

Vertical (DJ1 and 
DJ2)   . . . 46 - 60 V/in 

Horizontal (DJ3 
and DJ4)   46 - 60 V/in 

Undeflected Spot 
Position,"   0.15 in 

° A specific tube designation in the 4560 series will be as-
signed to each type employing a different stencil pattern. 

b Made by Cinch Manufacturing Company, 1501 Morse Avenue, 
Elk Grove Village, IL 60007. 

C For maximum cathode life, it is recommended that the heat-
er supply be regulated at 6.3 volts. 

d The tube must be shielded to prevent stray magnetic fields 
from affecting performance. At no time should the unde-
fleeted beam be allowed to rest on the usable 1.1" x 1.1" 
area of the stencil electrode pattern. 

e The output signal electrode is grounded through a 1000-
ohm load resistor. 

f Adjust for minimum astigmatism. 

9 Adjust as required. 

h One side of heater terminal ( Pin No.1) is connected to 
-1800 V dc. 

MEWL Electronic 
Components 
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4560 
For cathode current not exceeding 110 microamperes. 

k Useful area of stencil electrode is 1.1"x 

m The undeflected spot position must fall within a circle 
having a 0.15 inch diameter ( maximum) centered on the 
stencil electrode pattern. 

TYPICAL STENCIL ELECTRODE PATTERN 

OPERATING CONSIDERATIONS 

Tubes in the 4560 series are intended for use as char-
acter generators in conjunction with display cathode-
ray tubes in computer data terminal display equipment. 
In such equipment, the electron beam in the monoscope 
is first deflected to a desired character location on the 
stencil and at the saine time the display cathode-ray 
tube electron beam is deflected to a desired position in 
the display. The monoscope electron beam is then rap-
idly scanned over the selected character in the stencil 

EMC2,M Electronic Components 
DATA 2 



4560 

and the display cathode-ray tube electron beam is syn-
chronously deflected on the phosphor screen. 

In the monoscope, electrons which pass through the 
stencil are collected on the output signal electrode and 
generate a video signal across the output load resistor. 
This signal is amplified and then applied to the grid of 
the display cathode-ray tube. 

The effect of this operation is that the character sten-
ciled into the monoscope is displayed on the phosphor 

screen of the display cathode-ray tube. Other characters 
may be chosen by positioning the monoscope electron 
beam at different locations on the stencil. A character 
may be located anywhere in the cathode-ray tube dis-
play by appropriate positioning of its electron beam. 

NOTE 

Stencil patterns supplied to RCA for incorporation in 
the 4560 family of monoscopes should be at least 10 
times larger than the useful 1.1" x 1.1" area of the 
stencil electrode. The alpha-numeric characters of the 
pattern should be white on a dark background. Such pat-
terns or requests for information on RCA fabricated 
stencil patterns should be directed to Storage Tube 
Marketing, RCA, Lancaster, PA 17604, or to the near-
est Sales Office. 

Electronic 
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TERMINAL DIAGRAM (Bottom View) 

DJ3 0J4 

STENCIL 
ELECTROOE 
TERMINAL 
(NOTE 2) 

G3 

NC 

GI 

G4 G2 

DJ2 

NC 

JI 

OUTPUT SIGNAL 
ELECTRCOE TERMINAL 
(NOTE It 

Pin No.1: Heater 
Pin No.2: Grid No.1 
Pin No.3: Cathode 
Pin No.4: No connection 
Pin No.5: Grid No.3 
Pin No.7: Deflecting Electrode DJ3 
Pin No.8: Deflecting Electrode DJ4 
Pin No.9: Grid No.4 and Grid No.2 
Pin No.10: Deflecting Electrode DJ2 
Pin No.11: No connection 
Pin No.12: Deflection Electrode DJ1 
Pin No.14: Heater 
Terminals — 

Nearest Base: Stencil Electrode 
Furthest from Base: Output Signal Electrode 

Note 1: The plane passing through the tube axis and the key 
of the base does not deviate more than + 10° from the plane 
passing through the tube axis and the output signal electrode 

terminal cap. 

Note 2: The plane passing through the tube axis and Pin No.4 

of the base does not deviate more than + 10° from the plane 
passing through the tube axis and the stencil electrode cap. 

RIM] Electronic Components 
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4560 
DIMENSIONAL OUTLINE 

DIA 

"1\ 

A 

(71 

— M 

STENC'( ELECTRODE 
ru-em r,AL 

JE DEC No JI — 25 
(NOTE I) 

\r(- SIGNAL 
L ECTRODE TERMINAL 
JEDEC No JI — 25 

(NOTE 21 

BASE 
- JEDEC No 812-37 

5200 293 
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NOTES FOR DIMENSIONAL OUTLINE 

Note 1: Angular orientation of the stencil electrode terminal 
with respect to pin No.4 of base is ± 10°. 

Note 2: Angular orientation of the output signal electrode ter-
minal with respect to key of base is ± 10°. 

OUTLINE DIMENSIONS 

Dimensions Inches mm 

.1 11.312 ± . 188 287.32 ± 4.77 

C 2.050 ± .050 Dia. 52.07 ± 1.27 Dia 

J .500 ± .062 12.70 ± 1.57 

K 1.750 ± . 125 44.45 ± 3.17 

M .185 max. 4.69 max. 

• 

• 

• 

e 

• 

• 
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4583, 4584, 4585 
Projection Kinescopes 

7"- Diameter Electrostatic- Focus, Magnetic-Deflection Types 

• Matched Trio of Tubes for Color Projection Systems 

• Designed for Use with Schmidt Reflective Optical Systems 

• Matched Phosphors 

• High Picture Brightness 

• Wide Range of Synthesized Colors 

• Balanced Drive Characteristics 

General Data 

Electrical: 

Heater Current at 6.6 Volts   0.62 A 

Focusing Method   Electrostatic 

Deflection Methoda   Magnetic 

Deflection Angle ( Approx.)   350 

Direct lnterelectrode Capacitances ( Approx.): 

Grid No.1 to all other electrodes   12 pF 

Cathode to all other electrodes   6 oF 

Optical: 

Faceplate, Spherical   Clear, Browning- Resistant Glass 

Radius of curvature ( inner radius)   15.315 in 

Minimum Optical-Quality- Rectangle   5x3-3/4 in 

Refractive Index of Faceplate   1.469 

Phosphors, Aluminized: 

4583 . Sulfide ( Blue) Type 

C.I.E. coordinates ( ay)   0.155, 0.048 

Luminescence   Blue 

Persistence   Medium 

4584   Silicate ( Green) Type 

C.I.E. coordinates ( ay) 0.218, 0.728 

Luminescence   Green 

Persistence   Medium 

4585     Rare-Earth ( Red) Type 

C.I.E. coordinates lay) 0  660, 0.340 

Luminescence   Red 

Persistence   Medium 

_JEOB* Electronic 
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4583, 4584, 4585 

Mechanical: 

Tube Dimensions: 

Overall length 

Greatest diameter of bulb (excluding 
side cap or cable)   7 ± 3/16 in 

Base  Small-Shell Diheptal 14-Pin, JEDEC No.814-45 

Anode Lead   Molded-on, Insulated Cable, 
48 in. long • 

Operating Position   Any 

Weight ( Approx.)   5 lbs 

Maximum and Minimum Ratings, 

Absolute-Maximum Valuesb 

Average Anode Powerc 111) 

With forced-air cooling of faceplate   160 max. 

Air Flow to Faced   40 cfm 

Anode- to-Cathode Voltage   80 max. kV 

Grid-No.3-to-Cathode Voltage   20 max. kV 

Grid-No.2-to-Cathode Voltage   1.05 max. kV 

Grid-No.1-to-Cathode Voltage: 

Negative bias value   250 max. V 

Positive bias value   0 max. V 

Peak positive value   2 max. V 

Anode Current, Long-Term 
Average ( for 5" x 3-3/4" 
TV raster)   2 max. mA 

• 
  19-1/2 ± 5/8 in 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 

Heater positive with respect to cathode 

Heater Voltage ( AC or OC)e 

Recommended Operating Values 

Raster Size   5" x 3-3/4" • 
Anode Voltage   75 kV 

Anode Current, Long-Term Average 1000 ¡JA 

Grid-No.3 Voltage for Focus at 
an Anode Current of 1000 µA .. 15 to 17 kV 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused Raster   See Figure 1 

Heater Voltage   6.6 V 

150 max. V 

150 max. V 

5 6.93 max. V 

6.27 min. V 
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Typical Performance Data 

Blue Green Red 

Luminous Output of each Tube 
at an Anode Current of 1000µA 
for each tube   88 1400 520 lumens 

Luminance of Each Tube at an 
Anode Current of 1000 1.1A for 
Each Tube   680 10800 4000 fL 

Luminance of Three Tubes Combined 
at an Anode Current of 1000 µA on 
Limiting Tube and with Anode Current 
of Other Two Tubes Adjusted to 
Produce White of 93000 K 
27 M.P.C.D. 8500 total fL 

Percentage of Total Luminance Sup-
plied by Each Tube   8 70 22 

Percentage of Total Anode Current 
Supplied by Each Tube ( Approx.) 50 27 23 

Center Resolution9   600 TV Lines 

Grid-No.3 Current ITotallh   ±15 

Grid-No.2 Current   15 

Circuit Requirements 

High Voltage Circuits 

In order to minimize the possibility of damage to the tubes and ad-
jacent circuits caused by a momentary internal arc, it is recom-
mended that the high-voltage power supply and the grid-No .3 power 
supply be of the limited-energy type. An external spark gap must be 
provided at the grid-No.3 terminal. The following resistor and volt-
age values are mandatory. 

Anode-Circuit Resistance ( unbypassed)   0.5 min. Ann 
Grid-No.3 Circuit Resistance ( unbypassed)   0.1 

Grid-No.3 Spark-Gap Firing Voltage   20 kV 

Low-Voltage Circuits 

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

Grid-No.1 Circuit Resistance ( unbypassed) 1 kn 

Effective Grid-No.1-to-
Cathode Circuit Resistance   1.5 max. M1 

a Sharp corners on the yoke assembly in the vicinity of the tube 
neck should be avoided. Insulation between the yoke winding 

and/or the core and the tube neck should be capable of with-

standing at least 10 kV and preferably 15 kV. 
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• A description of the Absolute Maximum Rating is givers In the 

General Section, titled Rating Systems for Electron Tubes. 

C The product of anode- to-cathode voltage and anode current ( long 

term average) should never exceed 160 watts. 

d The specified air flow should be delivered perpendicularly from 

a nozzle having a diameter of about 2 inches onto the face of the 

tube while it is in operation, lit a typical system with air filter, 

the total system static pressure is approximately 0.25 inch of 

water. The cooling air must not contain water, dust, or other for• 

eign matter. The air-cooling system should be electrically inter• 

connected with the anode power supply to prevent operation of 

the tube without cooling. 

Cooling of the tube by a tangential flow of air across its face is 

not recommended because the temperature gradient produced 

across the face may result in immediate or delayed cracking of 

the face. 

e For maximum cathode life, It is recommended that the heater 

supply be regulated at 6.6 volts. 

These tubes may be operated at reduced anode voltage and/or 

anode current. At reduced anode voltage, center resolution will 

deciease. At reduced anode voltage and/or anode current, lumt• 

rlance will decrease. The grid- No 3 voltage for focus will be re-

duced in proportion to the reduction in anode voltage. Other 

performance characteristics may also be affected. 

9 Determined for a 3-3/4 inch high TV resolution test pattern with 

tube operating at a screen current of 1000 microamperes. 

h Grid-No.3 current is normally low, as indicated in the data, when 

the tube is operated under recommended conditions. Lower grid-

No.3 voltages ( as required for focus if anode voltage is reduced) 

and/or higher grid-No.2 voltages can lead to a grid-No.3 current 

level approaching that measured in the anode circuit. Note that 

the fraction of available current intercepted by the grid-No.3 

electrode is not constant, but increases with increasing anode 

current. 

The Conductive Coating 
The conductive coating on the exterior of the tube neck 

must be grounded. Connection to the coating may be made 

by using a flexible metal band fastened firmly around the 

neck at the base end of the coating. The metal band should 
be fastened only tight enough to insure good contact. If 
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the band is clamped very tight, resultant glass strains may 

eventually cause the neck to break. This coating must not 

be scratched and must never be washed with liquids likely 

to soften or dissolve lacquers. 

The external coating on the neck serves to prevent corona 

between the neck and the yoke. Corona would damage the 

yoke insulation and cause breakdown in the glass of the 

neck. It is important that the yoke insulation be adequate 

for operation of the yoke against the external grounded 

coating. The resistance of the external conductive coating is 

sufficiently high so that damping of the yoke deflecting 

energy is negligible. Because of this high resistance, a con-

tact area of at least 1/4 square inch should be used in mak-

ing connection to the external coating. 

Safety Precautions 

X- Radiation Warning 

Although X-radiation is generated primarily at the face of 

the tube when it is operated, the X-rays are emitted in all 

directions. 

These rays can constitute a health hazard unless the tube is 

adequately shielded. Make sure that the shielding provides 

the required protection against personal injury. 

On the neck of the tube itself the following warning appears 

and should be strictly adhered to: 

X- Ray Warning 

This tube in operation produces X-rays which can 

constitute a health hazard unless the tube is ade-

quately shielded for radiation. 

High Voltage 

The high voltages at which these tubes are operated may be 

very dangerous. Great care should be taken in the design of 

apparatus to prevent the operator from coming in contact 

with the high voltages. Precautions include the enclosing of 
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high-potential terminals and the use of interlocking switches 

to break the primary circuit of the power supply when 

access to the equipment is required. 
In the use of these tubes it should always be remembered 

that high voltages may appear at normally low-potential 

points in the circuit because of capacitor breakdown or 

incorrect circuit connections, and that the tube surface 

maintains a static charge for some time after the power has 

been turned off. Therefore, before any part of the circuit or 

the tube is touched, the power-supply switch should be 

turned off, both terminals of high-voltage capacitors should 
be grounded, and the terminals of the high-voltage power 

supply should be grounded. 

After these steps have been taken and before touching the 
tube, discharge the anode terminal, the surface of the face-

plate, and the coated surface of the cone by use of a suitable 

wand which is connected to ground. It is to be noted that 

the entire surface of the cone and of the faceplate will not 

be discharged by touching the wand to a single point on 

either surface, because the surfaces have high resistance. 

Therefore, to discharge each surface, it will be necessary 

to sweep over the entire surface with the wand. 

Cutoff Design Chart 
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Dimensional Outline 
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Note 1: When viewed from the face of the tube, the minor axis of 

the 5" x 3-3/4" quality rectangle is located 450 ± 100 in a 

counter-clockwise direction from a plane through the 

anode terminal and the tube axis. 

Note 2: Inside surface of faceplete within the quality rectangle 

may vary ± 0.006" from the spherical surface having a 

15.315" radius. 

Note 4: The plane through Base Pin No .9 and the tube axes may 

vary from the plane through the anode terminal and the 

tube axis by an angular tolerance ( measured about the 

tube axis( of ± 100. The anode terminal is on same side as 

Pin No .9 
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Note 5: Reference hoe Es determgned by Pos.f ,0" 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 rIgIcIlv mounted. It 

should have flexible leads and be allowed to move freely 
Socket contacts for Pins 5, 6, 7, 8, 10, 11, 12, and 13 

should be removed in order to proyde maximum Insula-

iron for Pin No 9 

Note 8 Effectme deflecting field must be within thIs space. 

Note 9 Anode cable should not be shareilv bent vinthin 6'• of bulb 
wall 

Dimensional Outline Detail 

1 

2e 1/4 

I 

Socket Connections ( Bottom View) 

Note: Socket contacts for Pins 
No. 5, 6, 7, 8, 10, 11, 12, 
and 13 should be removed 
so that maximum insulation 
is provided for Pin No. 9. 

Pm 1 Heater 

Pro 2 Cathode 

Pgn 3 Graf Nu 1 

Pm 4 Graf No 2 

Pm 5 No Connectgon 

Pas 6 No Connectgon 

Pm 7 No Connectgon 

Pm 8 No Connectgon 

Pin 99: Grid No.3 

Pin 10 No Connection 

Pin 11 No Connectgon 

Pro 12 No Connectgon 

Pm 13 Internal Connectgon 

Do Not use 

Pm 14 Heater 

Cable Anode 
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Graphechon Tube 

Scan-Conversion Storage-Tube Assembly 
Very High Resolution Capability 

Ruggedized Structure Designed to 

Meet MI L-E-5400 Specification 

Integral Shielding and Deflection Coils 

Small Size - 15" Max. Length 3.65" Diameter 

0.6-Watt Heaters for Writing and Reading Guns 

ELECTRICAL 

Heater Current at 6,3 Volts, Each Gun 01 A 

Focusing Method, Each Gun   Electrostatic 

Deflection Method, Each Gun   Magnetic 

Deflection Coils   See footnote a 

Total Deflection Angle, Each Gun ( Approx.)   50 degrees 

Deflection Coil Alignmentb   0.5 degrees 

Undeflected Spot Position, Each Gunc 5% of target diameter 

Direct lnterelectrode Capacitances: 

Typ. Max. 

Output-signal-electrode to all other 
electrodesd   17 20 pF 

Reading-gun grid No.1 to all other 
electrodes   - 15 pF 

Reading-gun cathode to all other 
electrodes   - 9 pF 

Writing-gun grid No.1 to all other 
electrodes   - 15 pF 

Writing-gun cathode to all other 
electrodes   - 9 pF 

MECHANICAL 

Tube Dimensions   See Dimensional Outline 

Connections   See footnote e 

Operating Position   Any 

Maximum Weight   5.25 lbs 
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MAXIMUM AND MINIMUM RATINGS, Absolute-Maximum Values 

Voltages are referred to ground unless otherwise specified. • 
Min. Max. 

Writing Gun: 

Heater voltageg ( AC or DC)   5.7 6.9 V 

Cathode voltage   -9000 — V 

Heater-cathode voltage   -125 10 • 
Grid-No.1 ( control grid) voltageh   -300 0 V 

Grid-No.2 voltageh   750 V 

Grid-No.3 ( beam focus) voltagehà   1500 V 

Grid-No.4 ( anode) voltage   Ground 

Reading Gun: 

Heater voltagek ( AC or DC)   5.7 6.9 V 

Cathode voltage   -1500 V 

Heater-cathode voltage   -125 10 V 

Grid-No.1 ( control grid) voltagem   -300 0 V 

Grid-No.2 voltagem   750 V 

Grid-No.4 ( beam focus) voltagei.m 750 V 

Grids No.3 & No .5 ( anode) voltage -30 30 V 

External conductive coating   Ground 

Target Section: 

Output signal electrode voltage   -10 10 V 

Shading electrode voltage   -30 30 V 

Backplate voltage   -20 50 V 

TYPICAL OPERATING CONDITIONS • 
Voltages are referred to ground unless otherwise specified. 

Writing Gun: 

Heater voltageg ( AC or DC)   6.3 V 

Cathode voltage   -8000 V 

Grid-No.1 ( control grid) voltage for beam 
cutoffh   -120 to - 70 V 

Grid-No.2 voltageh   300 V 

Grid-No.3 ( beam focus) voltagehj   600 to 1400 V 

Grid-No.4 (anode) voltage   Ground 

Reading Gun: 

Heater voltagek ( AC or DC)   6.3 V 111, 

Cathode voltage   -1200 V 
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TYPICAL OUTPUT CONDITIONS 

Reading Gun: 

Grid-No.1 ( control grid) voltage for 
beam cutoffm   -120 to - 70 V 

Grid-No.2 voltagem   300 V 

Grid-No.4 ( beam focus) voltager.m   200 to 440 V 

Grids No.3 & No.5 (anode) voltage ^   -20 to 0 V 

External conductive coating   Ground 

Target Section: 

Output-signal-electrode voltage  0 V 

Shading electrode voltage^   0 to 20 V 

Backplate voltage^   -15 to 0 V 

PERFORMANCE CHARACTERISTICS 

The Performance Characteristics shown below are obtained in one 
mode of tube operation which is representative of many applica-
tions. Trade-offs in these characteristics may be made to achieve 
optimum tube performance in other operating modes. 

Min. Max. 

