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CATHODE-RAY TUBE,
STORAGE TUBE, &
MONOSCOPE
SECTION

This Section contains data for black-and-
white and eolor TV picture tubes, oscillo-
graph tubes, special-purpose kinescopes,
storage tubes, and monoscopes.

For further Technical Information, write to
Commercial EEngineering, Tube Division,
Radio Corporation of America, Harrison, N. J.
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RCA PICTURE TUBE GUIDE

Black-and-White Picture Tubes

Greatest | _[_F T T 1
Deflectian acvs | Design. |
Angl Heater ing | Maximum | RCA
ngle Valts/mA | Methad Anod Type
(Apprax.) | § v T’: yp
o
Degrees | L

ELECTROSTATIC DEFLECTION TYPE
Kaund Gloss Envelape
' | 63600 | & |eso0 | 7spa
1 MAGNETIC DEFLECTION TYPES
Raund Glass Envelape

50 6.3/600 1 E | 2950 | 5TP4
|52 | 6.3/600 M| 15500 | 16LP4A
55 6.3/600 | 13,000 10BP4A
| 55 6.3/600 ] 13,000 10FP4A
| s | 6.3/600 I M| 13,000 12KP4A
60 6.3/600 | M 16,500 16DP4A
70 | 6.3 600 M| 17,500 16WP4A
| Rectangular Metal Envelape
| 7 6.3/600 M 17.500 ‘ 17cpad
70 6.3/600 E 17,500 | 177p4d
Rectangulor Gloss Envelape
Conventianal Rec?anguI?r Glass Types
1
| 70 6.3/600 | M 17,500 16RP4B
70 6.3/600 M 15,500 16TP4
70 6.3/600 ] 17,500 17BP4D
70 | 6.3/600 E 17,500 17HP4C
70 6.3/600 E | 17.500 17LP4B®
70 6.3/600 M 20,000 17QP4B
70 6.3/600 M | 20,000 | 20DP4D
’ 70 ’ 6.3/600 E | 17500 | 20HP4E
70 6.3/600 M 20,000 21EP4CT
70 6.3/600 E 20.000 21FP4D®
|70 | 63/600 | M | 2,000 | 21wP4B
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Black-and-White Picture Tubes

Greatest |
| Deflection |

| Angle
(Approx.)
| Degrees

Rectangular Glass Envelope

Heater

Volts/mA

RCA PICTURE TUBE GUIDE

Focus-

ing
Method

Design-
Maximum
Anode
Volts

L

Cont'd

Conventional Rectangular Glass Types

70
70
70
72
[ 72
90
90
90
90
90
90
90
90
[ a0
90
90
90
90
90
90
92
92
92
92
92
94
[ 110

6.3
6.3
6.3
6
6.
6
8
6.

o
W W W W W e e e e e

600
600
600
600
600
600
450
600
600
600
600
600
600
600
600
600
600
600
600
600
600

3 600

600
450
600

3 450

[
E
M
E
ol

Tz mmmo 2 s T

] 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
22,000
22.000
22.000
20,000
22,000
22,000
25,000
22,000
23.000
l 15.000

T

RCA
Type

e

21XP4B
21YP4B l
21ZP4C
21AVP4C
| 21AWP4A |
8DP4
14ATP4
14WP4
17BJP4
17CFP4 ‘
| 17¢CYP4
21AMP4B
21CBP4A
21DLP4
21Dspab
24AEP4
24ATP4b
24AUP4
24CP4B
27RP4A
| 198DP4b
23AHP4
23ASP4
23BJP4b |
23CGP4
23DAP4b

11CP4

Electronic
I Components
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RCA PICTURE TUBE GUIDE

Black-and-White Picture Tubes

'_T.'areatest T
. | Deftection | Focus: | Design
Angle Heoter ing Moximum RCA
(Approx.) | Volts/mA Method Anode Type
s | | 1 volts |
. Rectangular Glass Envelope Cont'd [
Conventicnal Rectunyulur Gluss Types
110 8.4 450 E 17.500 | 17CDP4 |
110 6.3 600 E 17500 17CSP4
110 2.68/450 | E 17.500 17DAP4
' 110 | 6.3 600 E 23.000 17DKP4
110 [ 6.3 450 E 17.500 17DQP4b
110 2.68 450 E 17.500 17DRP4C
| 110 6.3 600 E 20,000 17D5P4
110 6.3 450 E 17.500 17DXP4
110 l 6.3 450 E 20.000 17EFP4
110 6.3, 600 E 20.000 21CQP4
110 6.3 600 E 22.000 21DEP4A
110 6.3/600 ¥ 20.000 21DFP4
110 6.3 450 ¥ 20.000 21DHP4
110 6.3/600 £ 20.000 21EQP4
110 | 63600 E 22.000 21FAP4
110 [ 6.3/600 5 20.000 21FDP4
110 | 6.3 600 K 22,000 23ARP4
110 6.3/ 600 E 22,000 23DBP4b
110 6.3/600 E 22,000 24AHP4
. | 110 [ 6.3 600 E 22.000 24BAP4b
| 110 I 6.3/600 £ | 20000 | 24BEP4
114 6.3 450 E 20.000 16AYP4
114 | 2.68/450 E 20.000 19ABP4
114 6.3 450 E 17,500 19AHP4
. 114 6.3450 | F 20.000 19AJP4b
114 6.3/600 £ | 23.000 19AVP4
L114 6.3/450 J E 23.000 9AYP4 |
I _ 1 |
Electronic PICTURE
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RCA PICTURE TUBE GUIDE

Black-and-White Picture Tubes

Greatest | Focus-
Deflectian | Heater o
S50 Valts/mA | Method
(Apprax.) § l
LDegrees I
- o @ O

' Rectangular Glass Envelape Cont'd

Design-
Maximum
Anode
Valts

Conventianal Rectongular Glass Types

114 6.3/600 3 23,600
114 6.3/600 E 20,000
114 6.3/450 E 20,000
114 | 6.3/600 Ex 20,000
114 6.3/600 E 20,000
114 6.3/600 3 20,000
114 | 6.3/450 E 22,000
114 6.3,/450 3 23.500
114 | 6.3/600 3 23,500
114 | 6.3/600 E 22.000
114 | 6.3/600 Ex 22.000
Bi-Panel Rectangulor Glass Types
92 6.3,600 3 22,000
92 6.3/600 £ 25,000
92 6.3/600 Ex 25,000
92 6.3/600 £ 25,000
92 6.3/600 £ 22,000
110 6.3 600 E 22,000
110 6.3/450 E 23,000
110 6.3/450 £ 23,000
110 6.3/600 E 22,000
110 6.3/600 E 23,500
110 6.3/600 3 22,0600
110 6.3/600 3 22,000
110 6.3/450 E 22,000
| 114 6.3/600 3 20,000
[ Jevem | = [mow

RCA
Type

|

19BTP4
19CHP4b
19CMP4b
19CXP4b
19XP4
19YP4
20RP4
23CQP4
23FP4A
23MP4
23NP4b

23BDP4d
23BKP4
23BLP4¢
‘ 23BTP4
23YP4
23BGP4b
| 23BQP4
] 23CBP4d
23CP4
23CP4A
23EP4b
23GP4
23)p4d

19AFP4
19AUP 4d

_
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RCA PICTURE TUBE GUIDE

Black-and-White Picture Tubes

Components

[ Greatest | [ Foc 1 )
uUs- N
Deflection Heater | ing Des.|gn- |
Angle Volts/mA | Method Maximum RCA
(Approx.) Anode Type
Degrees | | Volts
Rectangular Glass Envelope Cont'd -]
Filled Rim Rectangular Glass Types
92 6.3/600 E 25,000 23EYP4b
110 6.3/450 E 15,000 11G6P4
110 6.3/450 E 23,000 23FRP4b
110 6.3/600 E 23,000 23FSP4
114 6.3/600 E | 23,000 19EBP4
114 6.3 /450 E | 21,000 | 19EGP4b
Banded Rectangular Glass Types
90 12.0/75 E ‘ 12,000 | 9WP4
92 6.3/450 E | 25,000 23EKP4
92 ! 6.3/600 E 25,000 23ENP4
92 | 6.3/600 E | 25,000 23FBP4e
94 6.3/450 E 23,500 | 23EZP4b.9
110 6.3/450 E 15000 | 1THP4A
‘ 110 | 6.3/450 E 16,000 12BNP4A
110 4.2/450 E 14,000 12CNP4
[ 110 6.3/600 E 23,000 23ETP4
110 6.3/450 E 23,000 23FDP4b |
110 6.3/450 E 23,000 | 23FMP4b
110 6.3/450 E | 23,000 |23GJP4Ab
110 6.3/600 E 23,000 | 23GSP49 |
110 [ 6.3/450 E 22,000 23GWp4b
110 6.3/450 E 23,000 23HFP4A
110 6.3/450 E 23,000 23HGP 49
110 6.3/450 E 23,500 | HUP4AP
110 6.3/450 E 22,000 | 23HWP4Ab.9
110 6.3/450 E 23,000 23HXP4
110 6.3/450 E 23,000 23JEP4
110 6.3/450 E 23,500 | 23JGP4b
114 6.3/450 E 20,000 16BGP4
114 6.3/450 E 20,000 16CHP4Ab
. 114 6.3/450 E 18,000 16CMP4A
114 6.3/450 E 22,000 17EMP4P
m@m Electronic PICTURE

TUBE GUIDE 3
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RCA P

ICTURE TUBE GUIDE

Black-and-White Picture Tubes

areo?es?
i Design-
Dellec;lon Heater ing M::i:“g:m RCA |
note Volts/mA | Method
(Approx.) ens o Anode Type
Degrees [ Volts

[ 114 | 6.3/450 E 23,000 19DQP4

|14 6.3/600 E 23,000 19DRP4
114 6.3/600 E 20,000 19DSP4b
114 6.3/450 E 20,000 19EAP4D
114 6.3/450 E 22,000 19DUP4b

[ 114 6.3/600 E 18,000 19EHP4A

[ 114 6.3 450 E 21,000 19ENP4AD
114 6.3/450 E 23,500 19FEP4BD |

[ 114 6.3/450 E 18,000 19FJP4A
114 6.3/450 E 23,000 19FLP4
114 6.3/600 E 23,000 19FNP49 |
114 6.3/450 E 20,000 19FQP4b.g
114 6.3 450 E 23,000 19GEP4A9
114 | 6.3/450 E 23,000 19GJP4A
114 | 6.3/450 E 23,000 205P4b
114 6.3/450 E 23,000 20TP4
114 6.3/450 E 23,000 21FVP4
114 6.3,450 E 22,000 21FYP4b.9

[ 114 6.3/450 E 23,500 21GAP4Ab
114 6.3/450 E 23,000 23EQP4 |
114 | 63600 E 23,000 23ERP4 |

p— |

T T Focus- T _T ] .

4 1 —Tl .

! Rectangular Glass Envelope Cont'd
| Banded Rectangular Glass Tubes

NCHERRY
Components TUBE GUIDE 3



RCA PICTURE TUBE GUIDE

Color Picture Tubes

Greatest | Boame:
| Deflection | Heater ing
Angle | Volts/mA | Method
(Approx.)

D
egrees |

—

_ . _
Design-

Moximum  RCA
Anode | Type
Volts

ROUND GLASS ENVELOPE

Conventionol Types

e |

45 6.3/1800 | F 22,000 | 156P22
| 70 6.3/1600 | E 27.500 | 21CYP22A |
70 6.3/1800 E 27500 | 21FBP22
. 70 5.3/1800 E 27500 | 21FBP22A!
[ 70 6.3/1800 E 27,500 | 216uP22}
Integrol Protective Window Types
| 70 6.3/1800 E 27,500 | 21FsP22¢
70 6.3/1800 E 27,500 | 21FJP2Ad.f
| 70 6.3/1800 E 27,500 | 216vp22d.¢
ROUND METAL ENVELOPE
70 | 6371800 | E 27,500 | 21AXP22A
[ RECTANGULAR GLASS ENVELOPE J
Conventionol Types
90 6390 | E 22,500 | 15kP22¢
90 6.3900 | E 27,500 19EXP 22
. [ 90 | 63/90 | E 27,500 | 196vP22!
90 | 6.3/900 E 27.500 | 22kp22
90 6.3/900 E 27,500 25BP22a}
90 6.3/900 E 27,500 | 25vp22t
| lntegrol Protective Window Types
‘ 90 6.3/900 E 22,500 | 15LP22%¢
| 90 6.3/900 E 27,500 19EYP224,¢ |
90 6.3/900 E 27.500 19Gwp22d, f
90 6.3/900 E 27,500 224p22d,f
90 6.3/900 ‘ E 27,500 | 25AP22a9.f
90 6.3/900 E 27,500 | 25Xxp229.f
‘ 92 | 6.3/1350 I E 27,500 | 23EGP22AY
PICTURE

m@m Electronic
Components

TUBE GUIDE 4
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RCA PICTURE TUBE GUIDE

Color Picture Tubes

[ Greatest | [ |
F - .
| Deflection | H ocus l Design- l
Angle v Iea;erA | mhg | Maximum RCA
| (Approx.) i olts/m Method \ Anode l Type '
| Degrees | Valts
I R L |
Banded Types
90 | 6.3/900 E l 22,500 | 15NP22f
90 | 6.3/900 E 27,500 ]9HCP22‘
Test Picture Tubes
ROUND GLASS ENVELOPE
53 | 6.3/600 l E 20,000 I SAXP4
RECTANGULAR GLASS ENVELOPE
0 | 631800 E 27,500 | 1828P22
90 6.3/600 E 22,000 | 8XP4
90 6.3/900 E 27,50 | 1830P22
110 6.3/600 E 22,000 | 8YP4

E  FElectrostatic; M = Magnetic
Cylindnical Faceplate

Internal Magnetic Shield
Fuceplate Treated
Low G9 Type, Faceplate Treated

Hi-I.ife type, features rare-earth red-emitting phosphor

§
a
b Low G Type
c
d
e
f
9

Integral Mounting lL.ugs

m@m Electronic
Components

PICTURE
TUBE GUIDE 4



Group Phosphor P22

Rare-Earth (Red), Sulfide (Blve & Green) Type’

Spectral-Energy Emission Characteristic

qa
‘ the 1elative intensities of the narrow-rmission bands of the red phosphor

are dependent on the tesolution of the measnring device.