Output Signal CurrentP   0.5 

Storage Time   See footnote r 

Signal-to-Shading Ratios   5: 1 

Signal-to-Background-Shading Ratior   8: 1 

Center Resolution, 
At 50% amplitude response   1600 TV lines/ 

target diameter 

Edge Resolution, 
At 50% amplitude response   See footnote y 

410 Writing Speed   200 Ms/ 
target diameter 

Shades of Grayw   7 

Blemishesx   See footnote y 

ENVIRONMENTAL CONDITIONS 

411, The 4598 will provide the performance specified under Performance 
Characteristics when the tube is exposed to the following environ-
mental conditions: 

Requirement 

Temperature-Altitudez MI L-E-5400L, Par. 3.2.24.3, Table I 
Class 1A 

e
Humidity   MI L- E-5400L, Par. 3.2.24.4 

Shock   MIL-E-5400L, Par. 3.2.24.6 

Vibration   See accompanying Vibration Levels 
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a The deflection coils are electrically similar to type Y65 manu-

factured by Syntronic Instruments Inc., Addison, Illinois. A vari-

ety of inductances are available, which are suitable for either 

push-pull or single-ended circuit configurations. 

b The orthogonality of the horizontal and vertical axes of each 

deflection coil is within 1/2 degree of 90 degrees. The horizontal 
axis of the writing deflection coil is parallel within 1/2 degree to 

the horizontal axis of the reading deflection coil. 

C The undeflected spots of both guns fall within a circle having a 

diameter that is 5 per cent of the target diameter, and is centered 

on the target. 

d The value shown is the capacitance of the assembly supplied 

with a solderable terminal as the output signal electrode con-
nection; if a coaxial connector or cable is supplied, their capa-

citance must be added to this value. 

e Connection to the output signal electrode can be provided by 

means of a solderable terminal, coaxial connector, or coaxial 

cable. Connections to the deflection coils and low voltage elec-

trodes are by flexible leads. Connections to the high voltage elec-

trodes are made by silicone rubber leads; connectors such as 

type 840706 lead assemblies manufactured by AMP Inc., Capi-
tron Division, Elizabethtown, PA, can also be supplied. 

9 One side to be externally connected to writing-gun cathode. 

h With respect to writing-gun cathode. 

Adjust for best focus. 

k One side to be externally connected to reading-gun cathode. 

m With respect to reading-gun cathode. 

• Adjust for optimum signal and storage performance. 

P This value is the saturated output signal current. 

• Storage time is proportional to the area scanned by the reading-
gun raster. The limits are given for a raster of aspect ratio 1:1, 

and inscribed within the target area. 

r The specified performance characteristics are obtained over a 

range of storage times from 1.0 second maximbm to 3.0 sec-

onds minimum. The specified performance characteristics except 
shades of gray are obtained over a range of storage times from 

0.5 second maximum to 4.0 seconds minimum. Storage time is 

measured to 10 per cent of signal amplitude. 
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S This limit applies to the central 75 per cent of the target. The 

measurement is taken along that single line of the output video 

signal which has the lowest signal-to-shading ratio. 

This limit applies to the central 75 per cent of the target. The 

measurement is taken along that single line of the output video 

signal which has the lowest signal-to-background-shading ratio. 

u Resolution is measured using a • raster written perpendicular to 

the horizontal scanning lines of the reading-gun raster, and with 

the writing-gun drive voltage adjusted to give a peak output sig-

nal 85 per cent of saturated signal amplitude. 

• A minimum resolution of 1200 TV lines per target diameter is 

obtained over 75 per cent of the target diameter. A minimum 
resolution of 1400 TV lines per target diameter is obtained over 

75 per cent of the target diameter using dynamic focusing of the 

reading gun. 

W A step voltage waveform with seven equally spaced levels is used 

as input. 

• Blemishes are measured within a circular area centered on the 

target and with a diameter of 90 per cent of the target diameter. 

Blemish size is specified as a percentage of the target diameter; 

blemish amplitude, as a percentage of saturated signal ampli-

tube. Blemishes with an amplitude of less than 10 per cent are 

not counted. Dark blemishes with a size of less than 1/8 per cent 

are not counted. 

Y The maximum size of any light blemish is 1/2 per cent. The 

amplitude and number of light blemishes are limited as shown 

in the following table: 

Amplitude Maximum Number 

10% to 50% 10 

20% to 50% 3 

Greater than 50% 0 

The maximum size of any dark blemish is 1/2 per cent. The 

maximum number of dark blemishes is five. 

Z The backplate voltage of the tube may be changed in a predeter-

mined manner to compensate for the variation in storage time as 

a function of temperature. 
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DIMENSIONAL OUTLINE (cont'd) 

Note 1 - All leads are labeled 

Note 2 — Connection to the output signal electrode can be pro-

vided by means of a solderable terminal, coaxial con-

nector, or coaxial cable. 

TARGET-SECTION LEADS 

Lead 1: Writing-Gun Grid No.4 

Lead 2: Backplate 

Lead 3: Shading Electrode 

Lead 4: Reading Gun Grids No. 3 & 5 

Lead 5: Reading-Gun External Conductive Coating 

WRITING-GUN SECTION LEADS 

Lead 1: Heater 

Lead 2: Grid No.1 

Lead 3: Grid No .3 

Lead 4: Grid No.2 

Lead 5: Cathode 

Lead 6: Heater 

READING-GUN SECTION LEADS 

Lead 1: Heater 

Lead 2: Grid No.1 

Lead 3: Grid No.4 

Lead 4: Grid No.2 

Lead 5: Cathode 

Lead 6: Heater 

[12CEM Electronic Components 
DATA 4 

2-71 



4598 
FREQUENCY RESPONSE CHARACTERISTICS 

ORTHOGONAL READ- WRITE RESPONSE IS MEASURED BY SHRINKING 
A RASTER OF SCANNING LINES WRITTEN PERPENDICULARLY TO THE 
READ RASTER 

SINE - WAVE RESPONSE IS DERIVED FROM THE ORTHOGONAL READ-
WRITE RESPONSE 
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Projection Kinescope 

5"-Diameter Electrostatic- Focus, Magnetic-Deflection Type 

• For Monochrome Television Projectors 

• Designed for Use with Schmidt Reflective Optics 

• High Picture Luminance — 3000 fL at 300 µA 

• High Resolution — 600 TV Lines at 300 µA 

• Forced-Air Cooled 

• Rare Earth ( White) Phosphor 

• Fine Screen Texture 

• Color Temperature — 78000 K + 70 MPCD 

General Data 

Electrical: 

Heater Current at 6.3 Volts   0.6 A 

Focusing Method   Electrostat lc 

Deflection Methoda   Magnetic 

Deflection Angle (Approx.)   500 

Direct Interelectrode Capacitances ( Approx.): 

Grid No.1 to all other electrodes   8 pF 

Cathode to all other electrodes   5 pF 

Optical: 

Faceplate, Spherical Clear, Browning-Resistant Glass 

Radius of curvature ( inner radius)   7.10 ± 0.20 in 

Minimum Useful Screen Diameter   4.50 in 

Minimum Optical-Quality-Circle Diameter   4.25 in 

Refractive Index of Faceplate   1.519 

Phosphor, Aluminized   P45 Rare Earth 

C.I.E. coordinates ( x.y)   0.290, 0.361 

Luminescence   White 

Color temperature   78000 K + 70 M.P.C.D. 

Persistence   Medium 

Mechanical: 

Tube Dimensions: 

Overall length   12.19 + 0.37 —0.38 in 

Greatest diameter of bulb ( Excluding cable)... . 5.00 ± 0,12 in 

Base   Small-Shell Duodecal 7-Pin, 
JEDEC No.B7-51 
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Anode Lead  Molded-on, Insulated Cable, 48 in long 

Bulb   J40H1 

Operating Position   Any 

Weight ( Approx.)   1-1/2 lbs 

Maximum and Minimum Ratings, 

Absolute-Maximum Valuesb 

Average Anode Power: 

Without forced-air cooling of faceplate  9 max. W 

With forced-air cooling of faceplate   12 max. W 

Air Flow to Face when Average Anode 
Power Exceeds 9 Watts   40 cf m 

Anode-to-Cathode Voltage   42 max. kV 

Grid-No.3-to-Cathode Voltage   9 max. kV 

Grid-No.2-to-Cathode Voltage   400 max. V 

Grid-No.1-to-Cathode Voltage: 

Negative bias value   150 max. V 

Positive bias value   0 max. V 

Peak positive value   2 max. V 

Anode Current, Long-Term Average 
(for 4" x 3" TV raster)   300 max. pA 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 175 max. V 

Heater positive with respect to cathode 10 max. V 

( 6.9 max. V 
Heater VoPr.ge lac or dc)ri   

5.7 min. V 

Recommended Operating Valuese 

lester Size   4" x 3" 

Anntie Voltage   40 kV 

Anode Current, Long-Term Average   300 µA 

Grid.No.3 Voltage for Focus at an 
Anode Current of 300 blis   7.4 to 9 kV 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused Spot   See Figure 1 

Heater Voltage   6.3 V 

Typical Performance Data 

At Recommended Operating Values: 

Centel Resolution f   600 TV Lines 

3000 f L 
Luminance at 300 IJA   

10300 nits 

• 

• 

• 

• 

• 

• 
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Luminous Flux   250 lumens 

Grid-No.3 Current (ToteMI   ±10 

Grid-No.2 Current   ±15 

Circuit Requirements 

High-Voltage Circuits: 
In order to minimize the possibility of damage to the tubes and ad-
jacent circuits caused by a momentary internal arc, it is recommend-
ed that the high-voltage power supply and the grid-No.3 power sup-
ply be of the limited-energy type. An external spark gap must be pro-
vided at the grid-No.3 terminal. The following resistor and voltage 
values are mandatory. 

Anode-Circuit Resistance ( unbypassed)   0.5 min M.S2 

Grid-No.3 Circuit Resistance ( unbypassed) 0.1 IsitS2 

Grid-No.3 Spark-Gap Firing Voltage   12 kV 

Low-Voltage Circuits: 

Grid-No.2 Circuit Resistance ( bypassed)   1 o kn 
Grid-Nol Circuit Resistance (unbypassed)  1 k fl 
Effective Grid-Not-to-Cathode Circuit 
Resistance   1.5 max. mn 

a Sharp corners on the yoke assembly in the vicinity of the tube 

neck should be avoided. Insulation between the yoke winding 

and/or the core and the tube neck should be capable of with-
standing at least 10 kV and preferably 15 kV. 

• A description of the Absolute Maximum Ratings is given in the 

General Section, titled Rating System for Electron Tubes. 

c The specified air flow should be delivered perpendicularly from 
e nozzle having a diameter of about 2 : aches onto the face o! the 

tube while it is in operation. In a typical system with air filter, 

the total system static pressure is approximately 0.25 inch of 

water. The cooling air must not contain water, dust, or other for-

eign matter. The air-cooling system should be electrically inter-

connected with the anode power supply to prevent operation of 
the tube without cooling. 
Cooling of the tube by a tangential flow of air across its face is 

not recommended because the temperature gradient produced 

across the face may result in immediate or delayed cracking of 
the face. 

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

e This tube may be operated at reduced anode voltage and/or 

anode current. At reduced anode voltage, center resolution will 

decrease. At reduced anode voltage and/or anode current, lumi-

MCEDU Electronic Components 
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nance will decrease. The grid-No.3 voltage for focus will be re-

duced in proportion to the reduction in anode voltage. Other 

Performance characteristics may also be affected. 

Determined for a 3.inch high TV resolution test pattern with 

tube operating at a screen current of 300 microamperes. 

9 Grid-No.3 current is normally low, as indicated in the data, when 

the tube is operated under recommended conditions. Lower 

grid-No.3 voltage las required for focus if anode voltage is re-

duced) and/or higher grid-No.2 voltages can lead to a grid-No.3 

current level approaching that measured in the anode circuit. 

Note that the fraction of available current intercepted by the 

grid-No.3 electrode is not constant, but increases with increasing 

anode current. 

Safety Precautions 

X-Radiation Warning 

Although X-radiation is generated primarily at the face of 

the tube when it is operated, the X-rays are emitted in all 

directions. 

These rays can constitute a health hazard unless the tube is 

adequately shielded. Make sure that the shielding provides 

the required protection against personal injury. 

On the neck of the tube itself the following warning appears 

and should be strictly adhered to 

X-RAY WARNING 

This tube in operation produces X- Rays which can con-

stitute a health hazard unless the tube is adequately 

shielded for radiation. 

In normal operation, this tube produces more x-radia-

tion than the Tube Type 5AZP4 which it may replace. 

Make sure that shielding is adequate. 

High Voltage 

The high voltages at ‘altich this type is operated may be very 

dangerous. Great care should be taken in the design of ap-

paratus to prevent the operator from coming in contact with 

the high voltages Precautions include the enclosing of high-

potential terminals and the use of interlocking switches to 

MOM Electronic Components 
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• 

break the primary circuit of the power supply when access 
to the equipment is required. 

In the use of this tube it should always be remembered that 

high voltages may appear at normally low-potential points 

in the circuit because of capacitor breakdown or incorrect 

circuit c-onnections, and that the tube surface maintains a 

static charge for some time after the power has been turned 

off. Therefore, before any part uf the circuit or the tube is 
touched, the power-supply switch should he turned off, both 

terminals of high-voltage capacitors should be grounded, and 

the terminals of the high-voltage power supply should be 
grounded. 

After these steps have been taken and before touching the 
tube, discharge the anode terminal, the surface of the face-

plate, and the coated surface of the cone by use of a suitable 

wand which is connected to ground. It is to be noted that the 

entire surface of the cone and of the faceplate will not be 

discharged by touching the wand to a single point on either 

surface, because the surfaces have high resistance. Therefore, 

to discharge each surface, it will be necessary to sweep over 
the entire surface with the wand. 

Tube Handling 

Wear "Safety" Goggles with side shields, when handling tube 

to prevent possible injury from flying glass in case of tube 

breakage. Do not strike or scratch tube. Never subject it to 

more than moderate pressure when installing in or removing 

from equipment. Always Handle Tube with Extreme Care. 

Ground anode contact before touching after power is off. 

Operating Considerations 

Humidity Considerations. When humidity is high, a con-

tinuous film of moisture may form on untreated glass. If a 
high-voltage gradient is present, this film may permit spark-

ing to take place over the glass surface. In order to mini-

mize the formation of a continuous moisture film, the glass 
cone is treated with a transparent moisture-repellent insula-

ting coating. This coating must not be scratched, and must be 

MC2/i Electronic 
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kept clean and free from contamination such as fingerprints. 

The coating may be washed with a solution of a mild soap-

less detergent and water. After the surface is washed, it 

should be rinsed with clean water and be dried immed;ately. 

Any damage to the coating or any contamination on the 

surface may result in sparking over the cone of the bulb. 

Dust Considerations. The high voltage applied to the tube 

increases the rate at which dust is precipitated on the sur-

face of the tube. The rate of precipitation is further ac-

celerated in the presence of corona. Such dust not only de-

creases the insulation of the bulb coating but also reduces 

the amount of radiation transmitted through the bulb face. 

The dust usually consists of fibrous materials and may con-

tain soluble salts. The fibers absorb and retain moisture; 

the soluble salts provide electrical leakage paths that increase 

in conductivity as the humidity increases. Because a film of 

dust can nullify the protection provided by the insulating 

coating on the bulb, the tube should be protected as much 

as possible from dust and should be cleaned, when necessary, 

as described under Humidity Considerations. 

Corona Considerations. A high-voltage system may be sub-

ject to corona, especially when the humidity is high, unless 

suitable precautions are taken. Corona, which is an electrical 

discharge appearing on the surface of a conductor when the 

voltage gradient exceeds the breakdown value of air, causes 

deterioration of organic insulating materials, induces arc-over 
at points and sharp edges, and forms ozone, a gas which is 

deleterious to many insulating materials. Sharp points or 

other irregularities on any part of the high-voltage system 

may increase the possibility of corona and should be avoided. 

Instead, rounded contours and surfaces should be used. 

[URDU Electronic Components 
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Cutoff Design Chart 

, HEATER n_TAGE • 6 3 VOLTS 
I ANODE - TO CATHODE vOLTAGE • 40.000 VOLTS 
GRID No 3- TO- CATHODE VOLTAGE ADJUSTED FDR Focn, 

1-4 

in 

LIJ 
O 400 

!ti 
u 300 
o 

- 

.--.. 

—  Tr ;.à, >0  

cc 100 Gç-

tke', 
- -f 

0 -20 -40 -60 -80 -100 - 120 -140 -160 

GRID No - TO- CATHOOE VOLTS 

921.5 - 2953 

Basing Diagram, Bottom View 

G3 IC 

ANODE 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 6: Grid No.3 

Pin 7: Internal Connection — Do not use 

Pin 10: Grid No.2 

Pin 11: Cathode 

Pin 12: Heater 

Flexible Cable: Anode 

Note: Socket contacts for vacant pin positions No.3, 4, 5, 8, and 9 
should be removed so that maximum insulation is provided 

for pins No.6 and 7. 
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Dimensional Outline 
500 

• 50 MIN   
— SCREEN DIA 

OPTICAL. QUALITY 
— CIRCL E — 
• 25 PAIN DIA 

•is MIN 

ANODE MOLDED ON 
INSULATED CABLE 
48' LONG 1APPROX 
TO BULB WALL 
(NOTES 104) 

155 

RFrERENCE LINE 
I NOTE 2' 

NOTE 5 

Dimensions In Inches 

06 

SMALL - SHELL 
OUODECAL 
T.PIN BASE • 

JEDEC NO BT. 51 
(NOTE 5) 

950 
MAR 

25 428 
I 19 

12 19 

• 31 

-30 

92 Id- MOT 

Note 1 — The plane through the tube axis and vacant pin position 

No.3 may vary from the plane through the tube axis and 

anode-cable connection at bulb wall by angular tolerance 

(measured about the tube axis) of ±.200. Anode-cable con-
nection is on same side as vacant pin position No.3. 

Note 2 — Reference line is determined by position where gauge 

1.500" +0.003" —0.000" 1.0. and 2" long will rest on 

bulb cone. 
Note 3 — Socket for this base should not be rigidly mounted: it 

should have flexible leads and be allowed to move freely. 

Socket contacts corresponding to vacant pin positions 

No.3, 4, 5, 8 and 9 should be removed in order to pro-

vide maximum insulation for pins No.6 and 7. 
Note 4 -- Anode cable should not be sharply bent within 3" of bulb 

wall. 
Note 5 — To avoid excessive interaction between the deflecting and 

focusing fields, the windings of the deflecting yoke should 

not extend more than 2 inches from the reference line to-

ward the base. 
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IMAGE ORTHICON 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 

Wtaoe.  6.3 t 10% . . . ac or dc volts 
Current  0.6 alp 

Direct lnterelectrode Capacitance: 
Anode to All Othpr Electrodes . 20 /,gf 

Photocathode, Semi-Transparent: 
Recpone   See Curve 
Useful Size of Pectangulal IrnüQL 

(4 x3 aspect ratio)   1.6" max. diagonal 
Orientation of Rectangular Image-- Proper orientation 

is obtained when the vertical scan is essentially par-

allel to the plane passing through center of face 

plate and pin No.7 of the shoulder base  

Focusing Method itagnetiC 
Deflection Method l'Tignetic 
Overall Length   
Greatest Diameter of Bulb  
Minimum Deflecting-Coil Inside Diameter  2-1/8" 
Deflecting-Coil Length   5" 
Focusing-Coil Length   10" 
Alignment-Coil Length  15/16" 
Photocathode Distance Inside End of Focusing Coil.   1/2" 
Operating Position: Any except with diheptal base up and tube 

axis at angle of less than 20° from vertical 

End Base . . . Small-Shell Diheptal 14-Pin ( JETEC No.814-45/ 

Pin 1- Heater 
Pin 2- Grid No.4 
Pin 3— Grid No.3 
Pin 4- Internal Connec-

tion—Do Not Use 
Pin 5- Dynode No.2 
Pin 6- Dynode N0,4 
Pin 7- Anode 
Pin 8- Dynode No.5 
Pin 9- Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2 
Pin 11- Internal Connes-

tion--Do Not Use 
Pin 12- Grid No.1 
Pin 13- Cathode 
Pin 14 - Heater 

DIRECTION OF LIGHT , 
PERPENDICULAR TO 
LARGE END OF TUBE 

SLOT IN 
ANNULAR 
SOCKET 

WHITE INDEX LINE 
ON FACE 

Shoulder Base   Keyed Jumbo Annular /-Pin 

Pin 1- Grid No.6 
Pin 2- Photocathode 
Pin 3— Internal Connec-

-Do Not Use 
7.. •-el Connection--

Pin 5- Grid No.5 
Pin 6- Target 
Pin 7- Internal Connec-

tie ,--Do Sot Use 
4- ,J;,ates a , nange. 

r,_b 1. "2352 DATA 1 TUBE DEPARTMENT 
RADIO COPPORATION OF NPERICA, HARRISON. NEW 15113E'l 
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IMAGE ORTHICON 

Maximum Ratings, Absolute Values: 

PHOTOCATHODE VOLTAGE   -550 max. volts 
PHOTOCATHODE ILLUMINATION  50 max. ft-c 
OPERATING TEMPERATURE OF ANY PART OF BULB  65 max. OC 
OPERATING TEMPERATURE OF BULB AT 

LARGE END OF TUBE ( Target Section) . 35 min. °C 
TEMPERATURE DIFFERENCE BETWEEN TARGET 

SECTION AND ANY PART OF BULB HOTTER 
THAN TARGET SECTION  5 max. oc 

GRID-N0.6 VOLTAGE  -550 max. vo ts 
TARGET VOLTAGE: 

Positive value   50 max. vo ts 
Negative value   50 max. vo ts 

GRID-No.5 VOLTAGE  150 max. vo ts 
GRID-No.4 VOLTAGE  300 max. vo ts 
GRID-No.3 VOLTAGE  400 max. vo ts 
GRID-No.2 & DYNODE-No.1 VOLTAGE  350 max. vo ts 
GRID-No.1 VOLTAGE: 

Negative bias value  125 max. vo ts 
Positive bias value  0 max. vo ts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. vo ts 
Heater positive with respect to cathode. 10 max. vo ts 

ANODE-SUPPLY VOLTAGEe   1500 max. vo ts 
VOLTAGE PER MULTIPLIER STAGE   350 max. vo ts 

Typical Operation: 

Photocathode Voltage ( Image Focus) . . -300 to -500 vo ts 
Grid-No.6 Voltage ( Accelerator)--

75% of photocathode voltage   -275 to -375 vo ts 
Target Voltage'   0 vo ts 
Grid-No.5 Voltage ( Decelerator)" . 0 to 100 vo ts 
Grid-No.4 Voltage ( Beam Focus)   160 to 240 vo ts 
Grid-No.3 Voltage#4   225 to 330 vo ts 
Grid-No.2 & Dynode-No.1 Voltage  300 vo ts 
Grid-No.1 Voltage ( For Picture Cutoff) -45 to -115 vo ts 
Dynode-No.2 Voltage  600 vo ts 
Dynode-No.3 Voltage  800 vo ts 
Dynode-No.4 Voltage  1000 vo ts 
Dynode-No.5 Voltage  1200 vo ts 
Anode Voltage  1250 vo ts 
Anode Current  50 ma 
Target Temperature Range   )5 to 60 °C 

w pato of dynode voltages os shown under Typ cal Operation. 

:. Adjustable from —a to 4' 5 volts with blanking voltage off. 

Taos at 0, 30. 60. and 90 volts uro recoawsended. set at voltage giving 
most uniform resolution and sional outout over entire xicture area. 

ANA Adjust to give the most uniformly shaded picture near maximum signal. 

-->lndicltes a change 

FEB. 1. 1952 
TUBE DEPARTMENT 

IN.010 CORN:A/MON Of .(NCA. NANIISON, NEW 11151.1 
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IMAGE ORTHICON 

lighlight Illuminàtion on Photocathode 
for Maximum Signal Output: 

With 28700K Tungsten Illumination, 
White Fluorescent Illumination, 

or Daylight. 0.04 ft-c 
Ratio of Peak-to-Peak Highlight Video-

Signal Cur. to RMS Noise Current ( Approx.) 70 
Minimum Peak-to-Pwak Blanking Voltage. . . . 10 volts 
Field Strength at Center of Focusing Coil. . 75 gausses 
Focusing-Coil Current ( Aoprox. for coil 

listed below)"  75 ma 
Deflecting-Coil Current ( Approx. for 

assembly listed below): 
Horizontal ( Peak to Peak)  625 Ma 
Vertical ( Peak to Peak)  290 ma 

alignment-Coil Current ( Approx. for coil 
listed below)   0 to 30 ma 

Components: 

Deflecting-Coil Assembly ( Includes 
Keyed Jumbo Annular 7-Pin Socket). RCA Type No. 201075 

Focusing-Coil Assembly   RCA Type No. 202D75 
Alignment-Coil Assembly  RCA Type No. 204075 
Hor. Deflection Output Transformer . RCA Type No. 20471 
Ver. Deflection Output Transformer . RCA Type No. 20472 

ctie,i oiwoihé ur,Mé :2°01 gcvs,nc,,'g Ic;11. e north-Seeking pole is at-

OPERATING NOTES 

After the 5826 has beer, inserted in its socrets and tre 

voltages applied, allow it to warm up for 1/2 to I hour 
with the camera lens iris closed. Then,proceed with norm-

al operating adjustments. 

When the equipment design or operating conditions are such 

that the maximum temperature rating orrnaximum temperature 
difference will be exceeded, provision should be made to 

direct a blast of cooling air from the diheptal-base end 

of the tube along the entire length of the bulb surface, 

i.e., through the space between the bulb surface and the 

surrounding deflecting coil and its extension. For this 

purpose, a small blower is satisfactory, but it should run 

at low speed to prevent vibration of the 5826 and the as-

sociated amplifier equipment. Unless vibration is pre-

vented, distortion of the picture may occur. To keep the 

operating temperature of the large end of the tube from 

falling below 45°C, some form of controlled heating should 

be employed. Ordinarily, adequate heat will be supplied 

by the focusing coil, deflecting coils, and associated am-

plifier tubes so that the temperature can be controlled by 

the amount of cooling air directed along the bulb surface. 

MAY 1, 1950 TENTATIVE DATA 2 
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IMAGE ORTHICON 

Resolution of better than 500 lines at the center of the 

picture can be produced by the 5826 when the highlight il— 

lumination from an RMA Standard Test Chart is above the 

knee of the typical signal—output curve for this type. Tc 

utilize such resolution capability in the horizontal direc— 

tion with the standard scanning rate of 525 lines, It is 

necessary to use a video amplifier having a bandwidth of 

at least 6 megacycles. The maximum resolution obtainable 

is limited by the mesh—screen portion of the target. 

TYPICAL SIGNAL OUTPUT 
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STORAGE TUBE 

SINGLE-BEAM, BARRIER-GRID TYPE 
NON-EQUILIBRIUM WRITING CAPACITANCE-DISCHARGE READING 

DATA 

General: 

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

Direct lnterelectrode Capacitances ( Approx.): 
Grid No.1 to all other electroe.s  . 9 mo 
Deflecting electrode DJI to all 
other electrodes   13 muf 

Deflecting electrode DJ 2 to all 
other electrodes   13 pf 

Deflecting electrode DJ3 to all 
other electrodes   11.5 ggf 

Deflecting electrode 0J4 to all 
other electrodes   11.5 pf 

DJ, to 0,12   3 p.p. f 
DJ to DJ 4   3 mgf 
Grid No.5 to backing-electrode   800 mgf 
Grid No.5 and backing-electrode 

to collector   4 muf 
Collector to all other electrodes 5 

external cylindrical shield  See Curve 
Focusing Method Electrostatic 
Deflection Methorl  
Overall Length   
Greatest Diameter of Tube 

Electrostatic 
11-27/32" t 3/8" 
3  30" t 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. 
1 lb Weight ( Approx.) 

Base: 
On large end of tube  Small-Button Twentyninar 8-Pin 

(JETEC No.E8-19) 
VIEW OF TWENTYNINAR-BASE END OF TUBE 

Pin 2 6a 
Pin 61Multiple Connec-

tions to Backing-
Pin 10 Electrode. Only 
Pin 14  Pin 18 One Need be Used 

Pin 21- No Connec-
tion 

Pin 25- No Connec-
tion 

Pin 28- Grid No.5 

PINS 2,6,10.18.18: ON 1-1/8' 
DIA. PIN CIRCLE 

PINS 21.25.28: ON 7/8" DIA. 
PIN CIRCLE 

SOLID-LINE CIRCLES DEPICT DINEPTAL BASE. 
DROKER -LINE CIRCLES DEPICT TWEIJTvNINAR BASE 

8-56 TENTATIVE DATA 1 
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On small end of tube  Small-Shell Diheptal 14-Pin 
(JETEC No.814-45) 

VIEW OF DIHEPTAL-BASE END OF TUBE 

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

nection-Do 
Not Use 

Pin 5- Grid No.3 
Pin 6- No Connection 
Pin 7- Deflecting 

Electrode DJ4 
Pin 8- Deflecting 

Electrode DJ 3 
Pin 9-Ultor ( Grids 

No.2 6 No.4) 

Pin 10- Deflecting 
Electrode 0J2 

Pin 11- Deflecting 
Electrode DJ 1 

Pin 12- No Connection 
Pin 13- Same as Pin 4 
Pin 14 - Heater 

C,CL - External Con-
duct ive Coating. 
Col lector, I n-
ternal Shield, 
Flange between 
Neck and Large 
Part of Tube 

All voltages are with resbect to cathode unless 
otherwtse spectfsed 

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 

ULTOR. 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,41 between woo and z5oo volts" 

Backing-Electrode-to-
Grid-No.5 Voltage. . . See Note 1 

e the .altor' 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 6499. the utter function is performed 
by grid No.4. Since grid 80.4 and grid No.2 are connected together 
within the 6499. they are collectively referred to simply as ultor" 
for presenting data. 

t: See next page. 
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4
 rid-No.3 Voltage for Focus with grid-
No.1 volts - 0   

-.rd-No.1 Voltage for 
collectcr-current 

• 

Collector-to-Grid-No.5 
Voltage  0 to 50 

14% to 26% of EQ.. 

cutoff   -2.5% to -4.7% ot Er4 

ollector Current for 
grid-No.1 voltc = 0. to 50 

Mx. Cathode Current 
for grid-No.1 
volts - 0  

Deflection Factors: 
Di l and DJ 2  85 to 105 y dc/in./kv of Ec4 
0J 3 and DJ 4  78 to 96 v dc/in./kv of E 4 

Spot Position  See Note 2 
Signal-Unitormity Ratio. See Note3 

Examples of Use Design Ranges: 

For ultor voltage of 
rid-No.3 Voltage for 
Focus with grid-
No.1 volts - 0   
rid-No.1 Voltage for 
collector-current 
cutoff   

Deflection Factors: 
DJ1 and DJ2  
DJ3 and DJ 4  

Maximum Circuit Values: 

Grid-No.1 -Circuit Resistance 
esistance in Any Delecting-
Electrode Circuit e 

See Curve 

volts 

volts 

volts 

µamp 

t000 volts 

140 to 260 vol ts 

-25 to-47 volts 

85 to 105 y dc/in. 
78 to96 y dc/in. 

1  5 max. megohms 

1  0 max. megohm 

In general, the recommended minimum ultorvoltage should not be less than 
1000 volts. Signal output and resolution decreaseivithdecreasing altor 
voltage. Secondary emission characteristics of the dielectric layer 
limit the maximum altor voltage to 1500 volts. 

e It is rernmmended that all deflecting—electrode—circuit resistances 
be approximately equal. 

Note 1: The backing—electrode, grid No.5, and ultor are usually oper— 
ated at the sum dc potential. During the writing cycle, the backing— 
electrode may be pulsed to 360 volts with respect to grid No.S. 

Note 2: The undetlected focused spot will fall within a circle having 
a diameter equal to 101 of the minimum storage—surface diameter 
and having its center coincident with the center of the storage 
surface. 

Spot position is calculated as follows: with heater voltage of 
6.3 volts. albor voltage of 1000 volts, grid—No.5 voltage of 1000 volts, 
collector voltage of 1050 volts, grid—No.3 voltage adjusted to give 
focus, grid—No.1 voltage adjusted for 15 microamperes peak collector 
current, each deflecting electrode connected througn a 1—megohm resisto, 
to ultor, and the tube shielded frcm all extraneous fields, the voltages 

Note 3: See next page. 

8-56 
TUBE DIVISION 

lucio CORPOluliON O. A•AEPrCA XANIISON NEW Iteser 

TENTATIVE DATA 2 



6499 

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 DJ I. b for DJ 2, c for DJ3, and d 
for DJa. 

Spot Position in  S of Storage-Surface Diameter 
1/21/(.;:)2 (,,7.) 2 100 

Note 3: With voltages as specified in Note 2, and with a signal written 
into storage by applying a series of well- formed symmetrical square 
waves to grid No.1 such that a series of 25 equally spaced stored 
elements are written across a single line scan, the ratio of the 
maximum to minimum signal amplitude observed as the single line scan 
is moved across the storage surface will not exceed 1.35. 

OPERATING CONSIDERATIONS 

Shtelding. The use of amagnetic shield of high-permeabil ity 
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 

SHIELD LENGTH = 14" 
— TUBE IS CENTERED WITHIN 
- SHIELD 

2 4 6 a 
DIAMETER OF EXTERNAL 

CYLINDRICAL SHIELD- INCHES 
92CS - 89597 

10 
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SMALL-BUTTON 
TWENTYNINAR 

-PM NASE 
JETEC N2 EB-19-„, 

 t 

I ' s/;± / %8 • 
3MA. 

3-*„." 
EXTERNAL 
CONDUCTIVE 
COATING 

2 1/2 "MAX. 

2 I/32"2 t/H; 

SMALL- SHELL 
DINE P TAL 

14 - PIN BASE 
JETEC NI/1314-45 

SEE 
—NOTE I 

4-

t 

SEE 
NOTEI 

8 27/3; 

i3/; 

61 /1; 

92CM-8891 

NOTE 1: THE ANGLE BETWEEN PLANE THROUGH PIN 6 OF TWENTY-
NINAR BASE AND TUBE AXIS, AND PLANE THROUGH PIN 2 OF 
DIHEPTAL BASE AND TUBE AXIS WILL NOT EXCEED 100 . THE 
INDICATED PINS ARE BOTH ON THE SAME SIDE OF THE TUBE. 

NOTE 2: DEFLECTING ELECTRODES DJI&DJ 2 ARE NEARER THE TARGET. 
DEFLECTING ELECTRODES DJ 3 & DJ, ARE NEARER THE DI HEPTAL BASE. 

NOTE 3: ANGLE BETWEEN DJ1 & DJ2 DEFLECTION PATH AND DJ3 
DJ u DEFLECTION PATH IS 900 t 30. 

8-56 CE -8891 
TUBE DIVISION 

.010 COOPORATiON Of AMERICA HAIMSON. NEW IMO 
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RADECHON 

MAXIMUM CATHODE CURRENT 
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Ftrnt 'PON CHARACTERISTICS 

E46.3 VOLTS 
GRID-N25 VOLTS.ULTOR VOLTS=I000 
COLLECTOR VOLTS=I050 
GRID- N23 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
GRID-Pe I VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 

-7 CURRENT SHOWN ON EACH CURVE 
. BACKING-ELECTRODE: 

DURING WRIT/NG- PULSED APPROX. 50 VOLTS POSITIVE WITH 
RESPECT TO ULTOR 

OURINO PEALI/Ne-AT (7.PIP-N25 POTENTIAL 

50 IGO --à-60 25C 300 350 400 
TELEVISION LINE NUMBER 

PER USEFUL STORAGE-SURFACE DIAMETER 

TUBE DIVISION 92CM-8948 
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RESOLUTION CHARACTERISTICS 

71#1DfLtelitletletile.1.. 
E.F =6.3 VOLTS 

rI- GR ID-Ne 5 VOLTS =ULTOR VOLTS ._ - 
z-_ COLLECTOR VOLTS.ULTOR VOLTS.50 VOLTS 
.r.: GRID-Ne 3 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 

1 âGRID-Ne I VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR - 
CURRENT OF 7.5 MICROAMPERES 

BACKING -ELECTRODE. -_  
-,-H DURING WRITING-PULSED APPROX. 50 VOLTS POSITIVE WITH 

RESPECT TO ULTOR - 
- DURING READING-AT GR D- N25 POTENTIAL ----- 

, 
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0 50 100 50 200 250 300 350 
TELEV SION LINE NUMBER 
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TYPICAL TARGET CHARACTERISTICS • , 
- E.¡ , (D.3 VOLTS 
4_1 GRID-N25 VOLTS=ULTOR VOLTS=1000 
" COLLECTOR VOLTS= I050 
GRID-N23 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 

• 
8 

o 

Cu 0 tv it 
1 1 1 1 7 

INSTANTANEOUS NET TARGET MICROAMPERES 

TUBE DIVISION 92CL-13961 
11.0,010 C0t11014I101. 01 AMMO, 11A11•1$061. NEW RIM 
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APPROXIMATE 

DISCHARGE—FACTOR CHARACTERISTIC 
. is• 

E.e.6.3 VOLTS 
GRID -N2 5 VOLTS=ULTOR VOLTS =1000 
COLLECTOR VOLTS=1050 
GRID -N23 VOLTS—ADJUSTED FOR BEST OVERALL FOCUS 
GRID-N91 VOLTS—ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR :' 

CURRENT OF 15 MICROAMPERES • 1 STORAGE SURFACE IS AT EQUILIBRIUM POTENTiAL PR ,OR TO 

APPLICATION OF PULSE 
SWEEP SPEED=0.0I2 INGN/uSEC 

o 
DISCHARGE FACTOR 

TUBE DIVISION 
EE0,0 COIWOLEWON Awttel(A. NAREESON. NEW lEESEY 

92CM-8960 

• 
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6866 

DISPLAY STORAGE TUBE 

Writing Section Viewing Section .' 

Equivalent Values 

GRID-No.4 VOLTAGE . . . . 2900 two. 150 max." 300 max. volts 

GRID-No.3 VOLTAGE . . . . 1000 max.' 300 max. volts 

GRID-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 man. * 0 max. volts 

PEAK VOLTAGE BETWEEN 

GRID No.4 AND ANY 

DEFLECTING ELECTRODE. . 500 max. volts 
PEAK HEATER-CATHODE 

VOLTAGE: 
Heater negative with 

respect to cathode. . 125 max.. 125 max. volts 

Heater positive with 

respect to cathode. . 125 max." 125 max. volts 

VIEWING SECTION .. 

Operating Values and Typical Performance Characteristics: 

Screen Voltage   5000 10000 10000 volts 

CC Backing-Electrode 

Voltage   5 5 5 volts 

Grid-No.4 Voltage   150 210 150 volts 

Grid-No.3 Voltage°  25 to 125 50 to 150 25 to 125 volts 

Grid-No.2 Voltaget# . . .   50 to 75 70 to 105 50 to 75 volts 

Grid-No.1 voltage#  0 to -50 0 to -75 0 to -50 volts 

Maximum Screen Current. .   350 600 350 pomp 

Maximum Peak Backing-

Electrode Current . .   1.5 2 1.5 ma 

Maximum Grid-No.4 Currente  2 3 2 ma 

Maximum Grid-No.3 Curre?ti  1.5 2 1.5 TTO 

Maximum Cathof Current'.   3 4 3 ma 

Writing Speed!!   300003 300000 300000 i5./sec 

NumberofHalf -Tone Steps°   5 5 5 
Viewing Duration'   40 20 e sec 

lybvirrum Erasing-Uniformity 

Factorr-   0.5 0.5 0.5 

Resolution@   50 50 50 lines/in. 

Brightness   275 2750 1500 fl 

.* Voltages are shown with respect to cathode of viewing Gun. 

fAdjusted for brightest, most uniform pattern. 

l Grid No.2 of the Viewing Gun is connected internally to grid NO.4 of 
, the Writing Gun. 

é 'N'.'2c','.),Olqtag:'.'sandthgrçiÓTValdvt,IPalemrOtgi,feegrol—,gn't>etv,oMO?e:Jnrf.ee?-711 
pattern. 

.jit. n,à,°11,44: See next page. ww.indi,ates a chanje. 
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DISPLAY STORAGE TUBE 

WRITING SECTION' 

Range Values for Equipment Design: 0 

With any grid-Aro.2 voltage (E52) between 500 and 2750 volts 

Grid-No.4 Voltage ( Ec )   

Grid-No.3 Voltage for Focus 

Maximum Grid-No. I Voltage 

for Cutoff of Undeflected 

Focused Spot  

Maximum Grid-No.3 Current   

Maximum Cathode Current   

Deflection Factc,rs: 

DJ 1 and DJ 2   

Dig and DJ4   

Focused Bear Position   

Examples of Use of Design Ranges: . 