SIMULTANEOUS EXCITATION OF RED PHOSPHOR, BLUE PHOSPHOR,
AND GREEN PHOSPHOR TO PRODUCE 9300° K + 27 M.PC.D.
WHITE {x=0.281, Y=0.3I1).

COMPONENT COLOR

C.I.E.COORDINATES

x Y
HED 0676 | ©.324
BLUE 0.55 006l |
GREEN 0.290 0.590

g [

4%:}

144.
Lyned

PEAKS IN THIS AREA

T

HOTHATT

RELATIVE RADIANT ENERGY

4000

5000
WAVELENGTH — ANGSTR

S0

00

OMS

92CM—-13088RI

@.\ RADIO CORPORATION OF AMERICA

Harrison, N )

v/ flectronic Components and Devices




Group Phosphor P22

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 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
I millisecond (Approx.} . . . . . . . . . . . .Red phosphor

Electronic Components and Devices Harrison, N. J.

= RADIO CORPORATION OF AMERICA @



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

Sopedrcll-Energ)7 Emission Characteristic

2 the tepsat fr rowerem i | fth
At {one " B T m uring device

SIMULTANEOUS EXCITATION OF RED PHOSPHOR. |_ | |
BLUE PHOSPHOK. ANO GREEN PHOSPHOR TO
PRODUCE 9300° K + 27 MP C D WHITE

|(x: 0281 ¥:0310)

e )
COMPONENT COLOR © * E Lwﬁmf‘m 1

1
nLo [0 | v |
BLUE o2 | o063 ]
GREEN | 0300 | 0600

an
o

o
o

RELATIVE RADIANT ENERGY

»
o

4000 5000 6000 7000
WAVELENGTH - ANGSTROMS
92LM=-I952

RADIO CORPORATION OF AMERICA

Col Harrison, N J




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

PERSISTENCE CHARACTERISTIC .
The persistence of the group phosphorescence ismedium shor
istence of the component phosphors 1asuch that after execa-
tation is removed, brightness decavs to a level not exteeding
10 per cent of the inmitial value in:

22 microseconds (Approx. ). Lo . .Blue phe T

60 R H
201 (Apy Ve oo Red .

RADIO CORPORATION OF AMERICA

Harrison, N. J




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

SPECIAL-PURPOSE KINESCOPES

Approx, | Focus- De- Minimum | Maximum| Tube
Bulb ing flec- Screen Anode Type
Dio. Method | tion Size VYoltsa
Inches Me th- Inches
od

Monitor Types

7 M M 6172 8,000 | 7cP4
7 E M 6 12,000 | 7TP4
8b E M 7-13/16b | 14,000 | 8HP4
8b E M 7-3/4b 22,000 | 8NP4
10 E M 9.1/8 20,000 | 105P4
17b E M 15.9/16b | 22,000¢c | 17DWP4
21b E M 20-1/4b 22,000c | 21EYP4

Display Cathode-Ray Tube

12b E M Has in- 16,000 4557
tegrol
pratec-
tive
wlndOW

Projection Types

5 E M| 4a1/2d 40,000¢ | sazPa

7 E M | 5x33/4]| 80,000c | 7NP4

7 E M |5 x 33/¢4| 80,000¢ | 7wP4

7 E M |5 x3.3/74¢| 80,000c | 4486
View-Finder Type

5 | v | M |4 | 8,000 | SFP4aA
Transcriber Type

s | e | m jaws | 27,000 | swpi

E Electrostotic.

M - Maognetic.

Design-Center volues unless otherwise noted.

=]

o

Diogonol.

Absolute vaolue.

a n

Quolity circle diometer.

e Quolity rectongle.

m@m Electronic CLASSIFICATION
Components CHART 1 5-69



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

FLYING-SPOT CATHODE-RAY TUBES

Approx.
Bulb
Dia.

Inches

Focus-
ing
Method

De-
flec-
tion
Me th-

od

Phosphor®

Maximum| T, be
Anode Type
Volts

Black-and-White Te

levision Types

5 E M P1S 27,0000 | swP1s
5 E M P16 27,000b [ 5ZP16
Color-Television Type
5 E M P24 27,000b [saup24
MONOSCOPES
A De-
RRFOXS Focus- flec- Maximum| Tybe
B‘f"’ ing tion Features Anode | Type
Dia. Method Meth- Voltsc
Inches o]
2 E E Customized | 2,500d | 4560
metal
stencil
electrode
pattern
5 E M Indian 1,500b 2F21
Head
Pattern
5 E M Pattern 1,500b 1699
individually
styled to
customer

requirements

E - Electrostatic.
M - Magnetic.

b Design-center value.
c Paottern-electrode voltage.

d Absolute-maximum value.

o See sheet Features of Fluorescent Screens.

(R

Electronic

Components

CLASSIFICATION
CHART 1



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

OSCILLOGRAPH TUBES
Phosphor Approx, Mox. Tube
Bulb Anode Type
Dio. Volts®
Inches

Electrostatic-Deflection & Focus Types
Pl 1 1,500 1EPI
P1 ? 1,100 24P1A
Pl 2 2,500 2BP1
Pl 2 600 902A
Pl 3 1,500 3APIA
Pl 3 2,750 JAQPI
Pl 3 2,000 3BPI1A
Pl 3 2,500 3KP1
Pl 3 2,500 3RPI
P1 3 2,500 3RPI1A
Pl 3 2,500 3WP1
Pl 5 2,000 S5BP1A
Pl 5 2,500 5UP1
Pl 7 4,000 7UPl
P 5 2,800b 4499
P2 1 1,500 1EP2
P7 3 2,500 3KP7
P7 3 2,500 3RP7A
P7 5 2,500 5up7
P11 1 1,500 1EP N
P 2 2,500 2BP1
Pl 3 2,500 3KP1
P11 3 2,500 3WPI1I
P11 5 2,500 5UPIl
P31 5 2,500 5UP31
P31 7 4,000 7UP31

o Design.center volue.

b Absolute-moximum volue.

m@m Electronic CLASSIFICATION
Components CHART 2 569



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

OSCILLOGRAPH TUBES (Cont'd )
Phosphor Approx. Max. Tube
Bulb Post Type
Dio. Accel.
Inches erotor
Volts
Electrostotic-Deflection & Focus Types With
Post-Deflection Accelerotor
Pl 3 4,000 3JP1
Pl 5 6,000 SABPI1
Pl 5 6,000 SADPI
Pl 3 4,000 SCPIA
P7 3 4,000 3JpP7
P7 5 6,000b 4510
P 5 6,000 SABPI11
P 5 4,000 SCP11A
P31 5 6,000 SABP31
P31 5 6,000 SADP3I
P31 5 8,000b 4489
P31 7 8,000b 4490
P31 8 8,000b 4491
Phosphor Approx. Mox. Tube
Bulb Anode Type
Dio. Volts
Inches
Mognetic-Deflection & Focus Types
P7 5 8,000 SFP7A
P7 7 8,000 7BP7A
P7 7 8,000 TMP7
b Absolute-moximum volue,

IREE

Electronic
Components

CLASSIFICATION

CHART 2



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

STORAGE TUBES
- Tube
D
Name escription Type
Display Ruggedized, 5''-diometer type 2053
having electrostatic-focus and
deflection writing gun
Display Ruyyediced, 10 -diameter type 4412
having electrostatic-focus and
deflection writing gun
Display 5¢.diameter type having elec- 4454
trostatic-focus and magnetic-
deflection writing gun
Display 5'.diometer type having elec- 6866
trostatic-focus and deflection
writing gun
Display 5''.diometer type having elec- 7183A
trostatic-focus and magnetic-
deflection writing gun
Display Ruggedized, 5''-diameter type 72688
having two electrostatic-focus
and deflection writing guns
Display 5'.diameter type having elec- 7315
trostatic-focus and deflection
writing gun
Radechon Single-beam barrier-grid type 6499
for digital data storage
Radechon Variant of 6499 for binary mem- 1858
oty systems in computers
Graphechon Single-converter type with read- 7539
ing gun and writing gun
Electronic CLASSIFICATION
5-69
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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 maanet.

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-voit/600-milliampere heater.
The receiver picture tube heater circuit must be modified to use this
replacement type.

G.A conversion Kit {(RCA Part No. 12B202)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 information ig
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 repiace-
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. 12B101) 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.

m@ Electronic INTERCHANGEABILITY
Components GUIDE 1 8-70



RCA PICTURE TUBE

INTERCHANGEABILITY GUIDE

Typ—e - - —-rTTpe
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
Color Picture Tubes .
115P22 C-11WP22 D| 19HFP22  H19GWP22 D
11WP22 C-19GWP22/
19€ YP22 D
15AEP22 y15aEP22 ‘D
15AFP22 C-15AEP22 pD| 19HJP22 H-19HCP22
15AGP22 19HKP22 19HKP22  -D
C-19HCP 22/
15LP22 H-15LP22 D _lQHKP?? «D
c-|5u;222 Ol ToHNP22  H.19HNP22 D
15NP22 E"J?ﬁ‘pgz :8 C19HNP22 D
19HQP22  H 19GVP22 D
H-15AEP22 ) ;
155P22 C-19GVP22/
C-15AEP22 ) 198 XP22 5
L SNE22 D) 1emmP22 Ha9GWP22 D .
1oz CaISNEZ2 o C-19GWP22/
H-16LP22 D 19EYP22 D
15WP22
C-15LP22 D| 19HxP22  H 19HCP22/
H-16NP22 ) 19HKP22 D
R i C-15NP22 ) C-19HCP 22/
17€2P22  H-17€ZP22 D 9L K22 D
17FAP22  C-17€ZP22 +D| 1948P22 H-19G VP22 D
19JDP22  C-19GVP22/
19EXP22 D
H-19GVP22 D 5.2
19EXP22  C.19GVP29/ 194GP22 H-19JWP22 D
198 XP22 D C 19JWP22 D
19EY P22 . D| 194HP22 H 19GWP22 D
19Fmp22  H-19GWP22 C-19GWP22/
19F xp22  C 19GWP22/ 19EYP22 D
19GSP2?2 HelS\7eH] 0| T19ikP22  H 19GWP22 D
19GVP22  H.19GVP22 D C 19GWP22/
19GVP22/ C.19GVP22 19€EYP22 D
19EXP22  19E XP22 D1 190WP22  H 19JWP22 D
19GWP22  H 19GWP22 D C 194wWP22 D .
19GWP22/ C.19GWP22/ 21AXP22  C21AXP22A D
19EYP22  19EYP22 D | 21AXP22A C-21CYP22A CN
N H-19G VP22 21AXP22A/ C-21FBP22 CJN
19GXxP22 g2 ioss € 21AXP22  H21GUP22  CJN
19GYP22 19E ZP22 c C-21GUP22/
TTTEE 5 21FBP22A  CJN
19GZP22  C 19GWP22/ 21CYP22  C21CYP22A D
19€ YP22 o| 21cypP22a  c.21FBP22 J
H21GUP22
19Hgpy7  H19GwP22 0 C-21GUP22/
CgIGWhID 21FBP22A 4
19E YP22 D N
YRTTITTTET, 21FBP22  C-21FBP22 D
19HCP22 ‘QHK,,??? .o| 21FBP22a  H-21GUP22
19HCP22 C-21GUP22/
19HKP2y C-19HCP22
19HKP 22 .0 21FBP22A .