With geid-No.2 voltage of 

Grid—NO.4 Voltage ( Ec 4 ) • • • 

Grid-No.3 voltage for Focus . 
Maximum Grid-Flo.1 voltage 

for Cutoff of Undeflected 

Focused Spot  

Deflection Factors 

when Ec u = Loi: 
DJ, and DJ 2   

DJ 3 and   

95% to 105% of E, 2 

14% to 28% of Ec 2 

-4.6% of Ec, 
-15 to + 10 

See Curve 

volts 

volts 

,DIts 

uamp 

28 to 38 y dc/ir./kv of Ec“ 

28 to 38 v dc/in./kv of 
#4 

1500 2500 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   -1450 to - 1395 -2450 to -2395 volts 

Lrid-No.2 voltage   25 to +180 -75 to + 230 volts 

Grid-No.3 Voltage for Focus . - 1240 to -975 -2100 to - 1695 volts 

Grid-No.4 voltage   5,0 to 105 5° to 105 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 
Grid-No. 1-Circuit Resistance ( Either gun)   1.0 max. megaton 

Resistance in My Deflecting-Electrode Circuit. . .   0.1 max. megohm 
Backing-Electrode-Circuit Resistance  205 max. megohn 

Series Current-Limiting Resistance in Screen Circuit  1.0 min. megohm 

voltages are shown with respect to cathode of Writing Gun. 

11 Measured under conditions of writing from just zero brightness ( view-
ing-beam cutoff) to maximum brightness with grid wo.1 of writing Gun 
at - 10 volts with respect to cathode of writing Gun, and grids No.2 
and No.N of Writing Gun at 02500 volts with respect to cathode of Writ— 
ing Gun. 

Observed with an RCN- 2F21 Monoscope display. 

'.pu...44...**.e: See next page. 
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DISPLAY STORAGE TUBE \s* 

6 
6 

• Expressed in termsof the time required for the brightness of the un— 
written background to rise from just zero brightness ( viewing—beam 
cutoff) to 105 of the maximum brightness. 

°D Defined as ( t2 — ti)/t 2, where 

t1 = time measure(' from start of erasing to instant at which any 
screen area is reduced to zero brightness. 

t, = time measured from start of erasing to instant at which en— 
tire screen area is reduced to zero brightness. 

e measured by shrinking— raster method at a display brightness of 505 of 
saturated brightness and with grids NO.2 and NO.4 of writing Gun at 
.2500 volts erth respect to cathode of Writing Gun. 

44 Measured with entire storage grid written to produce maximum bright— 
ness and with screen at Indic—Itea 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. 

** The center of the undeflected focused team will fall within a circle 
having a 10—mm radius concentric with the center of the face under the 
following conditions: grids No.2 and No.s of writing Gun at . 2500 
volts with respect to cathode of writing Gun, grid No.3 of writing 
Gun at voltage to give focus. grid No.1 of writing Gun at voltage 
which will permit storage of a charge just sufficient to give a barely 
perceptible spot on screen, viewing Section operating under normal 
conditions, and tube shielded against extraneous fields. 

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

OPERATING CONSIDERATIONS 

Magnetic shielding must be provided to prevent external 

fields from interfering with the required accurate con-

trol of the low—velocity viewing beam. A cylindrical 

shield of properly annealed high— permeability material a— 

bout 1/16— inch thick is usually satisfactory. The screen 

cable should be placed outside the shield. 

The metal flange at the face end of the tube requires the 

use of a spring—contact ring bearing against the edge of 

the flange. 

To Prevent Possible damage to the tube, allow the viewing— 

gun beam current to reach normal operating value before 

turning on the writing—gun beam current, and keep the view— 

ing beam on until the writing beam is turned off. 

..indicates a change. 

6-57 TENTATIVE DATA 3 
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DISPLAY STORAGE TUBE 

51/8  20 
6„ - 

.020 
9.005" 

63/4 " t 

21/4 " 

15 /2" 

MAX. 14' /8 

4" 
FOR TUBE 
SUPPORT 

D.1 1- DJ2 

/- DEFLECTION PATH 

ENCAPSULATED 
JUNCTION 

I/; MAX. 

20'27' 

MA X. 

I/2"MAX. 

f 116 MAX. 

1/4" 

.250M IN. 

1 MIN. FOR 
TUBE SUPPORT 

2 1/4 " 

3/18" 

RECESSED SMALL 
CAVITY CAPS 
JETEC N2.11-21 

INSULATED CABLE 
14" MIN. LENGTH 

SMALL-BUTTON 
THIRTYFIVAR 
31-PIN BASE 

JETEC N9E3I-36 

92CM-8946 

CENTER LINE OF BULB WI LL NOT DEVI ATE MORE THAN SG IN AN, 

DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF FACEPLATE. 

THE PLANE THROUGH TUBE AXIS AND EACH 00 THE FOL w 

ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCE.: Y 1 

AND DJ 2 BY THE FOLLOWING ANGULAR TOLERANCES ( MEASURED ABOUT 

THE TUBE AXIS): PIN 27, ± 100; EACH CAVITY CAP ( ON SAME 

SI DE AS PIN 27 I, 170; ENCAPSULATED JUNCT ION, + 100 , ANGLE 

BETWEEN DJ - DJ2 DEFLECTION PATH AND DJ3 - DJA DEFLECTION 

PATH IS 90° ± 3°. 

6-57 
ELECTRON TUBE DIVISION 

RADIO COIMORAYION OF AMERICA, HARRISON, NEW JERSEY 

CE -8946 
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7183A 

Display-Storage Tube 

• 

• 

5- Inch Diameter High Display Uniformity 
Improved Collimation System Design 

Typical Luminance of 1300 Footlamberts 
For use in radar and other information-handling systems re-
quiring bright non-flickering displays of stored information, 
including half-tones, for relatively long periods. 

The 7183.4 is Directly Interchangeable with Type 7183. 

GENERAL 
Writing Viewing 
Section Section 

a> Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% 6.3 ± 10% V 
Current at 6.3 volts  0.6 0.6 A 

Cathode Heating Time 
(Minimum)before other electrode 
voltages are applied   60 

Direct Interelectrode 
Capacitances: 
Grid No.1 to all other 

electrodes  7 - PF 
Cathode to all other 
electrodes  5 - PF 

Backplate to all other 
electrodes   100 pF 

Focusing Method   Elec- tro-
static 

e Deflection Method  Magnetic 
Phosphor  P20, 

Aluminized 
Minimum Useful Viewing Diameter   4" 
Maximum Overall Length   11.62" e Maximum Seated Length   11.25" 
Maximum Diameter ( Excluding Screen 
Connector Assembly)   5.06" 

Bases: 
Writing Gun  Small-Button Neoditetrar 8-Pin 

(JEDEC No.E8-49) 

Ile Viewing Gun   Small-Button Miniature 7-Pin 
(JEDEC No.E7-1) 

Bulb Terminals ( Five)   Recessed Small Cavity 
(JEDEC No.J1-21) 

Electronic 

Components 

DATA 1 
5-68 



7183A 

Screen Connector Assembly   Aircraft-Marine 
Products, In. ,° Type LGH, 

Part No.832692°, or equivalent e 
Operating Position   Any 
Weight ( Approx.)   1-3/4 lb 

ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

.411 voltages are shown with respect to the cathode 
of the viewing gun unless otherwise specified • Minimum Maximum 

Screen Voltage: 
Peak   0 10,000 V 
DC   0 9,000 V 

Backplate Voltage: 
Peak   0 30 V 

110 DC   -30 10 V 
Collector ( Viewing-Grid-
No.5) Voltage   180 300 V 

Collimator ( Viewing-Grid-
No.4) Voltage   50 150 V 

Viewing-Grid-No.3 Voltage, 
Writing-Grid-No.4 and 
Writing-Grid-No.2 Voltage d . . 10 150 V 

Viewing-Grid-No.2 Voltage . . . 100 150 V 
Viewing-Grid-No.1 Voltage . . . 0 -100 V 
Viewing-Gun Heater-to-
Cathode Voltage  -125 125 V 

Writing-Grid-No.3 Voltagee . .   0 1200 V 
Writing-Grid-No.! Voltagee . .   -200 (f) V 
Writing-Gun Cathode Voltage.   -2750 145 V  
Writing-Gun Heater-to-
Cathode Voltage  -125 125 V• 

Series Current-Limiting 
Resistor ( Unbypassed) in 
Screen Circuit   1 MQ 

Series Current-Limiting 
Resistor ( Unbypassed) in 
Collector ( Viewing-Grid-

• 
No.5) Circuit   0.005 mg2 

RECOMMENDED OPERATING VALUES 

All voltages are shown with respect to the cathode 
of the viewing gun unless otherwise specified 

Screen Voltage  8500 V 
Backplate Voltage g   V 

Collector Voltage   250 V 
Collimator Voltageh   40 to 115 V 

• 

ITUCEM Electronic DATA 1 
Component s 



7183A 

Viewing-Grid-No.3 Voltaged'h  10 to 40 V 
Viewing-Grid-No.2 Voltage   100 V 
Viewing-Grid-No.1 Voltageh   -40 to 0 V 
Writing-Grid-No.3 Voltage'   -1925 to - 1675 V 
Writing-Grid-No.1 Voltage   (f,k) V 
Writing-Gun Cathode Voltage   V -2500 
Circuit Values: 
Grid-No.1 circuit resistance 
(Either gun)   1 max. MQ 

Backplate-circuit resistance   0.005 max. MQ 
Series current-limiting 
resistor ( Unbypassed) in 
screen circuit   1 MQ 

Series current-limiting 
resistor ( Unbypassed) in 
collector ( Viewing-grid-No.5) 
circuit   0.01 MQ 

PERFORmANCE DATA AND CHARACTERISTICS 

Min. T yp. Max. 

l-,eful Viewing Diameter   4.0 — — in 
Luminance ( Brightness) m   — 1300 f L 
Viewing Duration' ....... 10 — 
Erase Timer   35 200 ms 

Erasing Uniformity Factor  
For 4"-diameter areaq   — 0.35 

Resolutionr   50 — 1 ines/ 
in 

Undeflected Spot Position   ( s) 
Screen Currentm   300 750 µA 
Viewing-Gun Grid-N0.5 
Currentt   1.0 2.4 mA 

Maximum Viewing-Gun 
Cathode Current"   2.5 4 mA 

Maximum Writing-Gun 
Cathode Current   — 2.5 5.0 mA 

a Aircraft-Marine Products, Inc., Capitron Division, 155 Park 
St., Elizabethtown, Pa. 

13 This part mates with Aircraft-Marine Products, Inc., Part 
No.AMP833589, ceramic terminal, or equivalent. 

d Grids No.4 and No.2 of Writing Gun and grid No.3 of Viewing 
Gun are connected within the tube. 

e Voltages are shown with respect to cathode of Writing Gun. 

The writing-gun grid No.1 should never be more positive 
than necessary to write the display to saturated brightness 

LPJ r Electronic 
-1-7L/_. Components 

DA TA 2 
5-E8 



7183A 

for a given scanning and drive condition. In no case should 
the writing-gun grid-No.1 voltage have a value greater than 
zero with respect to the writing-gun cathode. 

g Dynamic erasure and bright-ring elimination circuitry are 

recommended. Dynamic erasure is accomplished by a series 
of rectangular pulses. The backplate should be maintained 
at zero volts between erase pulses. Bright-ring elimination 

is accomplished by connecting an 0.1 le, 200 VDC capa-
citor between the backplate electrode and the collimator 
electrode. 

h Adjusted for brightest, most uniform, full-size pattern. 

i Adjusted for the smallest, most circular spot. 

The maximum bias-voltage value for writing-beam cutoff is 
-130 volts with respect to writing-gun cathode. 

r" Luminance ( Brightness) and screen current are measured 
after the entire display is written to saturated brightness, 
the writing gun has been turned off, and with no erasing 

pulse applied. 

n The time required for any1.5-inch diameter area of the useful 
4- inch diameter viewing area to spontaneously rise ( with no 
writing or erasing) from zero brightness ( viewing-beam cut-
off) to 10% of saturated brightness. 

P With the display at saturated brightness, a series of rec-
tangular pulses 5 milliseconds in width and at a repetition 
frequency of 2 pps is applied to the backplate. The number 
of pulses required to just erase completely the center of 
the display is noted. This number is multiplied by 5 milli-

u obtaiiitlie erase time. The amplitude of the erase 
pulses is adjusted to obtain the minimum erase time. 

q Determined as follows: With no erasing pulse, overscan the 
storage surface with writing beam to obtain maximum pattern 
brightness. Then cut off writing beam and adjust erasing 
pulse to obtain complete erasure in approximately 10 sec-
onds. Measure time ( t1) from start of erasing to the instant 
at which any area within the 4" diameter is reduced to back-
ground-brightness level, and time ( t.2) from start of erasing 
to the instant at which the entire area within the 4" diameter 
area is reduced to background-brightness level. The erasing-
uniformity factor is defined as (t2-t1) /t. 

✓ Measured by shrinking-raster method at a display brightness 

of 50% of saturated brightness and with grids No.2 and No.4 
of Writing Gun at about +2500 volts with respect to cathode 
of Writing Gun. 

Electronic DATA 2 
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• 

• 

• 

• 

s The undeflected spot position must fall within a circle 
having a 5/16-inch radius ( maximum), 1-3/4-inches from the 

geometric center of the tube face, on the radius passing 
through the center of the neck of the writing gun. 

t With writing gun turned off, with no erasing pulse applied, 
and display erased to cutoff. 

Measured with viewing-gun grid No.1 at zero volts and with 
all other electrodes at voltages shown under Recommended 
Operating Values. 

Measured with writing-gun grid No.1 at zero volts while 
writing an overscanned TV-type raster. 

ENVIRONMENTAL TESTS 

The 7183A is designed to withstand the following 
environmental tests: 

Vibration parallel to each of the three orthogonal 
axes shown in Fig.1, and as specified in the sched-
ule below: 

Axis 
of 

Vibration 

Double 
Amplitude 
inches 

Frequency 
in Hz 

Cycle 
Duration 
minutes 

X 

Y 

Z 

0.08 

0.08 

0.08 

30 

30 

30 

30 

30 

30 

High and Low Temperature Storage for at least 24 
hours at a temperature of +100° C and for at least 
24 hours at a temperature of -65° C. 

Temperature and Low Pressure ( Altitude) in three 
concurrent phases as specified below: 

Phase I. Storage for one hour at a temperature of 
-40° C followed by tube operation for five minutes 
under the conditions shown under Recommended Op-
erating Values. 

Electronic 

Components 
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Phase 2. Temperature is increased from -400 C at a 
rate of 2°C per minute until a temperature of +86° C 
is reached. Following one hour storage at +86° C, 
the tube is operated for five minutes under the con-
ditions shown under Recommended Operating Values. 

Phase 3. Barometric pressure is next reduced until 
a pressure equivalent to an altitude of 20,000 feet 
is attained. The tube is then operated for five min-
utes under the conditions shown under Recommended 

Operating Values. Upon completion of the third 
phase of this test, pressure is increased and tem-
perature decreased, at a rate of 2° C per minute, 
until ambient pressure-temperature conditions are 
reached. 

--U-r /.7-11 Electronic DATA 3 
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• 

s 

e 

PRECAUTIONS 

The following operating precautions must be fol-
lowed to protect the 7183A from inadvertent damage — 

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 

3. Be sure to include the collector resistor. 

4. Do not apply excessive writing-beam currentden-
sky. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 

9. Stay within recommended viewing-grid voltage 
ranges. 

SCHEMATIC DIAGRAM 

Showing Orthogonal Axes of 7183A 
Used during Environmental Tests 

EXHAUST 
TIP 

0 
WRITING- GUN 

NECK 

r+ 
4 

VIEWING - GUN 
NECK 

Fig.1 

92LS-2158 

MOM Electronic Components 
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TERMINAL DIAGRAM ( Bottom View) 

SCREEN 

e 

Hw (Ï'yi 

i 
i 

_ (s-srw 

(1..,,,,............. NV ....e 8) 
,_. 

GI w 

BAC PL A rE 

GS,/ 

0 4y 
I 

GIV t7  IC 

Hy G3y 
?.. G4 w  02w 

G3w  

SOLID- LINE CIRCLES DEPICT 
MINIATURE 7 - PIN BASE 

BROKEN- LINE CIRCLES DEPICT 
NEODITETRAR 8- PIN BASE 

VIEWING SECTION 

Small- Button Miniature 7- Pin 

Pin 1: Grid No.2 

Pin 2: Grid No.1 

Pin 3: Heater 

Pin 4: Heater 

Pin 5: Internal Connection — 
Do Not Use 

Pin 6: Internal Connection — 

Do Not Use 

Pin 7: Cathode 

Flexible Lead ( Large): 

Screen 

Flexible Lead ( Small): 
Backplate 

Base 

Recessed Cavity Caps: 
Collector ( Grid No.5) — 
Located 1.25" from tube 
face; 15° from center 
line through writing and 
viewing gun necks away 
from screen connector. 

Collimator ( Grid No.4) — 
located 3" from tube 
face; 15° from center 
line through writing and 
viewing gun necks away 
from screen connector. 

Located near viewing gun— 
Grid No.3 and Grids No.4 
& No.2 of writing gun. 

WRITING SECTION 

Small- Button Neoditetrar 8- Pin Bose 

Pin 1: Grid No.1 Pin 6: Internal Connection— 
Pin 2: Heater Do Not Use 

Pin 3: Heater Pin 7: Internal Connection— 
Pin 4: Internal Connection — Do Not Use 

Do Not Use Pin 8: Grid No.3 
Pin 5: Cathode 

Note : Grids No.4 8z No.2 are connected 
internally to Grid No.3 of viewing gun 
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CAVITY CAPS JE DEC No. JI -21 

DO NOT USE 
NOTE 4 

11.62 
MAX. 

11.00 
2.25 t.06 

REFERENCÇ1_ 
LINE 

J I .25 

NOTE 2 

1 
4.56 

BACKPLATE SMALL 
DIA. FLEXIBLE LEAD 
10.5 t . 5 LONG 

CAVITY CAP 
JEDEC No. JI-21 
VIEWING-GUN GFrD No. 3 
WRITING— GUN GRIDS 
Nos. 4 t 2 

1.25 
2.191 

.062 

VIEWING- SUN 
BASE 

JEDEC No. E 7-1 

• 
5.00 A .06 DIA. 

4.00 MIN. 
USEFUL SCREEN --8•••1 

DIA. 

.60 

• 

MIN.* 

-..— 1.00 MAX.* 

—.92 MAX. WRITING - GUN 
BASE 

• 

3.00 
XIS 

COLLECTOR 
TERMINAL 
CAVITY CAP 
JEDEC No. JI-21 

CO-LIMATOR 
TERMINAL 7.25 
CAVITY CAP MAX. 
JEOEC No. JI - 21 

ENCAPSULATED 
SCREEN CONNECTOR 
10.5 'I .5 LONG 
NOTE 3 

EXHAUST TIP COVER 

 .82 
MAX. 

  JEDEC No. E8-49 

DIMENSIONS IN INCHES 

e At reference line 

9211-215) 

D
I
M
E
N
S
I
O
N
A
L
 O
U
T
L
I
N
E
 
(
Front V

i
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DIMENSIONAL OUTLINE ( Top View) 

• 
135.5 5° 

L50 
5.06 

CAVITY CAP 
JEDEC No. JI-2I 
DO NOT USE 

NOTE 4 

CAVITY CAP 
JEDEC No. JI- 21 
DO NOT USE 

NOTE 4 

90 .2 3° 

DIMENSIONS 
IN INCHES 105 ° 2 5° 

• 

NOTES FOR DIMENSIONAL OUTLINE 

Note 1: Within this distance, neck diameter is .920" max. • 

Note 2: Within this distance, neck diameter is .950" max. 

Note 3: Aircraft-Marine Products, Inc., type LGH Part No. 
832692, or equivalent. This part mates with Aircraft-Marine go 
Products, Inc., Part No.AMP833589, ceramic terminal, or 
equivalent. 

Note 4: Do not use these cavity caps for connection. The caps 
are connected internally and maybe at a potential which could 
constitute a shock hazard. It is recommended that these caps 
be covered with electrical insulation. 
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Display-Storage Tube 

"RUGGEDIZED" TYPE 
TWO WRITING GUNS 
ONE VIEWING GUN 

5- INCH DIAMETER 
4- INCH-DIAMETER DISPLAY 
INTEGRAL MAGNETIC SHIELD 

For Use inHilitary andCommercial Information-Handling Displays 
Where Rough Tube Usage May be Encountered. The 7268A is Uni-

laterally Interchangeable with Type 7268. 

ELECTRICAL 

Heater, for Unipotential Cathode 
yun, 

Voltage ( AC or DC)   6.3 ± 10% V 
Current dl 6.3 V   0.6 A 

Cathode Heating Time   30 
Minimum, before other electrode 
voltages are applied 

Writing Section - Each Gun 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Deflecting- Electrode Arrangement . . . See Dimensional Outline 
Direct Interelectrode Capacitances 
Grid No.1 to all other electrodes   15 max pF 
Cathode to all other electrodes  8 max pF 
Deflecting electrode Djl to 
deflecting electrode CJ2  3 max pF 
Deflecting electrode DJ3 to 
deflecting electrode Dj4  2 max pF 
DJI to all other electrodes  10 max pF 
DJ2 to all other electrodes  10 max pF 
DJ3 to all other electrode ,  10 max pF 

other electrodes  10 max pF 

Viewing Section 

Direct Interelectrode Capacitances 
' other eles' rod  18 max pF,  

10 max pF 
110 max pF 

OPTICAL 

Phosphor P20 Aluminized 

MECHANICAL 

Operating Position   Any 
Minimum Useful Viewing Diameter  4 in 
Maximum Overall Length   16 in 
Maximum Diameter 5  28 in 
Exci .: .cy screen lead 

Screen- Connector Assembly See Dtmenstonal Outline 
Weight   5-1/4 lb 
Bulb Terminals   Recessed Small- Ball (JEDEC No.JI-22) 

Caps ( Three) 
Base   JEDEC No. B25-216 

0 RADIO CORPORATION OF AMERICA 
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TERMINAL DIAGRAM ( Bottom View) 

SCREEN 
CONNECTOR 

DJIwi 

COLLIMATOR 
G3V 

DJ2wi 

DJ3 

DJ4 

DEv 
G2W1.2 

NC DJ2w2 

- - ,• • ' • t 
,*0 it lag 

Pin 4-E4-fl,ctingElectradeC,1-: ot 
edri t ing L.un No.2 

oinS - %I.:cretin hield 
P,-

• 

ng Elect roc, 14 

• g Elect roJe C.j3 
••ing Gun 

• • • ing Electrode -1,2 
• - • in No.1 
• lag Elect rode PL:. 
• ng 

COLLECTOR G4v 

DJIw2 

DJ3w2 

- BACKPLATE 

D 

MAGNETIC 
SHIELD 

GIv 

,,••-r 01 .'. r 

Pin [g -.ri 1'.o. of .". riting 

Orr Pin Pm No.3 T011imeor 
(\iie,Aing Grid No.3) 

Over l'in No.13 Collector 
(Vi,..ing Grid 40.4) 

Over Pin No.14 Backpl ate 

• 

• 

• 

• 

• 
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MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 

All ,, Itagr, . re sh,un u;l11 r,,h ,ct 1, th, „, th,d„ 
,r tli, Issusg gun  

Ills ti,,, 
Screen Voltage 

_ 11500 V 
0 11000 V 

DC Backplate Voltage   0 35 V 
Collector Voltagea   0 300 V 

Collimator Voltageb  0 300 V 

Viewing-Grid-No.2. Writing-Grid-No.4. 

and writing-Grid-No.2 voitagee.a'   0 200 V 
Viewing-Grid-No.I Voltagea   - 150 0 V 
Viewing- Gun Heater- to-Cathode Voltage. - 125 125 V 
Magnetic Shield Voltage  -200 200 V 
Writing-Grid-No.4. Writing-Grid-No.2 To Any 
Deflecting Electrode Voltage  -500 500 V 

Writing-Grid-No.3 Voltage  0 2000 V 

Writing-Grid-No.I Voltage  -200 ( d) V 

Writing-Gun Cathode Voltage  -2800 0 V 

Writing- Gun Heater- To- Cathode Voltage. - 125 125 V 

Series Current- Limiting Resistor 

I Ms 
. 0.005 M. 

RECOMMENDED OPERATING VALUES 

All toltages are shown with respect to the cathode 
of the ticking gun unless otherutse spectfted. 

Screen Voltage   10000 V 
Backplate Voltagee   2 V 
Collector Voltage  265 V 

Collimator Voltage f  50 to 125 V 

Viewing-Grid-No.2 Voltagea   100 V 
Viewing-Grid-No.I Voltage f   -50 to0 V 
Writing-Grid-No.3 Voltage  -2325 to - 1975 V 

Writing-Grid-No.I Voltage 

(d,h) V 
Writing-Gun Cathode Voltage  -2400 V 
Magnetic Shield Voltage  0 V 
Average Deflecting Plate Voltagej. 100 V 
Circuit Values 

I max 

0 RADIO CORPORATION OF AMERICA 
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Circuit Values ( cont'd) 
• . ' • 

.k 0.01 max M 

0.005 max M 

0.01 

CHARACTERISTICS 

Mun TYP M«. 

Useful Viewing Diameter  4 in 
Brightness (Luminancee  - 2;00 fL 
Viewing Duration"  15 s 
Erase Timen  28 MS 

Resolution('  70 lines/In 
Undeflected Spot Position  (7) mm 
Deflection Factors 

82 100 V/in 
82 100 V/in 

a These voltages should never be adjusted to values which will permit t he 
display ofa sharply- defined eircular area of brightness having a diameter 
of less than 1.5 inches. See .:; teedi'i,r Froced,-, for the proper set-up 

h larrdo S. ,. 1 and No. 2 of writing gun and the grid No. 2 of viewing gun are 
ronne, ted within the tube. 

C fol rages are shown with respect to cathode of writ ing gun. 

d The writ ing- gun grid No. I should never be more l'osit ive tfi an necessary 
to write the dim,' ay to saturated brightness for a given scanning and 
drive condition. In no case ,ehould the writing- gun qrid-No. I vo ltage 
have a tali, greater than zero with respect to the wr Clog- gun cathode. 

e The barkpl ate should be mai nt nr ned at 2 sollo between erasing not ses when 
dynamic erasure to employed. 

f . Adjust ed for brightest, moot uni form, full - si re pattern. 

g Adjusted for the smallest, 'toot ci rcu I ar spot. 

h the bias- voltage ralue for writ reg- beam cut of f r n between - t,0 and . 1tio 
,olto with respect to writing- gun cathode. 

Nith respect to the viewing- gun cathode for each pair of deflect lug electrode.. 

k Recommended value for minimum di snort ion because of z exeng beam collect ion 
bY the deflecting plates. %h ere strict di spl acct.-aes and display 
uni form, tv are not requi red,t lie impedance value for any deflecting- electrode 
circuit maY be as high as In. I rnegohm maicsmurn. For optimum performance. 
it I s recommended that the deflecting- electrode- circuit impedances be 
approitimately equal. 

M Brightness 11.urninancel is measured after the enti re displaurore, tten 
to oaturated brialitness, the writing gun has been turned off, and with 
no era..ing pulse applied. 

h The t roe required for any inch diameter area of the 1- inch- di ameter 
siewing area to rise >pout aneously ( with 110 writ ine err erasing) from zero 
brightnroo I viewing- beam visual cutof f I to IV; of saturated brightness. 

9 Nith the di -.1,1 at at oaturated brigh tries , aserieo of rectangular pulse> 
5 7, Il oeconds in width and at a rent,' ion frequent,. of 2 p o Is applied 
to the loickpl ate. The number of pul SYS required to ,, st era., compl et PIN 
the center of the display o not ed. Thio ,,,, n,b errs r11111 tlplied I, 5 mi hr 

to obtain the erase t in,. The ampl itude of the era''e pulses is 
adjusted to obtain the minimum erase time. 

g Measured the " shrinking' o''. 1 •.• i.•: [ Ion> of continuous 
writing and erasing with et.... -. • ... idth and a repetition 
frequency of tut) p s. The a- • pulses is adjusted to 
provide .1.5- second erasure ri gr, , . ad: 1..t ed to pros de linon foot • 
lambert s brightneoo of the ,lot ' r,,ken n rooter. 

r The undef ec t ed spot posit ion :: • H.. ''' i" are h unrogalS mi I I ¡-
meter side t maximum , and parallel to a tr., • 
i,rodnred I., one ... et of A I,  • • • •.  

RADIO CORPORATION OF AMERICA 
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Performance Data: 

• 

• 

• 

• 

nriting Abi/ity and ici ring t niformity characteristics are 
measured singly for both guns. A 3.5 x 3.5 inch raster is 
centered on the tube fare. Vertical scanning is accomplished 
by an interrupted linear sawtooth waveform having a scan time 
of 625 microseconds and aprf of 5011 p s. Horizontal scanning 
is provided by a triangular waveform having a scan rate of 
3.5 inches per second. 

Writing Ability. The writing- gun grid No. 1 of the gun 
under test is driven above cutoff during the vertical scan 
time by white noise, of approximately 5 megacycles bandwidth, 
having a zero- to- peak amplitude of approximately 35 volts. 

. ihe display brightness undet th u esetndition  te a- ....Jet 
s shall201 of saturated brightness. 

Writing Uniformity. This characteristic is determined 
under the same conditions as specified above except that the 
rms amplitude of the white noise is adjusted to produce 
brightness of 401 of saturated brightness of the dimmest area 
in the display. Themeasured brightness at the brightest area 
of the display shall be not more than 801 of saturated 
brightness. 

Environmental Tests: 

The 7268A is designed to withstand the following operational 
and non- operational environmental tests. 

Operational Tests: 

Sinusoidal Vibration. This testconsistsoftube vibration 

in each of three orthogonal axes. One of these axes is in the 
plane passing through the major axis of the tube and the center 
of the tube- base key. The tube is mounted so that its major 
axis is parallel to the plane of the earth. A total of6 cycles 
of swept sinusoidal vibration, from In to 500 and back to 10 
cycles per second, is performed. The duration of a sweep 
cycle is 15 minutes. The frequencies of any resonant points 
are noted. The sinusoidal vibration schedule is shown below. 

Double 
Amplitude 

inches 

Peak 
Acceleration 

es 

Sweep 
Frequency 

c/s 

Sweep Cycle 
Duration 
minutes 

0.27 10 to 20 

4 20 to 4b 

2 46 to 500 15 

2 500 to 46 

4 46 to 20 

0. 27 20 to 10 

• vibration of Resonance. This test consi st s of tube vibration 
at the resonant point or points determined in Sinusoidal 
Vibration for a period of 30 minutes. If more than tine 
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point is 11,,t,, for a gl I> ; II 

for a total of 30 minutes at that resonant point in each axis 
most likely to produce tube failure. If no resonant points 
are determined in Sinusoidal Vibration, the tube is vibrated 
for 60 minutes at a frequency of 55 cycles per second. 

Low Pressure - High Temperature. This test consists of 
tube storage for a period of not less than one hour at a 
temperature of + 100 °C. At the termination of this storage 
period, the tube is operated with the values shown under 
Recommended Operating Values applied and at a pressure 
equivalent to an altitude of 32,000 feet. The temperature is 
then reduced to + 53 °C. The tube is stored at this temperature 
for 1 hour and then is operated with normal voltages applied 
at a pressure equivalent to an altitude of 60,000 feet. 

Low Temperature. This test consists of the tube being 
maintained at a temperature of - 65 °C for 48 hours. At the 
end of this period and while the tube is still at - 65 °C, the 
tube is operated with recommended voltages applied for 15 
minutes. 

Non- Operational Tests: 

Temperature Cycling. This test consists of tube storage 
for a period of not less than 2 hours at a temperature of 
-65 °C followed within 5 minutes by storage for a period of 2 
hours at a temperature of + 100 °C. A minimum of five con-
secutive cycles are performed. 

High Pressure. This test consists of tube exposure to an 
absolute pressure of 45 pounds per square inch for a period of 
at least 60 seconds. This pressure shall be attained within 
60 seconds. 

Torque. This test consists of the application of a torque 
of 40 inch- pounds between the integral magnetic shield and 
the tube base. 

Salt Spray. This test consists of tube exposure to a fine 

spray from a salt solution for a period of 48 hours. The 
ambient temperature is maintained at approximately 35 °C. 

OPERATING PROCEDURE 

The following steps should be followed when the 7268A is 
first placed in operation. Refer to the precautions shown 
under Operating Considerations in the publication ICE- 277 
"RCA Display- Storage Tubes". Note that allelectrode voltages 
are referred to the cathode of the viewing gun unless other-
wise specified. 

I. Vi ewing Gun- Apply power to the heater of the viewing 
gun and allow 60 seconds for the cathode to reach normal 
operating temperature. Next apply the following voltages to 
the viewing- gun electrodes, zero volts to the viewing- gun 
cathode, zero volts to the viewing- gun grid No.1, + 100 volts 
to the viewing- gun grid No.2, ' 125 volts to the collimator. 
+265 volts to the collector. + 2 volts to the backplate, and 
+10,000 volts to the screen. Except for the application of 
screen voltage, which may be increased, at the user's option, 

DATA 3 RADIO CORPORATION OF AMERICA 
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from 0 volts to 10,000 volts slowly, all of the above voltage 
values should be applied to the tube simultaneously and with-
out first passing through intermediate voltage values. Next 
apply dynamic erasing pulses to the backplate. Adjust the 
viewing- gun grid-No.1 voltage to a value midway between zero 
volts and that voltage at which the viewing diameter begins 

to decrease. Reduce the collimator voltage until the viewing 
diameter starts to decrease, and then increase the collimator 
voltage by 10 volts. The storage property of the tube can Le 
observed by setting the amplitude of the dynamic erasing pulses 
at + 12 volts for several seconds and by then reducing it to 
zero volts. As the erasing pulse amplitude is reduced the 
screen should go dark. The 7268A is now storing an overall 
"black picture" and stays in this condition until the . creen 
begins to brighten as a result of the storage grid being 
gradually discharged by positive ions landing on it. 

2. Writing Gun-- Apply power to the heater of the writing 
gun and allow 60 seconds for the cathode to reach normal 
operating temperature. Then, with reference to the typical 
operating values shown in the tabulated data under Recommended 
Operating Values, set the grid-No.1 voltage to cutoff, and 
apply dc voltages to the electrodes of the writing gun. With 
the screen made dark by the charging method described under 

(1), the grid-No.1 bias is reduced until the writing beam is 
seen as a spot on the screen. If the beam is caused to move, 
either by centering adjustment orby application of deflection 

voltage, it should leave a bright trace. After an area has 
been written to full brightness, the writing- beam spot may be 
seen as a slightly brighter spot on the bright background. 
Writing- beam focus can then be optimized by adjusting the 
grid-No.3 voltage. 

3. Final Display Adjustments— The dc bias and the video-

signal amplitude applied togrid No.1 orcathode of the writing 
gun should be adjusted to set the black level and the high-
light level in the display. These adjustments depend on the 
scanning rate used. Resolution decreases with increasing 

writing- gun beam current. Excessive writing- gun beam current 
will produce screen saturation and any further beam- current 
increase will not produce additional highlight brightness and 
may also decrease half- tone rendition. It is recommended that 
the writing- beam current always be adjusted to aminimum value 
to produce the best display without saturation of highlight 
brightness. Thedynamic erasing- pulse amplitude and duty cycle 
should be adjusted in accordance with the information con-
tained in ICE- 277. The collimator voltage should be adjusted 
for optimum display uniformity. If the collimator voltage is 
too high, the center area of the display will tend to erase 
slowly. If the collimator voltage is too low, the edges of the 
display will tend to erase slowly. 

The following operating precautions must be followed to 
protect the 7268A from inadvertent damage— 

]. Do not exceed maximum ratings. 
2. Be sure to include the screen resistor. 

3. Be sure to include the collector resistor. 

CD RADIO CORPORATION OF AMERICA 
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4. Do not apply excessive writing- beam current densit. 
5. Protect against scanning failure. 
6. Protect against loss of bias. 
7. Apply voltages to tube in correct order. 
8. Never write unless viewing beam is on. 
Q. Stay within recommended viewing- grid voltage ranges. 

DIMENSIONAL OUTLINE 

5.251.03 DIA. 

MINIMUM USEFUL 
SCREEN DIAMETER 

1.0 

.50 MAX. 

C leat 
J DEC No. 13. 23. 

JI-22 

NN.5 MIN. f_.063 MAX 

1 MAX  

6.69 
MAX. 

5.730 
•.000 
-.120 

1 

BACKPLA7E-
TERMINAL 
JEDEC Na. 
J1-22 

MOUNTING AREAS-1 
NOTE 1 

3.48mMAAX. 

3.42 D1.03 

MOUNIN E AREA 

JEDEC Plei325-216 

DIMENSIONS IN INCHES 
92041 , 2354 

HORIZONTAL. 
TRACE 

FACEPLATE 

211 Ch. 
t. 

2.25 
MAX. 

COLLIMATOR 
TERMINAL 
JEDEC Na. 
J1-22 

2.90 
1.06 

15.75 
1.25 

ENCralike.TED 

CONNECTOR 
201.3 LONG 
NOTE 2 

1.25 
MIN 

Note I: The indicated areas are recommended for mounting purposes. 

Note 2: Amp Part No. Amp U i2 • ,2•0; manufactured by Aircraft Marine Prod-
ucts. Inc.. Harrisburg, Pa.. quina lent. 
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Display-Storage Tube 

FACTORY-COLLIMATED " RUGGEDIZED" TYPE 5- INCH DIAMETER 
TWO WRITING GUNS y-INCH-DIAMETER DISPLAY 
ONE VIEWING GUN INTEGRAL MAGNETIC SHIELD 

For Use In .thlttary and Concert rol Information HandIzng 
D,,plays ;there Rough Tube Usage flay Re Encountered. The 72688 
1. Inilaterally Interchangeable atth Type, 7268 and 72684. 

ELECTRICAL 

Heater, for Unipotential Cathode ( All guns) 
6  3 - 10i V 
06 A 

Cathode Heating Time ( Minimum)  30 

Hrtttng Sectton--Each Gun 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Deflecting-Electrode Arrangement. . 
Direct lnterelectrode Capacitances 

. - 

See bimen.,nnnl Outline 

lining 2.;,,tton 

Direct Interelectrode Capacitance 

15 max pF 
8 max pF 

3 max pF 

2 max pF 
10 max pF 
10 max pF 
10 max pF 
10 max pF 

110 max pF 

OPTICAL 41, Phosphor  P20, Aluminized 

• 

• 

MECHANICAL 

Operating Position  Any 
Minimum Useful Viewing Diameter   4 in 
Maximum Overall Length  16 in 
Maximum Diameter  5.28 in 

Screen-Connector Assembly   See hilt,n.lonal Outline 
Weight  5-1/4 lb 
Bulb Terminals 

 Recessed Small Ball ( JEDEC No.J1-22) 
Base JEDEC No.825-216 
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TERMINAL DIAGRAM ( Bottom View) 

DJ2wi 

DJ3w1 

De4w1 

SCREEN • NC DJ2W2 
CONNECT 

DJIwi 

NC 

NC 
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BLACKPLATE 
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SHIELD 

COLLIMATION SYSTEM 
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COLLIMATION SYSTEM 
REFERENCE TERMINAL 
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MAXIMUM AND MINIMUM RATINGS, ABSOLUTE MAXIMUM VALUES 

All voltages are shown with respect to the reference 
terminal of the collimation system unless otherwise 
specified. The reference terminal must be grounded. 

Min Mas 

Screen Voltage 
- 11500 V 
0 11000 V 

DC Backplate Voltage  0 35 V 
Collimation System' 

• -.. • 0 300 V 
, . -100 -50 V 

Viewing-Gun Heater ... -125 125 V 
Magnetic Shield Voltage   -200 200 V 
Deflecting- Electrode Voltage  -600 600 V 

Writing-Grid-No.3 Voltage   0 2000 V 

Writing-Grid-No.I Voltage   -200 ( c) V 

Writing-Gun Cathode Voltage   -2800 0 V 

-125 125 V Writing-Gun Heater- to-Cathode Voltage 

Series Current- Limiting Resistor 
1 

0  005 

RECOMMENDED OPERATING VALUES 

All voltages are shown with respect f,' the reference termi-
nal of the collimation system unless others. , pecifted. 