* See note on back of sheet 2 of this guide.
A See Replacement information in front of this guide.
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RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE

Type Type
To Be * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
C-21F 02 D H.-25YP22 D
22, n21GvP22 3 | maer22  ciasvP2y
C-21GVP22/ 258P224 D
AP 21F JP22A J
S ’s H-25XP22 D
H-22J L | 25AFP C-25%P22/
21GFP22
2GLp22  C224P22 L 25AP22A D
21GRP22 25AGP22 H-25A P22 D
NGup22  H21G0P22 D | 24022  C25A22 <D
21gup2  C-21FBP22 D | 2:sanpP32  HISXPI? D
21FBP22A C-21GUP22/ 25AP22 C-25XP22/
21FBP22A D | 25AP22A 28AP22A D
21GVP22 H-21GVP22 D | 25AQP22
216ve221  C2ETE, © | mase22
: H-25A P22 D
AT 21FJP22A D 22‘)’::223 C-25AJP22 D
H-224P22 L
newe2z 22055 - | mazP22
H-21GVP22 D H-25XP22 D
21GXP22 VR P22 25BMP22  C-25XP22/
ngvye22 G21FJ D
C-21GVP22/ _25AP22A D
21FIP22A D H-25YP22 D
H-22UP22 0| 2ep2s C-25vP22/
22ADP22 et 258P22A D
3oAGP22  C-22UP22 D
22AHP22 25CP22 H-25XP22 D
oy A22P22 D | 25CP224  C-25XP22 o
224 Capa2 o  25AP22A
— STE H.25YP22 D
H-22KP22 o | 25FP22a  CBYP2Y
2KP22 05 1p0y 5 258:222A D
H.25XP22 b
ez H22E2 Dl 2cP22  c.zmxp2z/
P22 D | 25GP224 25AP22A >
2RP22 20000 0 H25vP22 o
— 25RP22 C-25YP22/
B H.224P22 D 25BP22A D
G222I522 —12 H-25XP22 D
H.22UP22 -D | 255P22 C-25%P22/
220P22
xe2z LT o
22YP22 ¢ 20P22 D | 25vp22  C-25XP22/
258P22A D
23eGP22 C 23EGP22 D
23EGP22A C 23EGP22A BWP22 | 25xP22 D
A25XP22 o | 25xP22 )
25ABP22 Joxp22/  C25XP22
C-25XP22/ SEAPIIA D
25AP22A D | _25AP22A °
ggzggg/ H-25YP22 D
25ADP22  H-25AJP22 ) C-25YP22/
C 25A4P22 .p | 258P22A 258P22A D
* Sec note on back of sheet 2 of this gudde

A See Replacement information i front of this vuide.
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RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE

-Type- o Type
To Be * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
25ZP22 H-25XP22 D | 4908GB22 H-19GVP22 D ‘
C-25XP22/ C-19GVP22/
25AP22A D 19E XP22 D
370AB22 H-15NP22 * D | 390BHB22 H-19GWP22 D
370C822 C-15NP22 +D C-19GWP22/
490AB22 H-19GVP22 J 19EYP22 8]
490ACB22  C19GVP22 490BNB22  H-19JWP22 D
490ADB22 19EXP22 J C-19JWP22 D .
490AEB22 H-19GWP22 J | 4908RB22 H-19GWP22 D
490AFB22 C-19GWP22/ C-19GWP22/
490AGB22 19EY P22 J 19E Y P22 D
430AHB22  H-19GVP22 J | 4%0BVB22  H-19JWP22 D
C 19GV|':22 490BXB22  C-19JWP22 D
19EIXE22 J | as0ce22  H-19GvP22 1
430AHB22A H-19GVP22 D | ag0D8B22 C19GVP22/
C-19GVP22/ 490EB22 19E XP22 J
19E XP22 D | 490EB22A
490AJB22  H-19GWP22 D | 490FB22
490AJB22A C-19GWP22 490GB 22
__19EYP22 D | 490HB22 H-19G VP22 D
49UAKB2Z H 19GVP22 J | 4904822 C-19GVP22/
490ALB22 C-19GVP22/ 490J822A 19E XP22
490AMB22 V9E XP22 J
490KB22  H-19GVP22 J
490ANB22 490KB22A  C-19GVP22/
490ARB22 H 19GWP22 J | a90LB22 19E XP22 J
C 19GWP22 490MB22
19EYP22 J ] 4a90NB22  H19GWP22 J
W 490RB22 C-19GWP22/
490ASB22 M 19GWP22 O | 4208872 19E YP22 J
C 19GWP22/ 4907622
YP D |——
S— 19 vP22 490UB22  H-19GVP22 J
490BAB22  H 19GVP22 %) C-19GVP22/
C-19GVP22 19E XP2?2 J
19E X P22 D | 490vB22  H-19GWP22 J
C-19GWP22/ .
490BCB22  H.19GWP22 D 19EYP22 J
C-19GWP 22/ 490WB22  H 19GVP22 J
19EYP22 D C-19GVP22/
19€ XP22 J
490BDB22  H-19GWP22 J | a90XxB22  H 19GWP27 J
C-19GWP22) 490YB22  C-19GWP22/
19EYP22 J | 4902822 19EYP22 J

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. .
4 Scee Replacement information in front of this guide.

m@ Electronic INTERCHANGEABILITY
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RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE

T}pe Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
Black & White Picture Tubes
7JP4 7JP4 D| 16BQP4  16CMP4 .C
8DP4 8DP4 D | 16CHPa_ 16ATP4 -E
9AEP4 _ 9AEP4 D :2:\‘/6’;: ‘2:'(‘3":“‘ - ED
1 4 .
IwP4 9IWP4 D 16capa
1NATPA 10ATP4 D 16CEPA 16CMP4A - D
11AP4 T1HP4A *D116CHPA  16CHPAA ‘D
LT 16CHP4A
UG ICHS Df16copa  16cMPan +D
11GP4 11GP4 .D | 16CMPa
11HPA4 11HP4A . D | 16CMP4A
11HP4A 16CTPA  16BGP4 :C
12BNP4  12BNP4A .D| 16CUP4  16CMP4A +C
12BNP4A 16CVP4  16CHP4A *CE
12CFP4 12CNP4 «D 16KP4 16RP4B A
12CGP4  12BNP4A .D | 16KP4A
12CNP4 12CNP4 . D | 16QP4 16RP4B AP
16RP4 16RP4B A
12DEP4  12DEP4 D | 1erpa;
12DFP4 12DFP4 «D 16KP4
12DSP4  12DSP4 D : 2222‘2,
14NP4 14WP4 Al 6kPaa
14NP4A
14RP4 16RP4B 16RP4B D
14RP4AA 16TP4 16TP4 D
::3::4 awP4 D 16UP4 16RP4B AcP
1
1aWP4/ 16XP4 16RP4B AP
14Z2P4 17AP4 17BP4D ACP.
14Zpa 17ATP4  17BJP4 A
14zZp4/ 17ATPA/
14WP4 17AVP4
16ASP4  16CMP4A +E | 17ATP4A
16AXP4 17ATP4A
16AYP4__ 168GP4 TR B Yo Ae
16BFP4  16CMP4A «c |17avPa/
17ATP4
16BGP4  16BGP4 00| | Vi
16BKP4  16CHP4A :C | 17avPaa/
16BMP4  16BGP4 *CE[ 17ATP4A
A Sce Replacement information in front of this guide
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RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE

Tvp?r Type
ToBe * Replaced By To Be * Replaced By
Replaced RCA Type A | Replaced RCA Type A
178JP4 178JP4 D | 17FpPa .
178P4 178P4D AP :;’:‘2:”\
:;gg:g 178P4D A | 17upay
17RP4  17HPAC A
178P4C 17HP4A
178P4D  17BP4D D | 17HP4B .
17BRP4  17DSP4 A | 17HP4B/
17RP4C
178UP4  17BJP4 A | npac 17mPac 5
178ZP4  17DSP4 D
1782P4/ 17JP4 178P4D A
17CAP4/ 17KP4 17HP4C AK
17CKP4 17KP4A -
l7B 20 17LPa 17LPaB A .
17CAP4/
17LP4/
17CKP4/
17vP4
17BRP4
17CAP4 LRI
17LP4A/
17CBP4  17BJP4 A | 17vPaB
17CFP4_ 17CFP4 D {17LP4aB  17LP4B [>)
17CKP4_ 17DSP4 O | 17aPa 17QP48B A
17CLP4  17BJP4 ap|17QP4A
17CTP4  17EFP4 p |17QP4B  17QP4B D
17CWP4_ 17DSP4 o |11Rbec ! il R
17CYP4  17CFP4 =
17DAP4 17gAP4 g 175Pa___17LP48 AK
17UP4 17QP4B A
170HP4  17EFP4 P |-
17vP4 17LP4B A
17DKP4  17DSP4 C |17vea/
17DLP4  17DsP4 D | 17LP4 .
170aPa 17004 o |17vPas
17DRP4__ 17DRP4 p [17YP4 _ 170P4B A
170SP4  170SP4 O | 19ABP4  19ABP4 )
170TPa  170sPa c |19AcPa_ 19cHPa [>)
170xPa  17DXP4 D |19ADP4  19AVP4 D
17D2P4 19AFP4  19AFP4 [>) .
17EAP4  17HP4C AK| 19AGP4  19AVP4 [
17EBP4  17EFP4 D |19AHP4  19AYP4 )
17EFP4  17EFP4 D |19aJPa  19AJP4 D
17EMP4__ 17EMP4 *D |19aKkP4  19AVP4 D
17EWP4  17EWP4 *D [19anPa 19aYP4 c .
17FCP4  17FCP4 <D |J9aRPa  19aFPa )

A See Replacement information in front of this guide.
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A See Replacement information in front of this guide.

RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE
Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
‘ 19ATP4  19AFP4 C | 19DHP4  19DSP4 D
19AUP4  19AFP4 D | 19DKP4  19DRP4 -E
19AVP4  19AVP4 D | 19DLP4 19CHP4 D
19AWP4  19AYP4 C {19DNP4  19DRP4 - E
19AXP4  19AYP4 D |19DQP4  19DQP4 ‘D
Q 19AYP4 19DRP4  19DRP4 .D
19AZP4  19AVP4 D [19DsP4  19DSP4 -D
19BDP4 19BDP4 D l19DTP4 19DQP4 .C
19BHP4  19AVP4 D |19puPa  19DUPA  .D
19BLP4 19AVP4 C (19DwPa 19DQP4 D
. 19BMP4  19AFP4 C |19EAP4  19FEP4B  .p
19BRP4  19DRP4 -E |19EBP4 19EBP4 .D
19BSP4 19AVP4 C [19EDP4  19DRP4 D
19BTP4
19BVP4  19A VP4 D ::E;’: ::scs‘,:’: :D
19BWP4  19AYP4 D |isenpa — o)
*D
19BXP4  19AYP4 E [19eHPaA
19CAP4  19AVP4 C |19esra 19FEP4B )
Ledoli) | e G D [1gELPa  19AVPa D
1SCFP4 _ 19CHP4 CEligEMPa  196BP4 -C
19CHP4 _ 19CHP4 D |19eEnPa  19FEPaB D
19CJP4 19AVP4 D | 19ENP4A
19CKP4  19CHP4 E [19ERP4  19DRP4 D
19CLP4  19BDP4 D |19€eSP4 19DSP4 «D
19CMP4  19CMP4 D {19EUP4  19DRP4 )
19CMP4A
19EVP4 19DQP4 .
. 19CQP4 19CXP4 D |19ewra ©
19CRP4  19BDP4 D (19EZP4 19E2P4 ‘D
19CSP4 19CHP4 D |19FBP4 19EGP4 ‘D
19FCP4  19DQP4 ‘D
19CUP4  19CMP4 D |y9rcpan
‘ 19CXP4 19CXP4 D | 19FDP4
19CYP4 19AVP4 19F EP4 19FEP4B D
19CZP4 130094 t(z: LOF EPAA
19DAP4 113»;5;:8, _19FEP4B ‘D
19DQP4 ‘D
19DCP4  19DRP4 D | 19FJpan
19DEP4  19AVP4 E |19FLP4  19FLPa ‘D
19DFPa 19FSP4_ 19FEPA4B ‘D
' 90F 19CHP4 D 199FTPa  19FLPa “D
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RCA PICTURE TUBE

INTERCHANGEABILITY GUIDE

Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
19FWP4  19AYP4 D 21AFP4 _ 21YP4B AP
19GAP4 19GAP4 D 21ALP4 21CBP4A AP
19GBP4___19DQP4 E 21ALP4A
19GEP4  19GEP4A D | 21AaLPaB
19GEP4A 21ALP4B/
_19GHP4___19DUP4 «c_|21A AME4D
19GJP4  19DQPA D | 21AMP4A
19GJP4A 21AMP4B 21AMP4B D
19GNP4  19DRP4 -D 21ANP4  21CBP4A AP
19GRP4 _ 19DQP4 .D | 21ANP4A
19GTP4  19FEP4B -C 21AP4 212PAC G
19%Pa 19AVPa ) 21AQF4  21AMP4B AP
19YP4 T9AVPA T | 21AQP4A
19zP4 19AVP4 D | 21asP4a  21xpPaB AP
20CP4 20DP4D ACPl 21ATP4  21CBP4A AP
20CP4A _ 20DP4D AC | 21ATP4A
200P4D ACP 2;?:;’;2*
ggg::g 20DP4D AP | 21ATP4B
21AUP4  21AVPAC A
20DP4A 21AUP4A
20DP4A/ 20DP4D A 21AUP4B
20CP4A 21AUP4B/
20DP4B 20D P4D AP | 21AUP4A
20DP4AC 21AUP4AC 21AVP4C D
20DP4C/ 20DP4D A |21avPa  21avPac A
20CP4D 21AVP4/
20DP4D 20DP4D D 21AUZ4
20RP4___ 20RPA T 3N
205P4  J0S5P4 D1 21avPas/
20TP4 20TP4 <D
50XP4 21AVP4A
20YP4 06P4 D 21AVP4B/
20ZP4 205P4 D 21AUP4B
21AVP4A
nags, dawes 2| hage
21AMP4 21AVPAC  21AVP4C 9]
21ACP4A 21AWP4  21AWP4A A
2%2%‘4&& 21AWP4A 21awWP4A D
21AYP4  21XP4B A
21ACP4A/ 2_13AP4 1 PAA D
21BCP4 __ 21YP4B c
21{1‘%232‘/ 218DP4 __ 21AVP4C D
21AMP4A 21BNP4 __ 21CBPAA D