Screen Voltage  10000 V 
Backplate Voltaged  2 V 
Collimation System'   

•.- __... .. •, : 265 V 

-• ' -55 V 
.,.  grounded 

Writing-Grid-No.3 Voltage  -2325 to - 1975 V 
e 

Writing-Grid-No.) Voltage   (cf) V 

Writing-Gun Cathode Voltage   -2400 V 
Magnetic Shield Voltage   0 V 
Average Deflecting Plate Voltage g   100 V 
Circuit Values 

.•' ,-', .. • 1 max Mí'. 

0.01 max M-2 
0.005 max t.r. 

1 

0.005 
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CHARACTERISTICS 

Yin Typ Moo 

Useful Viewing Diameter   4 - in 
Brightness ( Luminance)/   - 2500 - fL 
Viewing Durationk   15 - s 
Erase Timem   - 28 ms 
Resolution"   70 - - lines/in 
Undeflected Spot Position   - - (p) mm 
Deflection Factors 

82 100 V/in 
P-1 C.it   82 100 V/in 

a The collimation system includes a passive internal network which pro-
vides the proper voltages for all viewing gun electrodes; except screen, 
backplate and heater; as well as grids No.2 and 4 of the writing gun. 

k Voltages are shown with respect to cathode of writing gun. 

C The writing- gun grid No.I 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.I voltage 
have a value greater than tern with respect to the writing-guncathod. 

d The backplate should be maintained at 2 volts between erasing pulses 
when dynamic erasure is employed. 

a Adjusted for the smallest, most circular spot. 

f The bias- voltage value for uriting-beam cutoff is between - 60 and - 100 
volts with respect to writing- gun cathode. 

g With respect to the reference terminal of the collimation system for 
each pair of deflecting electrodes. 

h 
Recommended value for minimum distortion because of viewing- beam col-
lection by the deflecting plates. Where strict display accuracy and 
display. uniformity are not required, the impedance value for any de-
flecting- electrode circuit may be as high as 0.1 megohm maximum. For 
optimum performance, it is recommended that the deflecting- electrode-
circuit impedances be approximately equal. 

3 Brightness Ifuminance) is measured after the entire display is written 
to saturated brightness, the writing gun has been turned off, and with 
no erasing pulse applied. 

k The time required for any 0.5- inch-diameter area of the 4- inch-diameter 
viewing area to rise spontaneously ( with no writing or erasing) from zero 
brightness ( viewing- beam visual cutoff) to 10'1 of saturated brightness. 

d With the display at saturated brightness, a series of rectangular pulses 
S milliseconds in uidth and at a repetition frequency of 2 p:s is applied 
to the backplate. The number of pulses required to just erase com-
pletely the center of the display is noted. This number is multiplied 
by 5 milliseconds to obtain the erase time. The amplitude of the erase 
pulses is adjusted to obtain the minimum erase time. 

c Measured by the " shrinking' raster method under conditions of continuous 
writing and  g, with erase pulses of 60 microseconds width and a 
repetition frequency of 300 p/s. The amplitude of the erase pulses is 
adjusted to provide 3.5- second erasure and grid No.1 is adjusted to 

j provide 1000 footlamberts brightness of the ont " shrunken" raster. 

g The undeflected spot position must fall within a square having a 15 
millimeter side ( maximum) centered on the tube face and parallel to a 
trace produced by one set of deflecting plates. 
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Performance Data 

Writing Ability and Writing Uniformity Characteristics 
are measured singly for both guns. A 3.5". x 3.5" raster is 
centered on the tube face. Vertical scanning iv accomplished 
by an interrupted linear sawtooth waveform having a scan time 
of 625 microseconds and aprf of 500 p/s. Horizontal scanning 
is provided by a triangular waveform having a scan rate of 

3.5 inches per second. 

Writing Ability. The writing- gun grid No.1 of the gun 
under test is driven above cutoff during the vertical 

scan time by white noise, of approximately 5 megacycle 
bandwidth, haying a zero- to- peak amplitude of approxi-
mately 35 volts. The display brightness under these 
conditions shall beat leest 20% of maturated brightness. 

Writing Uniformity. This characteristic is determined 
under the same conditions as specified above except that 
the rms amplitude of the white noise is adjusted to pro-
duce brightness of 40% of saturated brightness at the 
dimmest area in the display. The measured brightness at 
the brightest area of the display shall be not more than 

60% of the saturated brightness. 

Environmental Tests 

The 726813 is designed tu withstand the fol lowing operational 
and non- operational environmental tests. 

Operational Tests 

Sinusoidal Vibration: This test consists of tube vibra-

tion in each of three orthogonal axes. One of these axes 
is in the plane passing through the major axis of the 
tube and the center of the tube- base key. The tube is 
mounted so that its major axis is parallel to the plane 

of the earth. A total of 6 cycles of swept sinusoidal 
vibration, from 10 to 500 andhark to 10 cycles per second, 
is performed. The duration of a sweep cycle is 15 minutes. 
The frequencies of any resonant points are noted. The 

sinusoidal vibration schedule is shown below. 

Double 
Amplitude 

inches 

Peak 
Acceleration 

es 

Sweep 
Frequency 

c/s 

Sweep Cycle 
Duration 

minutes 

0.27 - 10 to 20 

- 4 20 to 46 

- 2 46 to 500 

- 2 500 to 46 
15 

- 4 46 to 20 

0.27 - 20 to 10 

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

DATA !, 

4—Cf, 



7268B 

Vibration at Resonance. This test consists of tube vi-
bration at the resonant point or points determined in 

Sinusoidal Vibration for a period of 30 minutes. If more 
than one resonant point is noted for a given axis, the 
tube is vibrated for a total of 30 minutes at that reso-
nant point in each axis most likely to produce tube fail-
ure. If no resonant points are determined in Sinusoidal 
Vibration, the tube is vibrated for 60 minutes at a fre-
quency of 55 cycles per second. 

Low Pressure-Nigh Temperature. This test consists of 

tube storage for a period of not less than one hour at a 
temperatureof + 100°C. At the termination of this storage 
period, the tube is operated with the values shown under 

Recommended Operating Values applied and at a pressure 
equivalent to analtitude of 32,000 feet. The temperature 

is then reduced to ' 53°C. The tube is stored at this 
temperature for 1 hour and then is operated with normal 
voltages applied at a pressure equivalent to an altitude 
of 60,000 feet. 

Low Temperature. This test consists of the tube being 
maintained at a temperature of - 65°C for 48 hours. At 

the end of this period and while the tube is still at 
-65°C, the tube is operated with recommended voltages 
applied for IS minutes. 

Non-Operational Tests 

Temperature Cycling. This test consists of tube storage 
fora period of not less than 2 hours at a temperature of 
-65°C followed within 5 minutes by storage for a period 
of 2 hours at a temperature of + 100°C. A minimum of five 
consecutive cycles are performed. 

Nigh Pressure. This test consists of tube exposure to an 
absolute pressure of 45 pounds per square inch for a period 
of at least 60 seconds. This pressure shall be attained 
within 60 seconds. 

Torque. This test consists of the application of a torque 
of 40 inch- pounds between the integral magnetic shield 
and the tube base. 

Salt Spray. This test consists of tube exposure to a 

fine spray from a salt solution for a periodof48 hours. 
The ambient temperature is maintained at approximately 
35 °C. 

OPERATING PROCEDURE 

The following steps should be followed when the 7268B is 
first placed in operation. Refer to the precautions shown 
under Operating Considerations in the publication 10E-277 
"RCA Display- Storage Tubes". Note that all electrode voltages 
are referred to the reference terminal of the collimatton 
system unless otherwise specified. 

1. Viewing Gun— Ground the collimation system reference termi-
nal and magnetic shield. Apply power to the heater of the 

DATA 3 RADIO CORPORATION OF AMERICA 
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viewing gun and allow 60 seconds for the cathode to reach 
normal operating temperature. Next apply the following 

voltages, in the indicated order: + 2 volts to the back-
plate, - 55 volts to the collimation system negative termi-
nal, and + 265 volts to the collimation system positive 
terminal ( be sure a minimum resistance of 5000 ohms is in 
this circuit). Then increase screen voltage slowly from 
0 to 10,000 volts ( be sure a minimum resistance of 1 megohm 

is in the screen circuit). Next apply dynamic erasing 
pulses to the backplate. 

The storage property of the tube can be observed by setting 
the amplitude of the dynamic erasing pulses at + 8 volts 

for several seconds and by then reducing it to zero volts. 
As the erasing pulse amplitude is reduced the screen 
should go dark. The 7268B is now storing an overall " black 
picture" and stays in this condition until the screen 
begins to brighten as a result of the storage grid being 
gradually discharged by positive ions landing on it. 

2 Writing Gun — Apply power to the heater of the writing 
gun and allow 60 seconds for the cathode to reach normal 

operating temperature. Then, with reference to the typi-
cal operating values shows in the tabulated data under 

Recommended Operating Values, set the grid-No.1 voltage 
to cutoff, and apply dc voltages to the electrodes of the 
writing gun. With the screen made dark by the charging 

method described under ( 1), the grid-No.) bias is reduced 
until the writing beam is seen as a spot on the screen. 
If the beam is caused to move, either by centering adjust-

ment or by application of deflection voltage, it should 
leave a bright trace. After an area has been written to 

full brightness, the writing- beam spot may be seen as a 
slightly brighter spot on the bright background. Writing-
beam focus can then be optimized by adjusting the grid-No.3 
voltage. 

3. Final Display Adjustments The dc bias and the video-
signal amplitude applied to grid No.1 or cathode of the 
writing gun should be adjusted to set the black level and 
and the highlight level in the display. These adjustments 

depend on the scanning rate used. Resolution decreases 
with increasing writing- gun beam current. Excessive writ-

ing- gun beam current will produce screen saturation and 
any further beam- current increase will not produce addi-
tional highlight brightness and may also decrease half-

tone rendition. It is recoamœnded that the writing- beam 
current aluays be adjusted to a minimum value to produce 
the best display without saturation of highlight bright-

ness. The dynamic erasing- pulse amplitude and duty cycle 
should be adjusted in accordance with the information con-
tained in 10E-277. 

The following operating precautions must be followed to 
protect the 7268B from inadvertent damage ..-

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 
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3. Be , ure to include the collimation system positive 
terminal resistor. 

4. Do not apply excessive writing- beam current density. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 

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



7268B 

DIMENSIONAL OUTLINE 
e- 5.25±03 DIA. -tm 

m•- MINIMUM USEFUL -el 
I SCREEN DIAMETER 

4.0 

COLLIMATION .50 MAX. 
SYSTEM POSITIVE 

TERMINAL • 30° 30° 
JEDEC No. 58 

J ir1-22 N N .5 MIN. 

F.063 MAX. 

T173,. 1 .N,', 
I_ 

6.69 
MAX. 

5.730 
•.000 
-.120 2.3 

MIN. 

BACKPLATE-
TERMINAL 
JEDEC No. 

JI-22 

MOUNTING AREASJ 
NOTE I 

3.48 MAX. 
DIA. 

3.42 ±.03 

MOUNTING AREA 
NOTE I 

BASE 
JEDEC No. 1325-216 

DIMENSIONS IN INCHES 

92LM-1222 

HORIZONTA,_ 
TRACE 

FACEPLATE 

• # 
.97 MIN. 

2.78 MAX. 

2.25 
MAX. 

NC 

JEDEC No. 
JI -22 

12.58 
±.06 

15.75 
±.25 

ENCAPSULATED 
SCREEN 

CONNECTOR 
20±.3 LONG 
NOTE 2 

1.25 
MIN. 

Note I: The indicated areas are recommended for mounting purposes. 

Note 2: Amp Part tio.AMP 832 692-0; manufactured by Aircraft Marine 
Products, Inc., Harrisburg, Pa., or equivalent. 
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DISPLAY STORAGE TUBE 
PI REcr-v I EW TYPE 

3.13"-DIAMETER DISPLAY 

WRITING GUN: 

ELECTROSTATIC DEFLECTION 

ELECTROSTATIC FOCUS 

VIEWING GUN: 

NO DEFLECTION 

NO FOCUS 

DATA 

Writing Section Viewing Section 

Heater, for Unipotential Cathode 
Voltage ( AC or Coi  t.7 . ,.3 vnits 

Current   0.6 0.6 amp 

Minimum Cathode Heating Time 

before other electrode volt-
ages are applied  - 30 sec 

Direct Interelectrode Capaci-

tances ( Approx.): 0 
Grid No.I to all other 

tube electrodes   6.5 II /44f 

Cathode to all other 

tube electrodes   5.5 8 Mid 

Backplate to all other 
tube electrodes   - 116 Pid 

Deflecting electrode DJ 1 to 

deflecting electrode DJ2. . 1.9 - Wf 

Deflecting electrode DJ, to 

deflecting electrode 04. . 2 - Ped 
DJ 1 to.ilothertubeelectrodes. 6 - Fed 

DJ 2 to all other tube e I ect rodes. 7 - 

DJ 3 to al I other tube electrodes. 5.5 - Muf 
DJg toallothertubeelectrodes. 4.8 - HI.d 

Focusing Method   Electrostatic None 

Deflection Method   Electrostatic None 

Deflecting-Electrode Arrangement. Sée Lhmen- - 
signal Outline 

Phosphor ( For Curves, see front 
of this Section)  P20, Aluminized 

Fluorescence  - Yellow-Green 

Phosphorescence   - Yellow-Green 

Minimum Useful Viewing Diameter"  3.8" 

Maximum Overall Length 13  64" 

Seated Length 12  50" t 0.39" 
Greatest Bulb Diameter 5  25" t 0.06" 

Maximum Tube Radius 2  69" 

Bulb Terminals: 
Caps ( Three)  Recessed Small Ball 1JEDEC No.JI -221 

Cap   Recessed Small Cavity ( JEDEC No.JI-211 

Temperature Range: 

Operating  -65° to + 100° C 
Storage   -55° to 185° C 

Operating Position Any 
Weight ( Approx  1  2-3/4 lbs 

Base Medium-Shell Diheptal 14-Pin 1,1FOEC Group 5. No.814-38) 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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DISPLAY STORAGE TUBE 

BOTTCM VIEW 

Pin 

Pin 

Pin 

Pin 

I- Heater of 

Writing Gun 

2- Grid No.I of 

Writing Gun 

3- Grid No.3 of 

Writing Gun 

4- Deflecting 

Electrode 0.1 3 

of Writing Gun 

Pin 5- Deflecting 

Electrode DJ,* 

of Writing Gun 

Pin 6- Grid No.2 of 

Viewing Gun, 

Grid No.2 and 

Grid No.4 of 

Writing Gun 

Pin 7- Grid No.I of 

viewing Gun 

Pin 8- Grid No.3 of 

Viewing Gun 

Pin 9- Heater of 

Viewing Gun 

Pin IC- Heater and 

Cathode of 

Viewing Gun 

Pin II- Deflecting 

Electrode D..1 1 

of Writing Gun 

Pin 12- Deflecting 

Electrode DJ 2 

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 

Is— Grid No.4 of 

Viewing Gun 

On Side of Tube 

Opposite Base 

Key -- Backplate 

Recessed Cavity Cap: 

Over Base 

Key -- Screen 

Maximum and Minimum Ratings, Absotote-Martmum Values: 

For altitudes uP to io,000 feet 

Writing Section Viewing Section 

SCREEN VOLTAGE. 11000 max." volts 

BACKPLATE VOLT-

AGE Weak). . 20 max." volts 

Equivalent Values Equivalent Values 

GR1D-No.5 VOLT-

AGE   300 max." volts 

GRID.-No.4 VOLT-

AGE   2950 max." 200 max." - 300 max." volts 
GRID-No.3 VOLT-

AGE   1200 max.' - 1550 max." - POO max."1 / 10 volts 
PEAK VOLTAGE 

BETWEEN GRID 

No.3 AND 

GRIDS No.2 

No4 2950 max. - volts 

6- 59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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DISPLAY STORAGE TUBE 

<1. 

Writing Section 

GRID-No.2 VOLT-

AGE   2950 max..* 200 max." 

CATHODE VOLT-

AGE   - -2750 max." 

OPIO-No. I VOLT-

AGE: 

Negative-bias 

value . . . 200 max.. 

Puaitixe-bias 

value . . . 0 max.' 

Positive-peak 

value . . . 2 max.' 

PEAK VOLTAGE 

BETWEEN GRIDS 
No.2 & No.4 

AND ANY DE-

FLECTING 
ELK(  . . 500 max. 

PEAK HEATER-

CATHODE 

VOLTAGE: 

Heater nega-

tive with 

respect to 

cathode . . 125 max.' 

Heater posi-

tive with 

respect to 

cathode . . 125 max.' 

Viewing Section 

2950 max.. * 2001 max." volts 

VIEWING SECTION .' 

- volts 

200 max." volts 

0 max." volts 

0 max." 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 before turning on the writing-gun beam current, 

and keep the viewing-gun beam on till the writing 

beamis turned off 

Screen Voltage  10000 10000 volts 

Backplate Voltage ( DC)  2 2 volts 

Grid-No.5 Voltage   210 150 volts 

Grid-No.4 Voltage*  50 to 150 30 to 90 volts 

Grid-No.3 Voltage*  10 to 50 10 to 40 volts 

Grid-No.2 Voltageà  150 125 volts 

Grid-No.I Voltage*  ü to-BO 0 to -60 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 Grid-No.4 Current   3 2.5 ma 

maximum Grid-No.3 Current   5 4 ma 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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DISPLAY STORAGE TUBE 

Maximum Grid-No.2 Current  3 2.5 an 

Maximum Cathode Current  a 6.5 an 

Number of Half-Tone Steps°   5 5 

Viewing Durationàà   20 40 Sec 

MaXiMUM Erasing-Uniformity Factor°°. 0.45 0.4 

Resolution...,   50 50 lines/in. 

Brightness«.   2750 1500 fl 

WRITING SECTION . 

Range Values for Equipment Design:* 

For any grids-1'10.2 â No.4 voltage (Ec2.,i) betueen 

1500 and 275o volts& 

Grid-No.3 Voltage for 

focus  17.5%to37.5% of E,0 volts 

Maximum Grid-No.I 

Voltage for cutoff 

of undeflected 

focused spot   -4.6% of Eo,„ volts 

Maximum Grid-No.3 

Current  -15 to . 10 Pa 

Maximum Cathode Current  See Curve 

Deflection Factors: 

DJ 1 & 0.12  36 to 48 v dc,in./kv of F.c2.4 

0.1 3 I. DJ.,  35 to 47 v dc/in./kv of Ec,.. 
Focused Beam Position.   Ma 

Writing Speedtt  3000 in. Iseo 

Examples of Use of Design Ranges:* 

For grids-No.2 8 40.4 voltage (E, 2,,, A 2000 volts 

Grid-No.3 Voltage for focus  350 to 750 volts 

Maximum Grid-No.I Voltage for cutoff 

of undeflected focused spot  -92 volts 

Deflection Factors: 

DJ, & DJ 2  72to96 volts 

Dj- '',   70togla volts 

Equivalent Values of Writing-Gun Voltages Referred 

to Cathode of Viewing Gun: 

Cathode voltage  -1875 -1850 volts 

Grid-No.3 Voltage for foco'  -1125 to - 1525 - 110O to - 1500 volts 

Grids-No.2 I. No.4 voltageà   +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 fUnbypassedl 

in Grid-No.5 1Viewing-Section) Circuit   

I max. megohm 

0.1 max. megohm 

0.01 min. megohm 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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DISPLAY STORAGE TUBE 

Backplate-Circuit Resistance  0.005 max. megohm 

Series Current-Limiting Resistance in 

Screen Circuit  1 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 tun. 

• Grids No.2 and No.4 of writing Gun are connected together and tu grid 
No.? of Viewing Gun within the tube. 

Adjusted for brightest, most uniform pattern. 

CI Observed with an RCA- 2P21 Monoscooe display. 

• Expressed in terms of the time required for the brightness of the 
unwritten background to rise from just zero brightness ( viewing- beam 
cutoff) to 10 per cent of saturated brightness. 

116 measured with entire storage grid written to produce saturated bright-
ness and with screen at indicated voltage. 

• The cathode of the Writing Gun is operated at about - 2000 volts with 
respect to Inc cathode of the Viewing Gun which is usually operated at 
ground potential. 

e* The center of the undeflected focused beam will fall within a circle 
having a 10-mm radius and having its center on the writing- Gun axis 
(See Diaonsional Outline) under the following conditions: grids No.2 4 
Mo.4 of Writing Gun at v2000 volts with respect to cathode of Writing 
Gun. grid No.3 of Writing Gun at voltage to give focus, grid No.I of 
Writing Gun at voltage which will permit storage of a charge just 
sufficient to gives barely perceptible spot on screen. Viewing Section 
operating under normal conditions. and tube shielded against extraneous 

• fields. 

" measured under conditions of writing from just zero brightness ( viewing-
beam cutoff) to maximum brightness with grid No.1 of writing Gun at - 10 
volts with respect to cathode of writing Gun, and grids No.2 W No.4 of 
writing Gun at . 2000 volts with respect to cathode of writing Gun. 

Determined as follows: With no erasing pulse, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
cut offwriting beam. Apply erasing pulses having an amplitude of 
between 8 to 10 volts and adjust duty cycle to obtain complete erasure 
in approximately 10 seconds. Measure time ( Lt) from start of erasing 
to the instant at which any area within the minimum useful viewing 
diameter is reduced to background- brightness level, and time ( t?) 
from start of erasing to the instant at which the entire area within 
the minimum useful viewing- diameter area is reduced to background-
brightness level. The erasing- uniformity factor is defined as 

(t2 - t1)/t2. 

Measured by shrinking- raster method at a display brightness of 50 
per cent of saturated brightnessandivith grids No.2 No.4 of Writing 
Gun at about . 2000 volts with respect to cathode of Writing Gun. 

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

OPERATING CONSIDERATIONS 

Shteldtng. 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. 

Termtnal Connecttons. The base Inns of the 7315 fit the 

Ciheptal I4-contact socket. The Recessed Small Ball caps and 

the Recessed Small Cavtty cap require standard flexible- lead 

connectors. 
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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 
grounded. 

To Prevent Possible damage to the tube, allow the Viewing-

Gun beam current to reach normal operating value before turn-

ing on the Writing-Gun beam current, and keep the viewing beam 

on 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 be made to cutoff automaticallythewriting-beam current 
in case of a scanning failure. The writing-beam current can 

be cut off by an electronic switch which applies -200 volts 

bias to grid No.I of the Writing Gun. This switch should be 

actuated by a portion of the scanning voltages applied to both 

sets of deflecting electrodes. 
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DISPLAY STORAGE TUBE 

2.69" MAX. R.-
4 CAPS 

VIEWING-GUN — 
AXIS 

WRITING -GUN — 
AXIS 

RECESSED SMALL 
BALL CAP 

JEDEC N2JI-22 
GRID N14 OF 
VIEWING GUN 

TOP VIEW 

DJI - DJ2 
DEFLECTION PATH 

RECESSED SMALL 
BALL CAP 

JEDEC N2JI- 2Z 
BACK PLAT E 

s" 

RECESSED SMALL 
BALL CAP 

' JE DEC N2J1-22 
GRID N25 OF 
VIEWING GUN 

"---------RECESSED SMALL 
CAVITY CAP 

.JEDEC N2J1-2I 
SCREEN 

NOTE: MIN'.' .. EWING AREA MAY BE ECCENTRIC. Wi -P 

RESerc.7" TO 7,i tr.. THE miNlmuM USE FUL VIEWING AREA 

WILL HAVE DIAW '• - 

CENTE P LINE 0, BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION , ‘? 1DM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 

OF BASE. 

(CULUTING ELECTRODES DJ! AND DJ2 ARE NEARER THE SCREEN; 

• • - ING ELECTRODES DJ3 AND DJ, ARE NEAPE. THE BASE. 

DJ 1 POSITIVE WITH RESPECT TO 012, THE SPOT WILL BE 
DEFLECTED TOWARD PIN 8; LIKEWISE, WITH 013 POSITIVE WITH 

RESPECT TO DJ., THE SPOT WILL BE DEFLECTED TOWARD PIN 4. 

THE ANGLE BETWEEN THE DEFLECTION PA ,H PPODUCED BY DJ1 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 DJ1 - D..12 DEFLP7ION PATH 

AND Di, - DJ u DEFLECTION PATH IS 90° ± 3° . 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY Di 1 AND 

012 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 

SCREEN = AP BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 

AXIS) OF t IC ° . 
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TYPICAL CHARACTERISTICS 

<5, 

VIEWING SECTION 
GRID- N24 VOLTS * ADJUSTED FOR 

E 6.3 VOLTS GRID- N23 VOLTS* BRIGHTEST, MOST 
BACKPLATE VOLTS =2 GRID- N21 VOLTS* J UNIFORM DISPLAY. 

 GRID-N25 VOLTS 210; GRID- N2 2 VOLTSLe= 150 
  GRID-N25 VOLTS'1= 150; GRID- N22 VOLTS -= 125 

* REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECT/ON 
NORMAL OPERATION 

S
A
T
U
R
A
T
E
D
 
S
C
R
E
E
N
 

3500 

3000 

2500 

2000 

1500 

1000'  

500'  

: • ! 

4 6 8 10 12 14 
SCREEN KILOVOLTS 

92CS — 98 58 

TYPICAL STORAGE— GRID CHARACTERISTIC 

VIEWING SECT/ON 
E = 6.3 VOLTS, GRID— N54 VOLTS } 
SCREEN VOLTS = 10090 GRID— N23 VOLTS 
BACKPL AT E VOLTS" = 2 GRID— NBI VOLTS 
GRID— N25 VOLTS* = 150 GRID— N22 VOLTC=125 
*REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 
NORMAL OPERATION 

ADJUSTED 
FOR BEST 
COLLIMATION. 

1001 cr) 

Z 
lal 

75 z z 

° Z 
2 lal 

50 fr1 U 

ct I— 
> < 

ce 25 < D 
F-

Lél 
cc 

-7 -6 -5 -4 -3 -2 -1 
STORAGE - GRID VOLTS * 
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TYPICAL ERASURE CHARACTERISTIC 

VIEWING SECTION 
Ef = 6.3 VOLTS GRID- N24 VOLTS ADJUSTED 
SCREEN VOLTS 0000 GRID- N23 VOLTS FOR BEST 
BACKPLATE VOLTS .= 2 GRID- N2 I VOLTS J COLL IMATIO 
GRID- N25 VOLTS ISO GRID- N22 VOLTS .= 125 
* REFERRED TO CATHODE OF VIEWING GUN. 

ERASING CONDITIONS 
PULSE SHAPE: RECTANGULAR 
PULSE DURATION (mSEC)=10 APPROX. 
PULSE-REPETITION FREQUENCY 

(PPS) = 200 
PULSE AMPLITUDE (VOLTS)= TO10 

O 2 4 6 8 10 12 14 
TIME AFTER WRITING TO SATURATED BRIGHTNESS—SECONDS 

92CS - 9860 

WRITING-GUN-CURRENT CHARACTERISTIC 

WRITING 
E;6.3 VOLTS GRID- N23 VOLTS.= 

GRID- N2 I VOLTS . = 

* REFERRED TO CATHODE OF WRITING 
VIEWING 

NORMAL OPERATION 

SECT/ON 
ADJUSTED FOR FOCUS 
0 

GUN. 
SECT/ON 

A
U
M
 
P
E
A
K
 
C
A
T
H
O
D
E
 
O
R
 

R
 2
 

E.
 
N
2
4
 
M
I
L
L
I
A
M
P
E
R
E
S
 

ru
 

w
 

e
 

IA
  

--,- - ,-, - 

1 O 4 
ct 
0 0 

600 1000 1500 2000 2500 
GRIDS - N22 & N24 VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AME.CA, HARRISON. NEW JERSEY 

92CS - 9859 
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DR2000 DR2100 DR2200 
Series Series Series 

NUMITRON Digital Display Devices 

Segmented Incandescent Types 

FEATURES: 

• high brightness — fully adjustable 

• low voltage operation 

• high contrast — segmented digits viewed against a dark background 

• compatible with IC Decoder/Drivers such as the RCA 
CD2500E family 

• high-reliability — rugged construction 

• wide.spect,vm l9ht emiùi) peamità. unlimitc-d filter selection 

• DR2200 Series have a recommended DC segment operating 
voltage range of 1.5 to 3V 

• wide viewing angle 

• void of " clutter" 

• solderable base pins permits direct PC board mounting 

• DR2000 Series fits popular low cost 9- pin miniature socket 

• DR2100 and DR2200 Series fit popular TO-5 style, 10- pin socket 

• DR2100V1 and DR2200V1 Series have formed lead to facilitate 
direct PC-board mounting 

MECHANICAL DR2100 DR2100V1 
DR2000 DR2200 DR2200V 1 
Series Series Series 

Mounting Position   Any Any Any 
Maximum Overall Length . 1.875 in. 1.660 in. 1.705 in 
Maximum Seated Length . 1.625 in. 1.450 in. 1.540 in 
Maximum Diameter 0  785 in. 0.485 in. 0.485 in 
Base   9-pin min. 9-pin, 9-pin, 

0.230 in. 0.380 in 
pin circle pin circle 

DR2000 DR2100 DR2200 
CHARACTERISTICS Series Series Series 

ELECTRICAL 

Recommended DC Segment 3.5 to 3.5 to 1.5 to 
Operating Voltage Range   5.0 5.0 3.0 
DC Segment Voltage unless 
otherwise specified 4  5 4.5 2.5 

Segment Current   24 24 14 
Mean Life Expectancy 
(at 95% confidence)   100 k 100 k 100 k 

VISUAL 
Viewing Angle ( including-angle). .   140 120 120 
Segment Luminance ( typ.)  7000 7000 4000 
Response Times: 
Ascent to Visibility ( typ.)   15 15 8 
Descent to 50% of Luminance   <20 <20 <10 
Maximum Segment Deflection 

From a Straight Line   0.005 0.004 0.004 
Contrast Ratio   30:1 30:1 20:1 

rnA 

h 

o 

fL 

ms 
MS 

in 

MED: Electronic Components 
DATA 1 
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DR2000 DR2100 DR2200 

Series Series Series 

Mechanical Characteristics 

DR2000 and DR2100 Series 

TEST CONDITIONS 

DC 

Segment 

Volts 

SHOCK' 

a) 

b) 

100g, 1 ms, Half-Sine Wave 

50g, 11 ms, Half-Sine Wave 

4.5 

Not 

Applied 

VIBRA-

TION 

a) 

b) 

c) 

d) 

el* 

Variable Frequency: 10 to 44 Hz, 0.1-inch DA 

Variable Frequency: 44 to 200 Hz, 10g 

Variable Frequency: 200 to 800 Hz, 1g 

Variable Frequency: 800 to 2000 Hz, 10g 

Fatigue: 25 Hz, 2.5g, 96 hr 

4.5 

4.5 

4.5 

4.5 

4.5 

DR2200 

Series 

SHOCK• 

a) 

b) 

200g, 1 ms, Half-Sine Wave 

50g, 11 ms, Half-Sine Wave 

2 5 

Not 

Applied 

VIBRA-

TION 

a) 

b) 

cl* 

Variable Frequency: 5 to 60 Hz, 0.1-inch DA 

Variable Frequency: 60 to 500 Hz, 20g 

Fatigue: 25 Hz, 2.5g, 96 hr 

2.5 

2.5 

2.5 

• Performed in Accordance with MIL-E-1F 

The NUMITRON digital display devices will meet the Specifications 

for operational and crash safety tests; standard environmental vi-

bration for instrument panel location in all types of aircraft, as set 

by the Radio Technical Commission for Aeronautics IRTCA). 

Document No. DO-138 Dated June 27, 1968. 

Electronic 

Components 

DATA 1 



• • • 
Base Pin Number And Segment Designation Chart 

• • • 

Display Type 

Segment Designations A—H 

1 2 3 
Base 
4 

Pin Number 

5 6 7 8 9 

I l 

1 —1 

DR 2000 

DR2100 

DR2200 

NC 

41
 

C
O
M
M
O
N
 
-
-
,
 

E D C G A B F 

l 
l 

with 

decimal 

DR2010 
DR2110 
DR2115 

DR2210 

DR2215 

H E D C G A B 

I 
I 

DR 2020 

DR2120 
DR 2220 

NC NC NC NC D B c: A 

0R2030 NC NC NC NC B NC A NC 

DR2130 

DR2230 
NC NC NC NC NC B NC A 

NC = no connection — may be used as tie point. 



DR2000 DR2100 DR2200 
Series Series Series 

Segment Dimensions and Designations 

DR2000 DR2010 

(7.62) 
.300 IF 
H 

.235 
(5.96) 

iv i 

600 
1 (15 24) C 1 

O 
I..- 1 

(6.139) A 
(7.62) 
.300 17.-- F • 

92CS-,5754R1 
DR2020 DR 2030 

ri7.62) 1  ri-.  18 A 
— î- F4 .300 - 

(7.62) 
I I._ (1. ..24 ) 

.060 
± ((.52) 1 

lire% I."— 

iv 92C5- 15756R1 

H Ici D   
.1li /1.— .23.5 H 

(152) (5 96) • 
.260 
(6.60) 

.600 G H ((624) 

92CS-15755RI 

____IA 
300 

I I (762) 

F.060 
(1.52) 

î-v 92GS-1575717i • 

,H= Horizontal center line of display (bu lb outline 
dimension F) with pin No. 3 toward viewer. Segment "GAP 
is 0.030" above (LEI. 

H = Vertical center line of device. 

DR2100 and DR2200 series; vertical center line of display 
coincides with vertical center line of device. 

Dimensions in parentheses are in millimeters and are derived 
from the basic inch dimensions as indicated. 

• 
Electronic 
Components 

DATA 2 



DR2000 DR2100 DR2200 

Series Series Series 

Segment Dimensions And Designations — Cont'd 

• DR2100 DR2110 

DR2200 DR2210 

f l-- G--2 1 e 400 

• 
(sow F - 110 16/ 
1.1 

• 
DR2115 

DR2215 

-.2 CS '6059 RI 

-. 230 •-i584 
I 5 081 G IB 400 200 t 

I: D IC _tl_ 
4— HI ! i 11016) 

• , .. ,20 
x  ;30i 4) 

• 

• 

050 .^ 
(I 2 7) 92CS- 1802 Vit 

H 

X 

050 .C5-1606081 
11 27) 

DR 2130 

DR 2230 

230 •-
>tt•ts 

?00 ICine I 400 
1018 

¡E_ICI 
120 

(304) 

.-(‘1185C7) 1 jcf 

180 e 
(4 57) - — 400 — H 

to 6) 

DR2120 

DR 2220 (457 
113e0 A + 4_ 
I 4 57) H 

92CS 46062R1 

92CS - 1606181 

_ 
Electronic 

JELli Components 

DATA 3 
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DR2000 DR2100 DR2200 
Series Series Series 

OPERATING CONSIDERATIONS 

Integrated Circuit Decoder/Driver 

The NUMITRON series devices are compatible with the RCA 

Integrated Circuit Decoder/Driver types CD2500E and 

CD2501E. The integrated circuit decoder/driver accepts four 

inputs in BCD ( 8-4-2-1 code) and decodes them into outputs 
representing a decimal number from 0 to 9 on a 7-segment 

display. For basic interconnection of decoder/driver and the 

NUMITRON display devices see Fig. 4. 

Mounting Arrangements 

The NUMITRON devices are designed for mounting in either 

commercially available sockets or directly on printed circuit 

boards. The DR2000 series devices fit into a standard 9- pin 

miniature electron tube socket. A commercial PC board 

socket which permits 0.8- inch center-to-center mounting is 

available. (See Hardware and Accessories.) The DR2100 and 

DR2200 series devices are available in two versions: straight 

leads and V1 versions with formed leads: The straight lead 
versions may be mounted on 0.5-inch centers directly on PC 

boards or may be used with standard TO-5 style, 10-pin 

sockets. The V1 versions facilitate direct PC board mounting 

on 0.5- inch centers. To use the light shield, DR3000+, the 

center-to-center mounting must be increased to 0.515- inch. 

Figure 5 shows the base diagram and pin-circle dimensions 

for the various NUMITRON devices. 

Character Formation 

The following chart gives the base pin connections for 

forming the various character displays for each device. Pin 

No. 2 is the common connection for all segments in each 

device. For example, to form a numeral one using type 

DR2000, connect the segment voltage between pin No. 2 

(common) and pin Nos. 5 and 8. 

MM Electronic Components 

DATA 3 



DR2000 DR2100 DR2200 
Series Series Series 

Digital Character Formation 

• 

• 

• 

• 

• 

• 

Display 

Device Pin Number 

Pin No. 2 Common For All Types 

DR2000 
DR2100 
DR2200 

DR2010 
DR2110 
DR2115 
DR2210 
DR2215 

DR2020 
DR2120 
DR2220 DR2030 

DR2130 
DR2230 

,--= 
, II 
' I I) \.= 

3,4,5,7, 
8,9 

3,4,5,7, 
8,9 

1 
I 5,8 5,8 6,8 

7.-----¡`. 
'  —_  I 

3,4,6, 
78 , 

3,4,6, 
7,8 

II ' 
4,5,6, 

7,8 
4,5,6, 

7,8 

,---
I— I 

5 6 8 9 5,6,8,9 

1—  
11 

4,5,6, 
7,9 

4,5,6, 
7,9 

.,--F— 
n , 

3,4,5,6, 
7,9 

3,4,5,6, 
7,9 

;--.-. 
I 

1; 
5,7,8 5,7,8  

,---- 
i 1_1 
II _ 

3,4,5,6, 
7,8,9 

3,4,5,6, 
7,8,9 

— I 
I 

4,5,6,7, 
8,9 

4,5,6,7, 
8,9 

,,---
i _i_ ' 
' 

7,9 6,8 7,9 

— 7 6 7 

decimal 1 

MCE&I Electronic Components 

DATA 4 
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DR2000 DR2100 DR2200 
Serles Series Series 

Power Supply Requirements 
The NUMITRON Series devices do not require critical volt-
age regulation over the useable operating range. As is the 
case with any incandescent type device, dc voltage operation 
above the recommended value may result in reduced life 
expectancy. For multiplex operation, segment voltage above 
the normal range may be used provided that the appropriate 
duty factor is observed. ( See NUMITRON Display Device 
Booklet, NUM-421). 

Display 
Because these NUMITRON devices have a wide-band light 
spectrum emission, filters can be used to produce any desired 
color display. (See Hardware and Accessories.) A display hav-
ing a broader stroke can be obtained with an etched glass such 
as "Trusite". or a diffused filter. For a larger size display, a 
Fresnel lens may be used. 

'Trademark "Trusite" Dearborn Glass Co., Chicago, Illinois. 

Hardware and Accessories 

Sockets 

Noval 9-pin Types 

DR2000 Series 

• Methode Electronics, Inc., M8610 ( For 0.8- inch 

centers) and P460 ( standard) 

• Cinch Mfg. Co., 121-51-00-040 ( standard) 

TO-5 10- Lead Types 

DR2100, DR2200 Series 

• Methode Electronics, Inc., M8620 

• Cinch Mfg. Co., 133-99-92-054 and 133-99-92-065 

133-99-92-065 ( spread. lead socket) 

Filters 
Polaroid Corp., Cambridge Mass. 02139 

Circular Polarizer: 
Standard and Diffused Surface for Broader Stroke 

Panelgraphic Corp., West Caldwell, N.J. 07006 

Chromafilter CF- 131: Anti- Reflection Filters 

Plastic Light Shield to Reduce Side Reflections 

DR2100, DR2200 Series 

• RCA DS3000 

Electronic 
Components 

DA TA 4 



VIEWING 
DIRECTION 

DR2000 DR2100 DR2200 
Series Series Series 

Basic Interconnection Circuit of NUM I T R ON Device 

and Decoder-Driver. 

'N N 

Of VA, 

6 

3 

RCA 'AP E 
CO25001 OR 
E0O1v4L I NT 

4 

SI 

CLOSE 
TO TEST 
CIRC UIT 

DIC 1M4. 
RO.N` 

BCD 1,3RU'S 92CS . 999 , 

Base Diagram and Pin Circle Dimensions — All Series. 

Bottom View I 

0.4 

NUMITRON 

SERIES 

DIMENSION ( INCHES) 

A 

NOMINAL MIN. MAX. 