A See Replacement information in front of this guide.
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RCA PICTURE TUBE
INTFRCHANGEABILITY GUIDE

e

Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
21BSP4  21AMP4B A | 21EPAA  21EP4C A
21BTP4__ 21CBPAA A (| 2UEEL
e 2ILBPA  21CBFAA D | 2EPAC_ 21EPAC o
21CBP4A 21EQP4  21EMP4/ D
21CBP4A/ 21ESP4 21EQP4
21CBP4/ 21ETP4
2’;’(1:%!\::; 21EVP4  21FDP4 CF
N ~ 21FAP4  21EMP4/ D
. 21CEP4  21EMP4/ D 21EQP4
21CEPAA  21EQPA 21FDP4  21FDP4 D
21CMP4  21CBP4A A | 21FLPa 21cBPaA D
21CaPa  21CQaP4 D | 21Fra  21FPaD AP
21CUP4  21AMP4B A 1 21FPaa 21FPaD A
21CVP4  21CBP4A D | 21FPaC
4TOI S VICAPYA A | 21FPAD  21FP4D D
21DEP4 T | 2ikpa 2meen 0
21DEP4A 21KP4A
21DEP4A/ 21MP4 21YP4B E
21DEP4/ 21WP4  21WP4B A
21CZP4 21WP4A
21DFP4  21EMP4/ D | _21WP4B  21wP4B D
21EQP4 21XP4  21XxPaB A
21DHP4  21DHP4 D | 21XP4A
21DLP4  21DLP4 D | 21XP4B  21xP4B 2)
21DMP4  21EMPA 21YP4  21vYPaB A
2252"0,,,/4 O | 21vpan
21DNP4  21CBP4A Ap|_21YP4B  21YP4B D
210QP4  21DLPa D | 21zP4 21ZP4C AP
21DRP4  21CBP4A ) g:ii’,:g 212ZPacC Q
21DSP4  21DSP4 O | oms oo
21EAP4  21FDP4 F [23acra 3vpa D
21EDP4 21EMP4/ D 23AFP4 2 &
21EMP4  21EQP4
21EMPa/ 23AGP4  23CP4 C
21EQP4 23AHP4  23AHP4/ D
21EP4C AP| 23AKP4  23FP4A C

A See Replacement information in front of this guide.
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RCA PICTURE TUBE

INTERCHANGEABILITY GUIDE

 Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
23ALP4  23CQP4 D | 230LP4  23ENP4 .C
23ANP4  23BKP4 D [23DLPaA
23ARP4  23ARP4 p [23DNP4_ 23BKP4 b
23ASP4  23ASP4 p [23BP4  23CP4 c
23DQP4  23BKP4 M
23ATP4 23BKP4 D | 23DSP4 23ENP4 M
23AUP4  23AHP4/ D |.23DSP4A
23DTP4  23EKP4 D
23AVPA  23CP4 c | 230xPa  23cpa )
23AWPA  23BJP4 C | 230vPa  23eTPa )
23BAP4 23CP4 C | 23DzZP4 23EQP4 D
238DP4 23YP4 D -2_:1E“(':'P5 PET-TLE
2_epa e U1 23enPa 23ENPA D
238MP4__ 23YP4 D) [23EES___23€P4 D
R0 i o | 23EQPa_ 23eQP4 )
4, .

T
238QP4  23BQP4 D ||y -
238TP4 23YP4 D | 23ewP4A
B a 23EYP4  23EYPA_ 5]
238XP4__ 23EKP4 .g |23€zPa  23€2Pa "D

RO SRR o | 23FBPa_ 23ENPa o)
23CBP4 _ 23BQP4 D ggi g’;’; R b
20CE G 5 AN D [23Fepa  23ENPa )
2SCGEIN. (GCCES D | 23FHP4  23GJPAA ‘D
BePaa D | 23Fspa  23ETP4 D
23CQPa  23CQP4 o |23FLPa  2%EKP4 D
23CUPa 2:;EP4— C 23FMP4 23HFP4A *D

e T 23FPa  23FPaA D
23C2P4 23AHP4 D | 23FP4A

e T—
HRIGS | Al D 153rvPa 23HFPaA <D
23DKP4 _23EKP4 D 23F VP4A

A See Replacement information in front of this guide.
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RCA PICTURE TUBE

INTERCHANGEABILITY GUIDE

Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
23FZP4 23GSP4 *D | 23xP4 23YP4 D
23GBP4___ 23HFP4A +D |-23YP4
23GEPA__ 23ENP4___ - | 238ADP4  24CP4B A
230FP4__ 23HGPA <D | Z3ADF4/
23GJP4  23GJPAA <p | 28vPaA/
23GJPaA 24%4“
3 4TP4
2:‘GP4 23CP4 D 24AEP4 24AEP4 D
23GSP4__ 23GSP4 E
= 5 24AHP4  24AHP4 3]
23GTP4 _ 23ETP4 D
5 24ALP4  24AMP4 D
23GUP4 _ 23FRP4 D
. 24ANP4__ 24AFP4 A
23GVP4 _ 23HUP4A O | 2aAUPa  9aalpa B
23GWP4 23GwWP4 * D |2aAavPa 24BEP4 F
23GXP4 %gSSN ° D | 24BEP4 _ 24BEP4 D
23GZP4 KP4 -E | 2acPa 24CP4B [5)
23HFP4  23HFP4A °D | 2acPaA  24CPaB A
23HFP4A
1% e a2 T —
23HLP4 _ 23GSP4 D} Aam-
LTI e 24VP4A
23HWP4_ 23HWPAA <D | 24xPa 24CPaB AP
23HWP4A 23HWPAA <D | 2avYPa 24AEP4 A
23HXP4__ 23HFP4A -D | _242Pa 4 [3)
23HYP4 _ 23JEPA +D | 250RB4  9wWP4 =
23JAP4  23GJPaA <D | 310AVB4 12CNPA ’g
23JBP4 _ 23FSP4 .c_|-470 A—QB—%—p—“——D-" 19AYP
23JEPA  23JEPa .g 500KB4__ 201P4 ;
SG10FP4A 10FP4 A D
23068 23FRP4 *D_|'SG14wPa 14WP4 D
23JHP4  23HFP4A *D |'SG16KPaA 16RP4B [»)
23JLP4 23HUP4A D | SG17BJP4_17BjP4 ()
23JP4 23JP4 D_|SG178PaB_17BP4D D
23KP4 23FP4A C | sG17CKP4 17DSP4 D
23KP4A GI17HP4R 17HPaC D
23LP4 23ETPA D I7LP4A 17LP48 T
23MP4 23FP4A D | SG17QP4as 170P4A8
23MP4/ SG2 OCJ’_QQZDQLQ.__(;
23MP4A/ SG?‘ACP4A 21AMP4B D
23WP4 1 21AVP4 )
SG;21AWP4 21AWPAA D
23MP4A | SG21'DEPAAZIEMP4/ D
23NP4 23NP4 O 21EQP4
23QP4  23cP4 D |SG21EPAR 21EPAC D
23TP4 23YP4 C | SG21FLP4 21CBP4A D
230p4 234 D |SGZ1ER4C Z1ERSD — D
23WP4  23FPAA D X < -

A See Rep[memen! information in front of this guldu
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RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE

Tvpé Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
SG21XP4A 21XP4B D |SG24AEP4 2_4AEP4 ~ D
SG21YP4A 21YP4B D |SG24CP4A 24CP4B D '
S$G212P4B 212PAC D

a See Replacement information in front of this guide.
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Safety Precautions
For Color Picture Tubes

WARNING

. X-Radiation.

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-volitage 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

m@m Electronic SAFETY PRECAUTIONS
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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.

m@ Electronic SAFETY PRECAUTIONS
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FEATURES OF FLUORESCENT SCREENS

The fluvrescent screens of the cathode-ray tubes coveredin

this Section are identified according to phosphor number,

e.g., P, P2, P4, P5, P71, etc.

Phosphor Pl produces a brilliant spot having yellowish-green

fluorescence and medium persistence. Types havingthis phosphor
. are particularly useful for general oscillographic applications

in whach racurrent-wave phenomena are to be observed visually.

Phosphor P2 is a medium-persistence screen which exhiibits

yeilowish-green fluorescence and phosphorescence. The
phosphorescence may persist for over a minute under condi-
tions of adequate excitation and low-ambient light. Types

utilizing this phosphor are particularly useful for observing
. either low- or medium-speed non-recurring phenomena.

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

Phosphor P5 produces a highly actinic spot having Llue
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 excitationby the electron beam, this phosphor
produces a purplish-blue fluorescence. After excitation, the
screen exhibits a yel lowish-green phosphorescence which persists
for several minutes. Types having this phosphor are particularly
useful where either extremely low-speed recurrent phenomena or
medium-speed non-recurrent phenomena are to be observed.

Phosphor P11 produces a brilliant actinic spotof blue fluo-
rescence and medium-short persistence to permit its use in all
. photographic applications except those in which film moves

at high speed. P11 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 a long-persistence cascade (two-layer) screen.
During excitation by the electron beam, this phosphor exhibits
purplish-blue fluorescence. After excitation, it exhibits
a yellowish-orange phosphorescence which persists fora little
over a minute. Types utilizing this phosphorare particularly
useful for observingeither low- and medium-speed non-recurring
. phenomena or high-speed recurring phenomena.

11-358 ELECTRON TUBE DIVISION SCREEN
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FEATURES OF FLUORESCENT SCREENS

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

Phosphor P16 has violet aswell as near-ultroviolet fluorescence
and phosphorescencewith very short persistence. This phosphor
has a stable, exponential decay characteristic andis particu-
larly nseful for the high-speed scanning requirements of a
flying-spot video-signal generator.

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

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

Phosphor P24 is a short-persistence phosphor with green fluo-
rescence and phosphorescence. 1Its 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 |
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR P2
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AVERAGE CHARACTERISTICS OF PHOSPHOR Ne4

ittt

i
. "-‘NOTE THESE CURVES ARE GENERAL FOR CATHODE-RAY —
: TYPES HAVING PHOSPHOR N24.
i OF THESE CURVES, THEREFORE, DEPENDS ON THE =

MAXIMUM RATINGS OF SPECIFIC TYPES.

B e e

APPLICATION '

!. I"'fil

£ 5 81w il L 58

10

!:‘:522;.; e

L E2000

oeTe o el IR S A

0CT.5,1938

030

CANDLEPOWER PER SQ CM
RCA RADIOTRON DIVIS|0N
ANTRALT NG ClasemnY

O10f—=

[=]

92C-4979

HIGH ~ VOLTAGE ELECTRODE (ANODE N22) MICROAMPERES PER SQ CM



ey

AVERAGE CHARACTERISTICS OF PHOSPHOR Ne4

B

I

ot s e 1

—: NOTE : THESE CURVES ARE GENERAL FOR CATHODE-RAY —

TYPES HAVING PHOSPHOR N24q.

OF THESE CURVES,THEREFORE, DEPENDS ON THE

THE MAXIMUM RATINGS OF SPEC

1

APPLICATION

IFIC TYPES,

12000

10000

8000

6000

/

\NIE
NoEEL
=
Nl
= \ \\ e

\

B ) gt \

o - _’_’ - >&\ \\\ :
- l 3‘70

: | Ty
L= RS s TS P EO S B
g g 3 S °
3 3 a )

ocT. 5,1938 AN S ation bvision - ™ 92¢-4a978

2 A wan_fe

| Worid Radio Histor/

HIGH -VOLTAGE ELECTRODE (ANODE N22)VOLTS




ASHIl MIN NOSHIIYH YO ITAY 30 NOUYIONOD O ave

HEL-WDZ6 INIWLY V430 38Nn1 6v6l's ATNr
SWONLSONV-HLONIIIAYM
000L 0009 0006 000% 000€
nma, TT TH 0
1
1
.
1
1
1 0z
I
l
] ENREERE
bl
&
SEnEm o
>
1 oy =
= <
+
4+ P
4 >
1 ]
>
rd
-
A 09 m
r4
m
x
\ 1 o
<
i r
T
. L 08
it
1
- 00!
1
1 T 1] y
| 1 3
+ ! -
HHHH No000L :3BNLVEIJWIL 800D ]
T v o o e B
111 et et it e
>3d03§3NI\4 03M3|A AILD34910 NI a3sNn

5N HOHJSOHd 40
DILSIHILOVHVYHD NOISSIWI ADY3NI-1VHLD3dS







SULFIDF TYPF

SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR P4

5000
WAVELENGTH-ANGSTROMS

4000

: B I JHWY. HH 1T
€I ISyl nanais by
d T WA ,-+”** 9 i ﬁ.ﬁ [ T 1T
adsssakansseRdi R NERREREEE et Do
[N NEEEREEE DN S NSRS S EURE NN RUR SRR RN r_, N B AR
*—1 1 ﬁ TT11 H|.+* H‘,_;I SR EEER R .4.“N N
&H %x = ﬁm i ™1 T 174%.%*.' .~_. 4-_1_ T
Fed |- wv+, il ++H | R ,..4, Frp Tt - t
.z.n”:ig:,, nnaienns R an R e o
; ,::,.L 1 I T 1
Shansadiasetanas EeeeEEdsEEEaasE FEE
SESANSAREe rgagungdnuntyl EENNRRN
i tytt il nenrdldnaw; 1
T ndlun %331:&:1
It RS FTEHT TR
Fr oK —- m.w 4‘»,11‘+f + 1+ “
L) P9 T T
b+ © 44— ir—rt o PSR N
P w - ,. f” -
- R HE
[« IrTp oy
~ > - iadl
.- p Ll =
t < rlﬁu,xlll_ﬂ. T ]
SO it r
M 3 EiR

b3 SIS S SN S W

w -
Fror T
L
M o« i
- w ~
- ]
~ O
- v -+ T T T i I ”
& =] ) =] =)
o o < N
I BN I RS il i (b ADH3INI LNVIQVY 3AILVIIY

7000
92CM-7316

6000
ARRISOM, NEW JERSEY

TUBE DIVISION

[Woria kadio Histo

RADIO COAPO

3000



PERSISTENCE CHARACTERISTIC
OF PHOSPHOR P4
SULFIDE TYPE

FOR KINESCOPES

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

FOR OSCILLOGRAPH TUBES

The persistence characteristics of the phosphores-
cence are the same as those shown for the P11l phos-
phor.