DR2000 

DR2100 and 

DR2200 

DR2100V1 

and 

DR2200V1 

0.468 0.038 0.042 

0 230 0 018 0 022 

0 380 0 018 0 022 

36'16- SPACES I 

92C5-6,067 

u 
n r fril Electronic 

-r7L/LJ Components 
DATA 5 
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DR2000 DR2100 DR2200 
Series Series Series 

Dimensional Outlines 

• 
DR2000 Series 

• A 

HORIZONTAL 
CENTER 
LINE 
OF 4 

DISPLAY 

• 9- PIN MINIATURE BASE 

D 

C 

DR2100, 
DR2200 Series 

BOB I ZONTAL 
CENTER 
LINE 
or 

DISPLAY 

,• A 

u vu  

230 PIN CIRCLE BASE 

92C5 ,606A 

_ 

DI - 

MEN- 

SION 

DR2000 Series 

DR2100 and 

DR2200 Series 

INCHES MILLIMETERS INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. 

A 

C 

D 

F 0.700 

0.800 

1.875 

1.625 

0.730 17.78 

20.32 

47.62 

41.27 

18.54 0.625 

0.485 

1.660 

1.450 

0.655 15.87 

12.32 

42.16 

36.83 

16.64 

MILLIMETER DIMENSION DERIVED FROM INCH DIMENSION 

• 

• 

• 

• 

• 

ITICELM Electronic Components 

DATA 5 



DR2000 DR2100 DR2200 
Series Series Series 

Dimensional Outlines — Cont'd 

DR2100V1, 

DR2200V1 Series 

• 

• 

• 

• 

HORIZONTAL 
CENTER 
LINE 
or 

DISPLAY 

9- FORMED PINS. 
380 PIN CIRCLE BASE 

92C 5-.999« 

Dl- 

MEN 

SION 

DR2100V1 and 

DR2200V1 Serial 

INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. 

A 0.485 12 32 

C 1.705 43.30 

0 1.450 36.83 

F 0.625 0.655 1597 16.64 

G 0.060 0.090 1.52 2.28 

H 0.135 0.165 3.43 4.19 

Segment Luminance Characteristics 
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•
 
O
l
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BASED ON MEASUREMENT WITH A 
50 MICRON FIBER-OPTIC PROBE 

I 

00‹, 
‘tt5 

'ee\ 

2 3 4 

DC SEGMENT VOLTS 

5 

92C5- i5750R1 

6 

IMEDO Electronic Components 

DATA 6 
11/72 



DR2000 DR2100 DR2200 
Series Series Series 

Segment Current Characteristics 
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RECOMMENDED SEGMENT VOLTAGE 
OPERATING RANGES 

— 

RECOMMENDED—. 
OPERATING 
DR 2000, 
SERIES 

RANGE 
DR2I00 

...RECOMMENDED—. 
OPERATING RANGE 
OR 2200 SERIES 

II 
3 4 

DC SEGMENT VOLTS 

92CS-15758R1 

Envelope Temperature Characteristics 

5 

A
M
B
I
E
N
T
 
T
E
M
P
E
R
A
T
U
R
E
 
(
TA
)
-
-
'
C
 •
 

o
 

0
 

o
 
 

ALL SEGMENTS ENERGIZED 
RATED VOLTAGE 

AT 
r 

t, , 

o 

A- 
/ 

DR2100 

0 

CP 

/ 

-50 -25 0 +25 +50 +75 +100 +125 .150 

ENVELOPE TEMPERATURE — °C 
92cs-6c63R2 

DucETTI Electronic 
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7448 
DISPLAY STORAGE TUBE 

DI PFCT-V I FW TYPF 

3A:0- DIAMETER DISPLAY 

WRITING GUN: 

ELECTROSTATIC DEFLECTION 

ELECTROSTATIC FOCUS 

VIEWING GUN: 

NO DEFLECTION 
NO FOCUS 

General: 

DATA 

Writing Section Viewing Section 

Heater, for Uni potent i a I Cathode: 

Voltage CAC or CC)   6.5 6.3 volts 

Current   0.6 0.6 amp 

Minimum Cathode Heating Time 

before other electrode volt-

ages are applied  - 30 sec 

Di rect lnterelect rode Capaci-

tances ( Approx. 1: 0 

Grid No.1 to all other 

tube electrodes   6.5 II Auf 

Cathode to all other 

tube electrodes   5.5 e Pie 

Backpl ate to al I other 

tube electrodes   - 116 be 
Deflecting electrode Ckl i to 

deflecting electrode DJ 2. . . 1.9 Muf 

Deflecting electrode DJ, to 

deflecting electrode DJ, . . 2 - Mgf 

DJ I to al I other tube elect rodes. 6 - MIlf 

DJ 2 to al I other tube elect rodes. 7 - PFif 
DJ, to all other tube elect rodes. 5.5 - Me 

D.10 to all other tube electrodes. 4.8 - Ped 

Focusing Method   Electrostatic None 

Deflection Method   Electrostatic None 

Deflecting-Electrode Arrangement  See Dimen- - 

ssonal Outline 

Phosphor ( For Curves, see front 

of this Section)  - P20, Aluminized 

Fluorescence  - Tel Icm-Green 

Phosphorescence   - Tel low-Green 

Mi nimum Useful Viewing Diameter   3.E1" 

Wax i mun Ove ral I Length 13  64" 

Seated Length 12  50" ± 0.39" 

Greatest Bulb Diameter 5  25" ± 0.06" 

1.4ix murn Tube Rad i us 2  69" 
Bulb Terminals: 

Caps ( Three)  Recessed Small Ball IJEDEC No.JI-22) 

Cap   Recessed Small Cavity 1 JEDEC No. J 1-21 ) 
Temperature Range: 

Operating   -660 to +85° c 
Storage   -55° to + 108° c 

Operating Position My 

Weight lApprox  I  2-3/4 I bs 

Base 1.4ediun-She 1 I Di heptal 14-Pin ( JEDEC Group 5, No.B14-381 

8-59 DATA 1 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



7448 

DISPLAY STORAGE TUBE 

BDTTCAI VIEW 

Pin 1- Seater of 

Writing Gun 

Pin 2- Grid No.I of 

Writing Gun 

Pin 3- Grid No.3 of 

Writing Gun 

Pin 4- Deflecting 

Electrode% 

of Writing Gun 

Pin 5- Deflecting 

Electrode DIJs 
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 11- Deflecting 

Electrode DJ 1 

of Writing Gun 

Pin 12- Deflecting 

Electrode DJ2 

of Writing Gun 

BACKPLATE 

SCREEN 

Pin 13- 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 nibe 

OPPosite Base 

Key--Elackplate 

Recessed Cavity Cap: 

Over Base 

Key--Screen 

Maximus and Minimum Ratings. Absolute-Maximum Values: 

For altitudes up to io.000 feet 

Writing Section 

SCREEN VOLTAGE. 

BAD<PLATE VOLT-

AGE ( Peak).. 
Equivalent Values 

Viewing Section 

11000 max... volts 

• 

• 

20 max." volts e 
Equtualent Values 

GRI0,No.5 VOLT-
AGE   - - - 300 max." volts 

1D-No.4 VOLT-
AGE   2950 max." 200 max." - 300 max." volts 

GRID-No.3 VOLT- {2010 max.' 
AGE   1200 max.' -1550 max." - 10 min. :4 volts e 

PEAK VOLTAGE 

BETWEEN GRID 

No.3 AND 

GRIDS No.2 t  
No  4   - 2950 max. _ - volts 

8-59 ELECTRON TUBE onagoN 
RADIO CEWYORATIOSI OF AMERICA. HARRISON. NEW JERSEY 
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7448 

DISPLAY STORAGE TUBE 

• 

• 

• 

• 

• 

Writing Section 

GRID-No.2 VOLT-
AGE   2950 max." 20D max." 

CATHODE VOLT-

- -2750 max," 

GRID-No.I VOLT-

AGE: 

Negative-bias 

value . . 200 max.* 

Positive bias 

value . . . U max.* 

Positive-peak 
value . . . 2 max.* 

PEAK VOLTAGE 

BETWEEN GRIDS 

No.2 & No.4 

AND ANY DE-

FLECTING 

ELECTRODE. 500 max. 

PEAK HEATER-

CATHOOE 

VOLTAGE: 

Heater nega-

tive with 
respect to 

cathode . . 125 max. * 

Heater posi-

tive with 

respect to 

cathode . . 

Viewing Section 

2950 max." 200 max..' volts 

- volts 

200 max. ** volts 

U max. ** volts 

0 max.'. volts 

volts 

volts 

125 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 normal operating 

value before turning on the writing-gun beam current. 

and keep the viewing-gun beam on till the writing 

beamisturned off 

Screen Voltage  

Backplate Voltage ( CC)  

Grid-No.5 Voltage   

Grid-No.4 Voltage*  

Grid-NO.3 Voltage*  
Grid-No.2 Voltage*  
Grid-NO.I Voltage*  

Maximum Screen Current  

Maximum Backplate Current ( Peak)  

Maximum Grid-No.5 Current   

Maximum Grid-No.4 Current   

Maximum Grid-No.3 Current   

10000 10000 volts 

2 2 volts 

210 150 volts 

50 to 150 30 to 90 volts 

10 to 50 10 to 40 volts 
150 125 volts 

0 to -80 0 to -60 volts 

0.75 0.5 ma 

2 1.5 ma 

3 2.5 ma 

3 2.5 ma 

5 4 ma 

8-59 DATA 2 
ELECTRON TUBE DIVISION 

RADIO CORPORATION Of »AFRICA, HARRISON. NEW JERSEY 
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DISPLAY STORAGE TUBE 

Maximum Grid-No.2 Currene   3 2.5 ma 

Maximum Cathode Current  e 6.5 me 

Number of Half-Tone Steps°   5 5 

Viewing Duration"   20 40 sec 

Maximum Erasing-Uniformity Factorec. . 0.45 0.4 

Resolutiont   50 50 lines/in. 

Brightness"   2750 1500 fl 

WRITING SECTION' 

Range Values for Equipment Design:* 

For any grids-No.2 & No.4 voltage (E020,4) between 

1500 and 2750 volts& 

Grid-No.3 Voltage for 

focus  17.5% to 37.5% of 

Mbximum Grid-No.I 

Voltage for cutoff 

of undeflected 

focused spot   -4.6%ofEc 2.,, 

Maximum Grid-No.3 

Current  -15to. 10 

Maximum Cathode Current  See Curve 
Deflection Factors: 

DJ1 & DJ2  36to48 

0.13 & 0.1 4  35 to47 

Focused Bean Position.   We 

Writing Speedtt  300000 

volts 

volts 

Ma 

v dc/in./kv of Ec2.4 
v dc/in./kv of Ec2.4 

in. /sec 

Examples of Use of Design Ranges: . 

For grlds-No.2 ér No.4 voltage (S0244 8 2000 Volts 

Grid-No.3 Voltage for focus  350 to 750 volts 
Maximum Grid-No.1 Voltage for cutoff 

of undeflected focused spot  -92 volts 

Deflection Factors: 

DJ1 & DU2  72 to 96 volts 
0J 3 & 0.10  70 to 94 volts 

Equivalent Values of Writing-Gun Voltages Referred 

to Cathode of Viewing Gun: 

Cathode Voltage  -1850 -1875 volts 

Grid-No.3 Voltage for focus. - IWO to - 1500 - 1125 to - 1525 volts 
Grids-No.2 & No 4 VoltageA . +150 +125 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No. 1-Circuit Resistance ( Either gun)  I max. megohm 

Resistance in Any Deflecting-Electrode Cio.u. .   0.1 max. megohm 
Series Current- Limiting Resistor ( Unbypassedl 

in Grid-No.5 ( Viewing-Section, Circuit 0  01 min. megohm 

8-59 ELECTRON TUBE DIVISION 
RA010 CORPORATION Of AMERICA, HARRISON, NEW ERECT 

DATA 2 
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7448 

DISPLAY STORAGE TUBE 

Backplate-Circuit Resistance  0.005 max. megohm 

Series Current-Limiting Resistance in 

Screen Circuit  l min. megohn 

o Without external shield. 

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 NOW of Writing Gun are connected together and to grid 
wn. 2 of viewing Gun within the tube. 

Adjusted for brightest, most uniform pattern. 

le With writing beamcut off. Since grid No.2 of the Viewing Gun and grids 
No.2 and No.4 of the writing Gun areconnected 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-Oun-
Current-Characteristic Curve). 

CI Observed with an REA-2F21 Monoscope display. 

La Expressed in terms of the time required for the brightness of the 
unwritten background to rise from just zero brightness ( viewing- beam 
cutoff) to 10 per cent of saturated brightness. 

OD 
Determined as follows: With no erasing pulse, 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 seconds. Measure time (4) from 
start of erasing to the instant at which any area within the minimum 
useful viewing diameter is reduced to background- brightness level, and 
time ( tz) from start of erasing to the instant at which the entire area 
within theminimumuseful viewing-diameter armais reduced tobackground-
brightness level. The erasing-uniformity factor is defined as 
(t2 - ti)/t2. 
Measured by shrinking- raster method at a display brightness of 50 
per cent of saturated brightness and with grids No.2 f. NO 4of Writing 
un at about +2000 volts with respect to cathode of Writing Gun. 

.easured with entire storage grid written to produce saturated bright-
ness and with screen at indicated voltage. 

The cathode of the Writing Gun is operated at about - 20oo volts with 
respect to the cathode of the viewing Gun which is usually operated at 
ground potential. 

The center of the undeflected focused beam will fall within a circle 
having a 10-mm radius and having its center on the Writing- 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 permit storage of a charge just 
sufficient to give a barely perceptible spot on screen, Viewing Section 
operating under normal conditions, and tube shielded against extraneous 
fields. 

iàf 

it measured undo, conditions of writing from just zero brightnesS ( viewing-
beam cutoff) to maximum brightness with grid No.1 of Writing Gun at - 10 
volts with respect to cathode of Writing Gun, and grids No.2 f. No. ft of 
writing Gun at +2000 volts with respect to cathode of Writing Gun. 

It is recommended that the ,, le,tr,oe-circuit resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shteldsng. 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 1/1B- inch 

thick is usually satisfactory. 

8-59 DATA 3 
ELECTRON TUBE DIVISION 
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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 cats and 

the Recessed Small Cavity caP 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 to the 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 bemadetocut 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.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 DATA 
tADIO COIDEOtAtION Of AMEt/CA. DAMSON. NEW AMY 



7448 

DISPLAY STORAGE TUBE 

2.69" MAX. R 
4 CAPS 

VIEWING-GUN - 
AXIS 

WRITING-GUN - 
AXIS 

RECESSED SMALL 
BALL CAP 

JEDEC N2 .11-22 
GRID N*4 OF 
VIEWING GUN 

4.00" 
±.25" 

7.00" 
1.25" 

12.50" 
3.39" 

13.64" 
MAX. 

DJI - DJ2 
DEFLECTION PATH 

RECESSED SMALL 
BALL CAP 

JEDEC N*J1-22 
BACKPLATE 

5.25" t 06" DIA. 1.., 
3.8"MIN.USEFUL 
VIEWING DIA. --01 
(SEE NOTE) I 

8_5q 

--- EXTERNAL 
BLACK COATING 

.45" 

RECESSED SMALL 
BALL CAP 

JEDEC N*JI-22 
GRID N25 OF 
VIEWING GUN 

RECESSED SMALL 
CAVITY CAP 
JEDEC N2J1-21 

SCREEN 

2.00" 
4.12" 

EXTERNAL 
BLACK COATING 

2.00: D1A 

MEDIUM-SHELL 
DIHEPTAL 

14- PIN BASE 
JEDEC GROUP 5, 

N2I314-35 

92CM-91555R2 

ELECTRON TUBE DIVISION 
EAL,i0 CO”ORATION OF AMEFICA MAIIISON, NEW IFISE1 

CE- 9855R24 



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 DJ2 AND DJ2 ARE NEARER THE SCREEN: 

DEFLECTING ELECTRODES DJ, AND DJ 4 ARE NEARER THE BASE. 

WITH DJ1 POSITIVE WITH RESPECT TO DJ 2, THE SPOT WILL BE 

DEFLECTED TOWARD PIN 8; LIKEWISE, WITH DJ, POSITIVE 

WITH RESPECT TO DJ, THE SPOT WILL BE DEFLECTED TOWARD 

PIN 4. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ 2 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 t 100 . THE ANGLE BETWEEN THE DEFLECTION PATH 

PRODUCED BY DJ 2 AND DJ2 MAY VARY FROM THE PLANE THROUGH 

THE TUBE AXIS AND THE SCREEN CAP BY ANGULAR TOLERANCE 

(MEASURED ABOUT THE TUBE AXIS) OF t 10°. ANGLE BETWEEN 

DJ 1 - DJ2 DEFLECTION PATH AND DJ) - DJ4 DEFLECTION PATH 

IS 90° t 30 . 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AraelcA. HARRISON, NEW JERSEY 

CE-9855R28 
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TYPICAL CHARACTERISTICS 

VIEWING SECTION 
GRID- N24 VOLTS * ADJUSTED FOR 

Ef = 6.3 VOLTS GRID- N.23 VOLTS * BRIGHTEST, MOST 
BACKPLATE VOLTS - 2 

*, UNIFORM DISPLAY. 
  GRID- NE5 VOLTS*. 210 • GRID- N'22 VOLTS:= 150 
  GRID-N25 VOLTS - 150; GRID- N22 VOLTS" = 125 
*REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 
NORMAL OPERATION 

3500 

3000 

1.1 f 
cr I I-
vi CC 2500 

o co 
2 2000 

Li < 
I- •-
< z 1500 
cc (2 o 
31X 0 
F- r0 6. 1000 

VI 
500 

4 6 8 10 12 14 
SCREEN KILOVOLTS 

92CS - 9858 

TYPICAL STORAGE- GRID CHARACTERISTIC 

Ef = 6.3 VOLTS. 
SCREEN VOLTS=I0090 
BACKPLATE VOLTS 
GRID - N25 VOLTS* 
*REFERRED TO CATHODE 

VIEWING SECT/UN 
GRID- N24 VOLTS ADJUSTED 
GRID- N23 VOLTS FOR BEST 

*=2 GRID- NMI VOLTS J COLLIMATION. 
= 150 GRID- N22 VOLTS* =125 

OF VIEWING GUN. 

WRITING SECTION 
NORMAL OPERATION 

. n
 

D
 

3F
 

7.
1 

3
 

_,....,/ 

-7 -6 -5 -4 -3 -2 -I 
STORAGE- GRID VOLTS * 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF ANTERICA,ARRISON. NEW JERSEY 

O 

92C5 - 9861 



7448 

TYPICAL ERASURE CHARACTERISTIC 

VIEWING SECTION 
VOLTS GRID- N2 4 VOLTS ADJUSTED 

SCREEN VOLTS * = 10000 GRID- N2 3 VOLTS FOR BEST 
BACKPLATE VOLTS •= 2 GRID - N2 I VOLTS J COLLIMATION. 
GRID - N2 5 VOLTS * = 150 GRID -N22 VOLTS= 125 
N REFERRED TO CATHODE OF VIEWING GUN. 

R
E
L
A
T
I
V
E
 
B
R
I
G
H
T
N
E
S
S
-

ERASING CONDITIONS 
 PULSE SHAPE: RECTANGULAR 
 PULSE DURATION (mSEC)=10 APPROX. 
 PULSE-REPETITION FREQUENCY 

200 
 PULSE AMPLITUDE (VOLTS)= TO10 

0 2 4 6 8 10 12 14 
TIME AFTER WRITING TO SATURATED BRIGHTNESS —SECONDS 

92C5 - 91360 

WRITING-GUN-CURRENT CHARACTERISTIC 

WRITING SECTION 
E.F= 6.3 VOLTS GRID- N3 VOLTS * = ADJUSTED FOR FOCUS 

GRID- N21 VOLTS * = 0 
* REFERRED TO CATHODE OF WRITING GUN. 

VIEWING SECTION 
NORMAL OPERATION 

--1 ul 5 
ld 
cc 

-I u.i 
o. 

:5 
_I 
_J 

1 3 
1 , 
0 
0 

I
M
U
M
 
C
A
T
H
 

-
 

N
 
 

500 000 15 
GRIDS-N22 8 N24 VOLTS 

ELECTRON TUBE DIVISION 
INDIO COO.O.,01.1 OF Ahif InCA. 11.1tISON. 14(W IMP! 

92C5- 9859R1 