PERSIST. P4
TUBE DIVISION LF £
RADIO CORPORATION DFTRMERICATHARRISON, NEW JERSEY
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PERSISTENCE CHARACTERISTIC

OF PHOSPOR P4
SILICATE TYPE

The persistence of the phosphorescence is such that

its brightness does not exceed 7 per cent of the peak

value in 33 milliseconds after excitation is removed.
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR N2 5
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR P7
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BUILDUP CHARACTERISTICS
OF PHOSPHOR P7
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BUILDUP CHARACTERISTICS

OF PHOSPHOR P7
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PERSISTENCE CHARACTERISTICS
OF PHOSPHOR P7
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR N2 [}
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PERSISTENCE CHARACTERISTIC
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR Pl4
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SCREEN BRIGHTNESS—MILLIFOOT-LAMBERTS
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR Pl4
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PERSISTENCE CHARACTERISTIC
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR Pl6

T

CURVE IS ESSENTIALLY INDEPENDENT OF

TUBE OPERATING VALUES.
SPOT: SHARPLY FOCUSED.
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Phosphor P20

Persistence Characteristic
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Group Phosphor P22

SPECTRAL-ENERGY EMISSION CHARACTERISTIC

SIMULTANEOUS EXCITATION OF BLUE PHOSPHOR, GREEN
PHOSPHOR, AND RED PHOSPHOR TO PRODUCE 8500° K
+27M.PL.D. WHITF (X=0.287,Y=0.316).

COMPONENT COLOR CIE COORDINATES
GENERAL T jepEC DESIGNATION®
DESCRIPTION X Y
BLUE PURPLISH-BLUE 0146 0.052
GREEN YELLOWISH-GREEN 0.218 0,712
RED REDDISH-ORANGE 0674 0.326
SJEDEC COLOR CLASSIFICATION CORRESPONDING TO
CIE COORDINATE VALUES. |
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Group Phosphor P22

PERSISTENCE CHARACTERISTIC

The persistence cf 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

-ENERGY EMISSION CHARACTERISTIC

ey

SPECTRAL

PHOSPHOR, AND RED PHOSPHOR TO PRODUCE 9300° K -
+27M.P.C.O. WHITE(X=0.281,Y=0.31).

SIMULTANEQUS EXCITATION OF BLUE PHOSPHOR, GREEN "'
o

S —
C.1.E.COORDINATES
COMPONENT COLOR (- .

Y
BLUE 055 0.06!

' T GRFEN. | _0.265 | 0,585 |
G.342

RED
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' 4000 6000 7000
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92CM—-10857
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Group Phosphor P22
All-Sulfide Type

PERSISTENCE CHARACTERISTIC

short.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



OF PHOSPHOR P24

SPECTRAL ~ENERGY EMISSION CHARACTERISTIC
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR P24
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JEDEC PHOSPHOR P31

Spectral-Energy Emission Characteristic
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Picture-Tube

Dimensional Outlines

The Dimensironal Outlines an the following pages provide
the basic dimensions of HCA Picture Tubes. These Dimensional
Qutlines are classified by Bullb Designations in accordance
with the designation system established by the American
Standards Association. Tube neck length, tube overall length,
base designation, and the configuration of the external
conductive coating {when used) are not shown on these Dimensional
Outlines, These items are covered on the data sheets for
specific picture-tube types.

‘IThe terms used in the pittute-tube data slicets ts deseriba
the Tvpe of External Conductive Coating and the Contact 4rea
for Grounding are defined below:

Type of External Conductive Coating

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

Yodified 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 tothe positionof the contact
area usually employed for grounding a Begular 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.
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Dimensional Outline Bulb J67-1/2 A

FOR PICTURE TUBES UTILIZING BULB J67-1/2 A

(For bulbs with and without integral protective window)
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Dimensional Outline Bulb J67-1/2 B

FOR PICTURE TUBES UTILIZING BULB J67-1/2 B
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Dlmenslonal Outlme Bulb J'|09-'|/2 A/C

FOR PICTURE TUBES UTILIZING BULB J109-1/2 A/C ‘
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Bulb J112 A/B

Dimensional Outline

FOR PICTURE TUBES UTILIZING BULB JI12 A/B
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Dimensional Outline Bulb Ji125 A

FOR PICTURE TUBES UTILIZING BULB J125 A
AND PROTECTIVE WINDOW (FPI25 A) ‘
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Dimensional Outline

Bulb JI25 B
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Dimensional Outline

FOR PICTURE TUBES UTILIZING BULB J125 C2
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Bulb J125 C2

BULB J125 C2
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Dimensional Outline Bulb J129 A/B

FOR PICTURE TUBES UTILIZING BULB J129 A/B
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Dimensional Outline Bulb J132-1/2 A/B

FOR PICTURE TUBES UTILIZING BULB JI32-1/2 A/B
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Dlmensmnal Outline
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Bulb J132-1/2 C/D

BULB JI32-1/2 C/D
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Dimensional Outline
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Bulb JI133 B/D
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb J133 C/E

BULB JI33 C/E
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb J133 F/G

‘ BULB JI133 F/G
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Dimensional Outline

Bulb J149 A

FOR PICTURE TUBES UTILIZING BULB JI49 A
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Dimensional Outline Bulb J149 B

| FOR PICTURE TUBES UTILIZING BULB JI49 B
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Dimensional Outline

Bulb J149 C

FOR PICTURE TUBES UTILIZING BULB JI149 C AND PROTECTIVE PANEL
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Dimensional Outline

Bulb J149 F

FOR PICTURE TUBES UTILIZING BULB JIU9F
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Dimensional Outline

FOR PICTURE TUBES UTILIZING BULB Ji6l C/D ‘
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Bulb J161 C/D

BULB J161 C/D
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb J170 A/C

BULB JI70 A/C
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb JI170 B/D

BULB JI70 B/D
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb 171 B/F

BULB JI71 B/F
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Dimensional Outline Bulb J187 A

FOR PICTURE TUBES UTILIZING BULB J187A
AND PROTECTIVE PANEL FP198
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Dimensional Outline Bulb Ji187 B

FOR PICTURE TUBES UTILIZING BULB JI187 B
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Dimensional Outline

FOR PICTURE TUBES UTILIZING BULB J1B7 C/F
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT

RADIO CORPORATION OF AMERICA

Electron Tube Division

Harrison, N. J.



Bulb J187 D/G

BULB JI87 D/G AND PROTECTIVE PANEL
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. DIMENSIONS IN INCHES

RADIO CORPORATION OF AMERICA

’ |
\Q/ Electronic Components and Devices Harrison, N. J. 8-64



Dimensional Outline

Bulb JI187 E
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FOR PICTURE TUBES UTILIZING BULB JI87 E
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Dimensional Outline Bulb J187 H1

FOR PICTURE TUBES UTILIZING BULB JIB7 HI
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Dimensional Outline

Bulb J187 J

FOR PICTURE TUBES UTILIZING BULB JI187 J
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Bulb J187 K

Dimensional Outline

FOR PICTURE TUBES UTILIZING BULB JI87 K
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Dimensional Outline Bulb JI87 L

FOR PICTURE TUBES UTILIZING BULB J187 L
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Dimensional Outline

Bulb JI87M

FOR PICTURE TUBES UTILIZING BULB JIB7 M
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Dimensional Outline

Bulb JI92 A/B

FOR PICTURE TUBES UTILIZING BULB Ji92 A/B
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Dimensional Outline Bulb J192 C/D

FOR PICTURE TUBES UTILIZING BULB J192 C/D

: ~— OVERALL LENGTH"—~
N NECK
o™ %\ SCREEN LENGTH"
¥ HEIGHT
cﬁ‘" & 6875 ~10438 11884
= AT
!
v 7 \ M
// \ , / \ |sase
i 18500 | / 3}
| £125 | 87" =
' I | \f
, ol
X\ / \ ,/y No_ Ji=21
== e 1 i
S
[ SCREEN WIOTH !
21438 MN. !
\
n 226881125 ;\,L‘,
32R A°
— /
= /
/
= /
N
\ =
- 1128 * ()3I
W OtA €
ko ©
. (’\"‘xc,ﬁ ,\'LG’
9?« P‘\o
ﬁ«°€
92CL~1IS8TRI

DIMENSIONS [N INCHES

(n/?\ RADIO CORPORATION OF AMERICA OUTLINES
\\@/ Electronic Components_and Devices Harrison, N. J.



Dimensional Outline Bulb J214-1/2 A

FOR PICTURE TUBES UTILIZING BULB J2iU-1/2 A
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Dimensional Outline Bulb MJ135 A

FOR PICTURE TUBES UTILIZING BULB MJ135 A
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Dimensional Outline

FOR PICTURE TUBES UTILIZING BULB MJ166 A
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Bulb MJ166 A

BULB MJI66 A
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb MJ214 A
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X-Radiation Precautions
For Cathode-Ray Tubes

WARNING

.

@

RADIO CORPORATION OF AMERICA

Electron Tube Division Narrison, N. J
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Definitions

Of Cathode-Ray-Tube Terms

Ultor.,

Post-Ultor.,

RADIO CORPORATION OF AMERICA (%)

Electron Tube Division Harrison, N. J.



&)

REFERENCE-LINE GAUGE

C

JETEC N2G-110
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1.542"£.003"DIA fa——
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.500°'4.005"R;

N

%

E\\\

~ +.003”
I
eee -.000”
DIA.

le—— 2" DIA. —

WHEN TUBE NECK IS INSERTED THROUGH GAUGE,
REFERENCE LINE v/ILL BE DETERMINED BY PLANE
C-C’'WHEN GAUGE ISRESTING ON FUNNEL.

92CS-739IR|
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INDICATED AREA

6°.5° 2.5"
TAPER WITHIN

9-58

RADIO CORPRRBATIONH:
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CE-7391R1
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REFERENCE-LINE GAUGE
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REFERENCE-LINE GAUGE

~ JETEC N2G-126
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IEPI
OSCILLOGRAPH TUBE
ELECTRNSTATIC FOCLIS E\ ECTROSTATIC REFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage . . . . . ... B3 L. ac or dc volts
Current . . . . v . + & 0.6¢100% . .. ... ... amp
Direct Interelectrode Capacitances (Approx.):
Grid No. 1 to all other electrodes . . . . . . 6.5 upf
Deflecting electrode DJ| to
deflecting electrodo DJ2 v v v v o v v v 1.7 uuf
Deflecting electrode DJ3 to
deflecting electrode DJa . . + + . . « « 0.6 uf
DJ) to all other electrodes . . . « . . - « 5 f
DJy to all other electrodes . . . . . . . .+ . 5 upf
DJs to all other electrodes « « « « « » &+ & & 3.8 upuf
DJa to all other electrodes . . . . . . . . . 3.8 upf
Faceplate, Flat . . . . + « v v v v v v o o o » & Clear Glass
Phosphor (For Curves, see front of this Section). . . . . . P1
FlUOTESCENCE. v v v & » o+ o o s = o s o 5 o » o o = Green
Phosphorescence . . . « = + v & + o v s s 0 s s s Green
Persistence . « v o v v + v & = o o = 5 o s b s o= Medium
Focusing Method . + « v + v v v o v o o s v o & Electrostatic
Deflection Method . + + &« + v v v o o o s s & & Electrostatic
Maximum Overall Length, . . + « v & o o v o o+ v s 4-1/16"
Maximum Diameter. . . + v & o o & o o o+ & 1-1/4" + 1/16"
Minimum Useful Screen Diameter. . . . . « « - + « - & 1-1/16"
Mounting Position « v o o o v v v o o v s s e e e e e e s Any
Weight (Approx.). v v v v v o v v v o v e e e e e e e 2 oz
Bulbe v v e v v e e e e e e e e e e e e s v e e e e e s T-10
Base. . . . . . Smal1-Button Unidekar 11-Pin (JETEC No.E11-22)
Basing Designation for BOTTOM VIEW., . . . . . . . . .« . 11v
Pin 1 - Heater Pin 8-Ultor
Pin 2 - Heater (Grid No.2,
Pin 3-Grid No.1 Grid No.4,

Collector}
Pin 9-Deflecting

Pin 4 - Cathode
Pin 5-Grid No.3

Pin 6 -Deflecting Electrode
Electrode bJ2
DJa Pin 10~ Deflecting
Pin 7-Deflecting Electrode
Electrode D,
DJg Pin 11 - Internal
Connection-
Do Not Use

DJ1 and DJp are nearer the screen
DJy and DJy are nearer the base

6--5€ TUBE DIVISION TENTATIVE DATA 1

RADIO CORPORATION. OF AMERICA, HARRISON, NEW JERSEY
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IEPI
OSCILLOGRAPH TUBE

With DJ2 positive with respect to DJi, the spot is deflected|
toward the midpoint between pins 6 and 7. With DJ3 positive
with respect toDJs, the spot is deflected toward the midpoint
between pins @ ang 10.

The angle retween the trace produced by DJ3 and DJs and it
intersection with the plane through the tube axis and the
midpoint between pins 9 ang 10 does not exceed 1100,

The angle between the trace produced by DJ3s and DJs and thel
trace produced bty DJ| ang DJ2 is 909 ¢ 30,

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE . . . « v v 4 v 0 o o o o 1500 max. volts
GRID-No.3 VOLTAGE . . & v v v v o o o o & 1200 max. volts
GRID-No.1 VOLTAGE: .

Negative bias value . . . . . . . . .. 200 max. volts

Positive bias value . .+ « « « v &+ . . 0 max. volts|

Positive peak value . . . . . e 2 max. volts
PEAK VOLTAGE EETWEEN ULTOR AND

ANY DEFLECTING ELECTRODE. . . o & o .+ & 500 max. volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negativewith respect to cathode. 125 max. volts

Heater positivewith respect to cathode. 125 max. volts|

Equipment Design Ranges:

For any ultor voltage (E._ ) between .
recommended minimum and 1500 volts

Grid-No.3 Voltage

for Focus . . . . . 10% to 30% of Ec4 volts
Grid-No.1 Voltage for

Visual Extinctionof

Undeflected Focused

SR 0 g 0 0 0 0 © -1.4% to -4.2% of f¢y volts
Grid-No.3 Current for

Any Operating Con-

dition. . . . . . . -15to0 +10 pamp
Deflection Factors:

Dby sDd2. ... 210 t0 310 vdc/in./kv of E¢,

Dz 8 DJg v o . . 240t0 350 voc/in./kv of Ecgq
Spot Position . . . . B
Examples of Use of Design Ranges: '

For ultor voltage of 500 1000 volts
Grid-No.3 Vol tage

for Focus . « « « . . 50 to 150 100 to 300 volts

Brilliance and definition decrease with decreasing ultor voltage. Rec—
ommended minimum for the 1EP1 in general service is 500 volts, but a
value as low as 300 volts may be used under conditions of low-velocity
deflection and low ambient light levels. For operation between 300
and 500 volts, it is essential that the ultor voltage be applied before
beam-current flow. Otherwise, a screen charge may develop to block
off or distort the scanning pattern.

##: See next page.

6-56 TENTATIVE DATA 1
TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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##% The center of the undeflected focused spot will

/4
6\&
IEPI
OSCILLOGRAPH TUBE
For ultor voltage of 500 1000 volts
Grig-“o.1 voltage for
Visual Extinctionof
Undeflected Focused
Spot . . -7to-21 -14 to -42 volts
Deflection Fa Ltors
DJy & DJo. 0 105 to 155 210 to 310 volts dc/in.
Dlz & Dlye oW 120 te 1759 240 tn 350 valts delin.
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . 1.5 max. megohms
Resistance in Any Detlecting-
Electrode Circuit® . 2.0 max, megohms

fall within a circle

having 2.5-mm radius concentric with the center of the tube face.
It is recommended that the deflecting-electrode-circuit resistances be

approximately equal.

16 MIN.
SCREEN OtA.—

Loy,
u—lgt/,b-—»l

o #
3%g
tl/a
alne
MAX.
SMALL-BUT TON
UNTOEKAR N v
11-PIN BASE
JETEC N2ElI-22 . 92cs-8924
- TUBE OIVISION TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




IEPI
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT
+
|0Lv R) z=cp RIO P Ri3
100v SR2 —-L
[
T f
SO0V %Rm Ris %Rm %R,-,
= by Cs
* -—|(—00J|
300V Ce
c Ra o 0.2
=< -1
t’ To b3
250v Ce
HIGH ”‘—ODJ
VOLA?AGC 0 S5 10L?AG:
SUPBLY CIS RCA-IEPI INPUT T0O
Q DEFLECTING
ELECTROOES
)
GRID MODULATION n7v
INPUT 60~ 92C$-8950
C1: 0.5 uf, 2000 volts R9: 5 megohms, 1/2 watt
€2: 1 uf, 200 volts R10 R1i: Dua) l-megohm
€3: 1 uf, 200 volts potentiometer
C4: 0,05 uf, 1600 volts R12 R13: Dual 1-megohm .
€S €6 C7 €8: 0,05 uf, 600 volts potentiometer
R1 R2: 510,000 ohms, 1/2 wat? Ri# R15 R16 R17: 1.5 megohms,
R3 R4: 300.000 ohms, 1 watt 1/2 watt
RS: 250,000-0ohms, 2-watt po-— T1: Transformer, 6.3 volts
tentiometer at 1 ampere, insulated
R6: 51,000 ohms, 1/2 watt for 2000 volts, such as
R7: 100,000-0hms, 1/2-watt po- Thordarson T21F08
tentiometer Fl: l-ampere fuse
R8: 510,000 ohms, 1/2 watt
Devices and arrangements shown or described herein may
use patents of RCA or others. Information contained
herein is furnished witnout responsnmh!y by RCA for
its use and without prejudice to RCA's patent rights.
6-56

TUBE DIVISION

RADIO Cf

CE-8950

ON OF AMERICA,

. NEW JERSEY



IEPI
AVERAGE CHARACTERISTICS

. S EPee I AT B S BRI A | I 2P Sl IR <l
- Eg=6.3VOLTS
. GRID-N23 VOLTS ADJUSTED FOR FOCUS ;'

Fo CURVE | ULTOR VOLTS

T A 1000 1
= B 1000 L
: c 500
B D 500

. 1 RELATIVE LINE BRIGHTNESS

b d

~—-——ULTOR MICROAMPERES
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GRID-N2| VOLTS
TUBE DIVISION 92CM-8938

RADIO CORPORATION OF AMERICA, HAREISON, NEW JERSEY
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IEPI

MAXIMUM ULTOR-CURRENT REQUIREMENTS

FROM POWER SUPPLY

ULTOR MICROAMPERES

MAX. ULTOR CURRENT

FOR ANY TUBE AT ZERO
GRID-N2| VOLTAGE

RADIO COLPORATION QR/AMEHICATHATRION, NEW JERSEY

R SILELH i=lios -_ﬁ% =
200  4CC 600 800 1000 1200 1400 1600
ULTOR VOLTS
TUBE DIVISION 92CM-~8939



IEPI
AVERAGE CHARACTERISTICS
. [ T R e e e e e e e A e [ |

- E£= 6.3 VOLTS
©: GRID-N23 VOLTS ADJUSTED FOR SHARP FOCUS
_r: AT CENTER OF RASTER,

: GRID-N21 VOLTS ADJUSTED TO GIVE INDICATED
BRIGHTNESS VALUE ON A 2CM x 2CM, 25-LINE RASTER,
|- % LINE WIDTH MEASURED BE TWEEN POINTS WHERE 5
' '\ BRIGHTNESS WAS APPROX, l/p THAT AT CENTER OF LINE

PR

LINE WIDTH—INCHES *

0 20 40 60 120

80 100
RASTER BRIGHTNESS — FOOT-LAMBERTS
TUBE DIVISION 92CM-B8975RI

RADIO CORPORATION OF AMERICA, HARRISON, NEW HRSEY

World Radio Histo
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IEP2
OSCILLOGRAPH TUBE
. ELECTROSTATIC _FE)\:,‘US ELECTROSTATIC DEFLECTION
The 1EP2 is the same as the 1EP1 except for the following
1tems:
General:

Phosphor (For Curves, see front of this Section}. . . . .

In genoral, aperation ot the 1EP2 at an ultor volt-
age less than 750 volts is not recommended.

Fluorescenc€. « « « = « « « « + o o « o« o « Greenish-Yellow
Q Phosphorescence « . « « « « v « « « - . . . Greenish-Yellow
Permintence & 0 v v i e e e e e e e e e e e s . Jlonqg

. AVERAGE CHARACTERISTICS

.P2|

~Ef= 6.3 VOUTS

*. GRID-N23 VOLTS ADJUSTED FOR SHARP FOCUS

- AT CENTER OF RASTER.
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— BRIGHTNESS VALUE ON A 2CM x 2CM, 25-LINE RASTER,
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1EP2
AVERAGE CHARACTERISTICS
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IEPII
OSCILLOGRAPH TUBE

CLECTPNSTATI( FQCUS ELECTROSTATIC DEFLECTION

The 1EP11 1s the same as the 1EP1 except for the following
items:

General:

Phosrhnr (For Curves, see front of this Section)., . . . . P11
Fluorescence. « v v v v o v v 4 o o o o o o o o « « o .Blug
Phosphorescence o v « v v v v o v o o 4 v 4 o o . . . JBlue

Forgistunmre | s Te 4 ¢

In general, operation of the 1[P11 at an ultor volt-
age less than 750 velts is not recommended.

AVERAGE CHARACTERISTICS

“T'*““ks A R R R Bk n i Te B ]

[ Ef= 6.3 VOLTS

- GRID-N23 VOLTS ADJUSTED FOR SHARP FOCUS

. AT CENTER OF RASTER. T

|1 GRID-N2| VOLTS ADJUSTED TO GIVE INDICATED [SaEas

- BRIGHTNESS VALUE ON A 2CM x 2CM, 25-LINE RASTER, | ]
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AVERAGE CHARACTERISTI
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2API-A

HIGH-VACUUM CATHODE-RAY TUBE
Su_peruies Type 24P:

General :

Heater, for Unipotential Cathode:
Voltage. . . . .. ... 6. 3 ¢ 120% . . . .ac or dc voits
0.6

Direct Interelectrode Capacitances {Approx.):

Grid No.1 to A1l Other Electrodes. o uuf
Cathode to All Other Electrodes. . . . . o wuf
DigtoDJ2 . . .. .. .. .. ..., . upf
DiztoDdg ., .. ......... 0o o uuf

8.0

5.5

0.6

1.1
0J1 to A1l Other Electrodes. . . . . . . 8.5 .. upf
DJ3 to All Other Electrodes. . . . . . 9.0 .. upf
DJ1 to Atl Other Electrodes except DJz 8.0 uuf
DJ2 to All Other Electrodes except DJi . 4.6 unf
DJ3 to All Other Electrodes except DJs . 7.5 wuf
DJg to All Other Electrodes except DJ3 6.0 i
on)

Phosphor {For Curves, see front of this Sectn No.1
Fluorescence . . . . . . .. ... ......... Green
Persistence. . . . . . . .. ... ......... Med i um

Focusing Method, ., . . . . . ... ... ... Electrostatic

Deflection Method. . . . .. ... ...... Electrostatic

Overall Length . . . . . ., ., . ....,. 7-7/16" & 3/16"

Greatest Diameter of Bulb, , ., . . . ... ... 2" ¢ 1/16"

Minimum Useful Screen Diameter . . ., . . . . . . .. 1-3/4"

Mounting Position. . . . . . . . . ... ... .... Any

Base . . . ... ......... Small Shell Magnal 11-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . . 1iL
Pin 1-Heater Pin 8-Deftecting
Pin 2- Cathode Electrode
Pin 3-Deflecting DJ2

Electrode DJ1 Pin 9-Deflecting
Pin 4- Anode No.1 Electrode
Pin 5~ No Connection [N ]
Pin 6- Deflecting Pin10-Grid

Electrode DJ4 Pin1l- Heater
Pin 7~ Anode No.2,

Grid No.2

DJy and DJ, are nearer the screen
Dig and DJ,; are nearer the base

With DJ; positive with respect to DJy, the spot is de-
flected toward pin 4, with DJ3 positive with respect to
DJ4, the spot is deflected toward pin |,

The angle between the trace produced by DJ3 and DJg4 and
Its intersection with the plane through the tube axis and
pin | does not exceed 10°.

The angle between the trace produced by DJ3 and DJ4 and
the trace produced by OJ| and DJ, is 900 & 4°,

JULY 1, 1945 RCA VICTOR DIVISION DATA 1
o0 of AvERKcA, MW seser
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Y 2API-A
HIGH-VACUUM CATHODE-RAY TUBE

{continued from preceding page)
Maximum Ratings, Absolute Values:
ANODE-No. 2 & GRID=No. ¢ VOLTAPE. e e e 4. 1100 max. volts

ANODE-No.1 VOLTAGE . . . . . 000 o 550 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE
Negative Value , . . . . . . . . . .. 125 max. volts|

Positive Value . . . . . . . . . . .. 0 max. volts|
PEAK VOLTAGE BETWEEN ANODE No.2 AND
ANY DEFLECTING ELECTRODE 660 max. volts|
PEAK HEATER-CATHODE VOLTAGE:
Heater nejative with respect tocathode 125 max. volts
Heater positive with respect tocathode 10 max. volts

Typical Operation:

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

at 75% of Grid-No.1 Volt-

age for Cutoff® , ., 125 250 . . . . volts

Grig-No.1 Volt. for Visual Cutoff# 30 ~60 . . . . voitg
Max. Anode-No.1 Current Range® . Between =50 and +10 . . pamp.
Deflection Sensitivity:

DJpand DJ2. . . .. ... .. .0220 0.110 . . . mm/v dc

Dizand DJ4. . . . .. . ... .0.260 0.130 . . . mm/v dd
Deflection Factor:**

DJpand OJ2. . . . . ... ... 115 230 . . v dcl/in,

ey el s 6 6 0 0 0 0 0 0 o o 98 196 . . v dc/in,

& Brilliance and definition Jecrease with decreasing anode-No.2 vo)tage
In general, anode-N0.2 voltage should not be less than 500 volt

® |ndividual tubes may require between +20% and -u5% of the values shown
with grid-wo.1 voltayes between zerg and cutoff.

# visual extinctign of stationary focused spot. Supply should be adjust—
able to + 50% of these values.

L see curve for average values
Individual tubes may vary from these values by & 20%,

Spot Position:

The undeflected focused spot will fall within a 10-mm square
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJ| and DJj. Suit-—
able test conditions are: anode-No.2 voltage, 1000 volts;
anode-No.| voltage, adjusted for focus; deflecting-elect rode
resistors, | megohm each, connected to anode No.2; the tube
shielded from all extraneous fields. To avoid damage to the
tube, grid-No.| 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 Deflectlng—Electrode
Circuit at Heater—Supply Frequency 1.0 max. megohm

JULY 1, 1945 DATA 1

RCA VICTOR DIVISION
RADIO O OF AMERICA, . NEW JERSEY




2API-A
HIGH-VACUUM CATHODE-RAY TUBE

{continued from preceding paye}

Resistance in Any Def lecting~
Electrode Circuit®® 5.0 max, megohms,

8 1y s recommended that at) deftecting-electrode-circuit resistances bel
approximately equal.

TYPICAL OSCILLOGRAPH CIRCUIT

P ——— - ———————
) ¢ ¥ R7 R : R )
Rio!
v | Ri$ =2 1Y N o\ 'O:
T 13 | f
L 73
R2 - :
> R
Ra [anope S oJ
C Cc3 f 0J2
-~ |,_o
Ca ' oy
1000 V. R l—Oa
oc 4 s oy
o
HIGH- Ce
VOLTAGE Rs
AC
SUPPLY CATHO!
o3 VOLTAGE
INPUT
105v. | Rg ¢ GRID TO
oC Nel DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CS-6582
C1: 0.1 uf RE: 1.0-Megohm Putlent iumeter
€2: 1.0 uf RS: 0.5 Megohm
€3 C% €5 C6: 0.05-uf Blocking R6: 0,5-Megohm pPotentiometer
Capacitor* R7 R8: Dual S-Megohm Potentiometer
R1 R2: 0.5 Megohm R9 R10: Dual S-Megohm Potentiometer
R3: 3.0 Megohms R11 R12 R13 Ria: Megohms

*
When cathode is grounded, capacitors should have high voltage rating;
when anode No.2 s grounded, they may have low vo?tage rating. For
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In whis service, it is preferable usually
to remove deflecting—electrode resistors to mi ize loading effect
on amplifier. In order to minimize spot defocusingy, it is essential
that anode No.2 be returned to a point in the amptifier system which
will give the lowest possible potential difference between anode ¥0.2
and the deflecting electrodes.

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

any obligations,
JULY 1, 1945 DATA 2

RCA VICTOR DIVISION
[ ©OF AMERICA, New Jensey
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Y 2API-A
HIGH-VACUUM CATHODE-RAY TUBE

A 1, "
SCRE,/E'III :“:HJS 2"the ~ 225
" MIN. [ |
‘ R

3'/|6
|
| . ®
_li 7 e
“
3 2 ” i ts/le
17 I L
8 % %6 57/3”
¥
SMALL SHELL
MAGNAL
11-PIN BASE

L0 S

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

92CM-6368R2

JULY 1, 1945 RCA VICTOR DIVISION DATA 2

RADIO & OF AMERICA, NEW JERSEY




2APIFA J
AVERAGE CHARACTERISTICS
GG L%b‘ 1 -]
LE; 6.3 VOLTS # -
-LANODE N2l VOLTS ADJUSTED TO GIVE FOCUS
ELECTRODE ANODE Ng2 &

S powad 8!
3 11} CYRVE CURRENT | GRID N22 VOLTS
A ANODE N2 | 1000
Tl e ANODE N& | 500
it anODr NE 2
< & GRID N2 2 1000

ANODE W2 2 )
o & GRID N2 2 500

1600

ANODE NZ2I
MICROAMPERES

ANODE N22 & GRID N22 MICROAMPERES

- 60 =40 —20 o

GRID N2I VOLTS
APR. 17,1945 RCA VICTOR DIVISION 92CM-64I0RI

RADIO CORPORATION OF AMERICA MAFRISON NEW JERSEY
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2BPI 4
OSCILLOGRAPH TUBE
ELECTROSTATIL FOCUS FIFLTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential! Cathode:
Voltage. . . . . . . .. 6.5 ... ...a or jcvoltg
Current. . . . ... 0.8 e e . . amp
Nireet In'eranrtrode Capacitances (Aoorox
Grid No.1 to All Uther Llectrooms . H b
DJl to 012 o 0 o 2 puf
DJ3 to DJ4 ? ]
DJ7 to All Other Electrodes. 11 uu f
0J, to A1l Other Electrodes. 8 puf
DJ3 to All Other Electrodes. 7 upf
DJz to All Other Electrodes. 8 . .. uufle
Phosnhor (For Curves, see front of thls Sectlon) .+ . No.l
Fluorescence . . v « v « o« « v « v s o s v o+ o . . Green
Persistence. . . « « v v o v v s s o v s 0 v o o .« Medium
Focusing Method . . . . . .. ... .. ... Electrostatic
Deflection ¥ethod. . « « « « + « « . « . . . . FElectrostatic
Overall Length . . e e e e e e ... 7-5/8" # 3/16"
Greatest Diameter of Eulb e e e 2" + 1718"
Minirur Useful Screen Diareter . . . . . . . . . . 1-3/4"
Wounting Position. . . . . . . . . . Any
Base . . 7 “small-Shel | “Duodecal 12-Piny
Basing Desugnatlon for EOTTOM VIEW . . , . . . 124
Pin 1-Heater Pin R - Anode ho 2,
Pin 2-Grid %o.1 Grid No.2
Pin 3 - Cathode y), Pin 9 -Deflecting
Pin 4 — Anode No.1 Electrode
Pin 5 - Internal 0,
Connection-— Pin 10 - Deflecting
Do Mot lUse Electrode
Pin € -Deflecting wi
Elect;ode Pin 11 - Internal
. 24 Connection—-
Pin 7 -Defle€ting
Flectrode Do Mot Use
DUy Pin 12 - Heater

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

With DJ1 positive with resoect to DJZ, the spot is deflected
toward oin 4. #ith DJ3 positive with respect to Du4, the
spot is deflected toward oin 1,

The plane through the tubte 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 anjle between DJ1 - DJ2 trace and DJ3 - DJ4 trace is
900 + 30,

«— Indicates a change.

SEPT. 1, 1950 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2BPI
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

ANCDE-N0.2® WGLIASE. . v . . . . . . . . 2500 max. volts
ANODE-No.1 VOLTAGE . . . . . . . . . . . . 1000 max. volts
| GRI1D-No.1 VOLTAGE:

Negative bias value. . . . . . . . . .. 200 max. volts

Positive bias value. . . . . . . . . .. 0 max. volts

Positive peak value. . . . . . . . 2 max. volts
PEAK VOLTAGE S8ETWEEN ANODE No.2 AND

ANY DEFLECTING ELECTRODE. . 500 max. volts

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts

Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:

For any anode-No.2 voltage (Ebzi between 500° and 2500 volts

Anode~tio.1 Voltage . . . 15% to 28% of Eby . . . . . volts
-»|Max. Grid-No.1 Voltage

for Visual Cutotf. . 6.75% of Ebp .+« . . volts
Max. Anode-No.l
Current Range. . -15 to +10 . . microamperes
Deflection Factors:
DJp & DJp. v o o v . 115 to 155 v dc/in./kv of Ep)
DJ3 & DJge v v v v v 74 to 10C v dc/in./kv of Epp
| Spot Pesition. o . . . . o

Examples of Use of Design Ranges:
For anode-XNo.2 voltage of 1000 2000 volts
Anode—No.1 Voltage . . 150-280 300-560 . .. . volts
Max. Grid-No.1 Voltage
for Visual Cutoff. -67.5 -135 . ... volts

Deflection Factors:

Dy &DJp. o . . . . 115-155 230-310 volts dc/in.
DJ3 & DJge v v+ o 74100 148 - 200 volts dc/in.

Max imum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms
Resistance in Any Deflecting=
Electrode Circuito. . . 5.0 max. megohms

* grilliance anddefinition decrease with decreasing anode-wo.2 voltage.
A value as low as 500 volts is recommended only for low-velocity de=-
flection and low room-light ltevels.

© It is recommended that the deflecting-electrode-circuit resistances
pe approximately egual.

@ anode NO.2 and grid No.2 which areconnected together within tube, are
referred to herein as anode No, 2. The product of anode-No.2 voltage
and average anode—No,2 current should be limited to 6 watts.

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

.

»Indicates a change.

SEPT. 1. 1950 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2BPI
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

+ D S T kK
¥ i
95V. ]
DC |
DJ,
< o
- | DJ2
0J
840v. I 03
oC Cs
a OJa
C o
HIGH= 6
VOLTAGE
AC
SUPPLY
VOLTAGE
INPUT
e5Vv. TO
DC DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CM-6777R1
Ci: 0.2 utf k4: 1.0-Megohm Potent iometer
C2: 1.0 uf RS: 0.5 Megohm, 0,5 watl
C3 C4 €5 C6: 0,05-uf B\ocking R6: 0.35 Megohm, 0.5 watt
Capacitors R? Ry; Oual S-megohm potent iometer
Rl R2: 2.5 Megohms, 0.5 watt R? R10: Dual 5-wmegohm Potentiometer
R3: 2.5 Megohms, 1 watt R11 R12 R13 Riu: 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. 1n this service, it is preferadble 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,

Oevices 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 rignts.

SEPT. 1, 1950 TUBE DEPARTMENT CE-6777k1

#ADIO CORPORATION OF AMERH HARRISON, NEW JERSEY




2BPI
OSCILLOGRAPH TUBE
SCREEN B
RADIUS 2"y 1l
7,7 16 228"
8 MIN. P'“ .
|
"
3 l/lél .188"R. ‘
| "
7V
£ ¥ |
1 %t Yig NG
‘ ¥
SMALL -SHELL l !
DUODECAL
12 -PIN BASE
OF =JL® WILL NO” DEVIATE “ORE THAN 2% IN ANY
DILECTION FROY THE PERPENDICULAR ERECTED AT THE
CENTEE OF SOTTOM OF THE “ASE.
92C5-6634

TUBE DEPARTMENT
2ADIO CORPORATION [OETERISATTIRISON, NEW JERSEY
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CHARACTERISTICS
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AVERAGE CHARACTERISTICS
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2BPlI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTAT IC_DEFLECT JON

The 2BP11 is the same as the 2BP1 except that it has
a phosphor of the short-persistence, blue-fluorescence
type designated P1l. The blue radiation of the P11
screen is highly actinic and has sufficiently short
persistence to permit use of the 2BP11 in all moving
film photagraphic applications without blurring except
in those where film mowod 3t A high speed. The 2BP11
is also quite satisfactory for visual observation of
phenomena because its phosphor has unusually highbright-
ness for a blue screen.

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

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC
and the PERSISTENCE CHARACTERISTIC of
the P11 Phosphor are shown at the
front of this Section

SEPT. 1, 1950 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY






2F 21
MONOSCOPE
5-INCH MAGNETIC~DEFLECTION TYPE
Supersedes Type 1899

General:

Heater, for Unipotential Cathode:
Voltage. . . .. ... . 6.3+10%. . . .. ac or dc volts
Current, . . . . .. 0.6 . ..o eo. am
Direct Interelectrode Capacltances
Grid No.1 to All Other Electrodes, . . . . 7 . ... uuf
Pattern Electrode to Grid No.4 . . . . .. 5 . ... uf
Pattern:

TYPE v v o vt v e e e e e 3ee 11lusliation on next page

Dimensions (Approv.) . . . . . . . . .. 2-5/16" x 3-1/16"

Calibration. . . . « v ¢« v v & v o v o Up to 500 lines
Focusing Method. . . . . . . e o s e e . .. Electrostatic
Deflection Method . . . . . . ¢« v v v v v 0 v v Magnetlc
Maximum Solid Deflection Angle 50 o 5 o .. 40°
Overall Length . . . . . . .. ... 12-7/16" + 1/4" - 7/18"
Greatest Diameter of Bulb. . . . . v v e e e o 5-1/16" max.
Caps {Two) « « v v v v v v v v v v W . . Recessed Small Ball
Mounting Position. . . . v . & & & & v . . . . JAny
Base . . . .. .. . . Long- SheH Medlum 6-Pin

Basing DeSIgnatlon for BOTTOM VIEW . . - . . v .. . . 68V

Pin 1-Heater Py Pin 6 -Heater

Pin 2-Grid No.2 G End Cap -Pattern

Pin 3-Grid No.3 Electrode

Pin 4 -Grid No.1 7 5y Side Cap -Grid No.4

Pin 5-Cathode
[
| &

Maximum Ratings, Design-Center Values:

PATTERN-ELECTRODE VOLTAGE. . . . . « .+ . 1500 max. volts
GRID-No.4 {COLLECTOR) VOLTAGE. . . . . . 1500 max. volts
GRID-No.3 (FOCUSING ELECTRODE} VOLTAGE . 600 max. volts
GRID-No.2 (ACCELERATING ELECTRODE) VOLT. 1600 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTA(‘E

Negative Bias Value. . . . . . 5 5 125 max. volts

Positive Bias value. . . . . . .. .. 0 max. volts
PEAK HEATER-CATHODE VOLTAGE

Heater negative with respect tocathode 125 max. volts

Heater positive with respect tocathode 125 max. volts

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

0.5 pamp Grid-No.4 Currents 300 approx. volts

Grid-No.2 Voltage. . . . . . . . . ... 1000 . . . volts
Grid-No.1 Voltage for
Visual Cutoff on Monitor#  ~50 approx. volts

Internal Resistance between
Grid No.4 and Pattern Electrode Greater than1 meg.
Grid-No.4 Current. . . . . . . . . . .« . 0.5 ... am

P,4,4: see next page.

JUNE 20, 1946 S TENTAT(VE DATA
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2F21
MONOSCOPE

Pattern-Flectrode Signal Current '
(Peak-to—Peak) 0.5 approx. pamp

Resolution Capabilityss . . . . . . .. 50 . . . lines

Maximum Circuit Value:

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

A |ndividual tubes may rejuire between 4+ 208 and - 203 of these values.

f Ceflection must be maintained at al) times. when scanned area does not
cover entire pattern, the beam current should be reduced accordinalty
and time of operation limited to prevent Oamaning the pattern,

# Supply should be adjustable between + 40% and - 80% of tnis value.

A% with full scannina.
PATTERN ‘

92C3-0085 .

JUNE 20, 1947 RCA VICTOR DIVISION TENTATIVE DATA
RADIO C OF AMERICA, NEW JERSEY
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MONOSCOPE

PATTERN ELECTRODE

b “MAX.— RECESSED SMALL
NSEE [~ 5 4 MAX. - "BALL CAP
PATTERN 3.
ELECTRODE § e MAX.
A i A\ 4
¥ A
’ ~ / T
e \ N T o R a5y
MAX. R.
~ ~
45/|;t'/4' 40° 3'/4*'/4 .
(NOTE 2) = 12 %e
P -N% 4
REFERENCE | | RECESSED SMALL | + 4
i BALL CAP "
(NoTE 3) ] sk oTE®) | -%g
oy 1.37.;4 MAX.
3* (3 Ye
MIN. T N ' e
% R ™\ EFFECTIVE b
CENTER OF S
D) 63 @ DEFLECTION
1
U
— pa— | 3/8',* '/le'
LONG-SHELL
MEDIUM
| 6-PIN BASE
| (NOTE &)
SEE NOTE 5 w
c‘l 8 SEE NOTE 6
’ 5 1
B-- —48
A > \(-—303 10°
3 C
BOTTOM VIEW 92046653

NOTE 12 LINE AA' IS PERPENDICULAR TO THE AXIS OF THE TUBE AND INTERSECTS
THE FACE CONTOUR 1/2" FROM THE AXIS OF THE TUBE.

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

NOTE 3: REFERENCE LINE 1S DETERMINED BY POSITION WHERE GAUGE 1.438" x
<003 1.D, AND 2" LONG WILL REST ON BULB CONE.

NOTE 4: € OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANYDIRECTION FROM THE
PERPEND ICULAR ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE.

NOTE 6: MINOR AXIS OF PATTERN ELECTRODE MAY VARY FROM PLANE CC' THROUGH
PIN 2 AND TUBE AXIS BY 10° TOP EDGE OF PATTERN IS ON SAME SIDE OF
TUBE AS PIN 5.

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

JUNE 20, 1946 TUBE DIVISION CE-6653

RADIO C OF AMERICA, NEW JERSEY







3API-A
OSCILLOGRAPH TUBE

o

GENERAL DATA

except for those on the phosphor as indicated below,
MAX IMUM RATINGS, TYPICAL OPERATION,
and
AVERAGE CHARACTERIST!ICS CLRYES

{Anode—No.2 & Grid-No.2 Microamperes v Id—!@@lzs)

for the 3API-A .
are the same as those for 908-

A

Phosphor {For Curves, see front of this Section}.. .
Fluorescence. . N A

Persistence . . .

~
GBS 4 -
Sl
o
JUNE 20, 1946 TUBE DIVISION DATA
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3AQPI

Oscillograph Tube

CLECTROSTATIC FOCUS ___ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage (AC or DC}. . . . « . « « « « o & 6.3 volts
Current « . . . . . . L e e e e e e e e 0.6 + 10% amp
Direct Interelectrode Capacitances (Approx.}:
firid Me.1 to all ather electrodes . . 1.5 uuf
Cathode to all other eletliudes . . 41 puf
Deflecting electrode DJy to deflectnng
electrode DJ2 . . . . . « « . . . . .. 5.2 puf
Deflecting electrode DJs to deflecting
electrode Ddg . . « « « « & & o o . .o 7 uuf
DJ| to all other electrodes . . . . . . . 10.1 uuf
DJy to all other electrodes . . . . . . . 7.5 uuf
DJs to all other electrodes . . . . . . . 8.1 uuf
DJ4 to all other electrodes . . . . . . . 9.2 uuf
Faceplate, Spherical. . . . . « « . . 0 . .. Clear Glass
Phosphor {For Curves, see front of this Section). . . . . . P1
Fluorescence. . . . « « « v v o o o .« . . . Yellowish-Green
Phosphorescence . . . . . . . . . . .« « . Yellowish-Green
Persistence . . . « v v v o v e e e 0 e e e e e e Med ium
Focusing Method . . . . . . . . <« . o o . .. Electrostatic
Deflection Method . . . . . . . . . .« . . . . . Electrostatic
Overall Lemgth. . . . . . . . . . . . ... .. 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 DJy & DJ2. . . - . . . . . 2-3/4"
By deflecting electrodes Dz & Ddg. « v v o v o ot 2-1/4"
Operating Position. . . . . . . . . « o v v v o 0w Any
Bulb. . .« & i e i e e e e e e e e e e e e e e e e e J2apPl
Base. .Small-Shell Duodecal 12-Pin (JEDEC Group 4, No.B12-43)
Basing Designation for BOTTOM VIEW. . . . . ..o 12E
Pin 1 -Heater Pin 8-Ultor
Pin 2-Grid No.1 (Grid No.2,
Pin 3 -Cathode Grid No.4,

Pin 4-Grid No.3
Pin 5- Internal Con-

Collector)
Pin 9-Deflecting

nection— Electrode
Do Not Use D4,

Pin 6 - Deflecting o Pin 10~ Deflect:ng
Electrode Electrode

DJ
Pin 7—Deﬂeéting Pin 11—|nternal Con-
Electrode nection—
DJg Do Not Use
Pin 12 - Heater
DJ1 and DJy are nearer the screen
DJ3 and DJy are nearer the base

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 10-60



3AQPI

Maximum and Minimum Ratings, Design-Center Values:

ULTOR VOLTAGE. . . . . . . . . . . ..

ULTOR INPUT (AVERAGE). . . . . . .. L
GRID-No.3 VOLTAGE. . . . . . . . . . . . .
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . . ..
Positive-bias value. . . . . . . PP
Positive-peak value. . . . . . . . . ..
PEAK VOLTAGE RETWEEN ULTOR AND
ANY DEFLECTING ELECTRODE . . . . . . . .
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . .
After equipment warm-up period .
Heater positive with respect to cathode

Equipment Design Ranges:

{2750 max.
“1 500 min.
0 & max.
. 1100 max.

. 200 max.
0 max.

ps

. < MdX.

550 max.

410 max.
125 max.
125 max.

volts

voits
watts

volts

volts
volts
volts

volts ('I'

volts
volts

volts .

For any ultor voltage (FEcy) between 500 and 2750 volts

Grid-No.3 Voltage

for focus. . . . . 16.5% to 31% of Ec,
Negative Grid-No.1

Voltage for visual

extinction of

undeflected spot . 2.8% to 6.7% of EC4
Grid-No.3 Current

for any operating

condition. . . . . -15to +10
Deflection Factors:

DJi & DJp. . . . . 73 t0 99

Diz & Ddg. .« . . . 26 to 35

volts

volts

ua

v de/in. /kv of E¢,
v dc/in./kv of B¢y

RADIO CORPORATION OF AMERICA

Harrison, N. J.

Electron Tube Division



3BPI-A
HIGH- VACUUM CATHODE RAY TUBE

Supersedes Type 5

General :

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

Direct interelectrode Capacitances (Approx ):

Grid No.1 to All Other Electrodes, . . . 8.5 unf
Cathede to All Other [lcctrades . AN e f
DiltoDp . . . o o oL 2.0 uuf
DJj to DJg . . e e e e e e e e 2.0 puf
DJ1 to All Other Electrodes. . . . . . . 8.0 .. upf
DJ3 to All Other Electrodes. . . . .. . 6.0 .. uuf
DJ1 to All Other Electrodes except DJp . 6.0 upf
DJ7 to All Other tlectrodes except DJy . 5.0 upf
DJ3 to All Other Electrodes except DJg 4.0 puf
DJ2 to All Other Electrodes except CJ3 . 6.0 upf
Phosphor {For Curves, see front of this Sectlonl .. No.1
Fluorescence . . . . . . . .. .. ... ...... Green
Persistence, . . . . . e Medi um
Focusing Method, . , . . e e e e e e e e Electrostatic
Deflection Method, . . . . . . . .. ... .. Electrostatic
Overail Length . . . . . . . ... ....... 10" ¢ 1/4"
Greatest Diameter of Bulb., . . . . .. . . ... 3" ¢ 1/16"
Minimum Useful Screen Diameter . . . . . . . .. .. 2-3/4"
Mounting Position. . . . . . . .. ... e Any
Base . . . . ... .. .. Medlum Shell Diheptal 12—Pin
Basing Designation for BOTTO4 VIEW , . . . . . .. .. 14C
Pin 1-Heater Pin 98- Anode No.2,
Pin 2- Cathode Grid No.2
Pin 3-Grid No.1 Pin 10~ Deflecting
Pin 4 = Internal Con. Electrode
Do Not Use DJ2
Pin 5- Anode No.1 Pin 11 - Deflecting
Pin 7-Deflecting Electrode
ElectrodeDJ3 DJ1
Pin 8- Deflecting Pin 12-No Conn.
Electrode DJg Pin 14 -Heater

DJy; and DJ, are nearer the screen

DJ3 and DJ4 are nearer the base

with DJ| positive with respect to Diy, the spot is de~
flected toward pin 5. with DJ 3 positive with respect to
D}, the spot is deflected toward pin 2,

The angle between the trace produced by DJy and DJ, and
its intersection with the plane through the tube axis and
pin 5 does not exceed 10°,

The angle between the trace produced by DJ3z and DJ, and
the trace produced by DJ| and Di, is 900 ¢ 30,

Maximum Ratings, Abolute Values:

ANODE-No.2 & GRID~No.2 VOLTAGE . . . . . 2200 max. volts
ANODE-No.1 VOLTAGE . . . . . . . . . .. 1100 max, volts
JULY 1, 1945 RCA VICTOR DIVISION B U

RADIO € OF AMERICA, NEW asey




3BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

{continued from precedini paye) .

GR1D~No.1 (CONTROL ELECTRODE} VOLTAGE:

Negative Value. . . . . . . . . . .. 200 max. volts

Positive Value. . . . . 500 0 0 mar. volts
PEAK VOLTAGE BETWEEN ANODE No 2 AND

ANY DEFLECTING ELECTRODE 550 max. volts

PEAK HEATER-CATHNDE VOLTAGE:

Heater negative with respect tocathode 125 max, volts

Heater positive with respect tocathode 10 max, volts

Typical Operation:

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

at 75% of Grid-No.l Volt- .

age for Cutoff® . 430 575 . . . . volts

Grid-No.1 Volt. for Visual Cutoff# —45 -£0 . . . volts
Max. Anode-No.l Current Range* Between -50 and *10 panp.
Def lection Sensitivity:

DJpand DJ2 . . . . . ... ..0.169 0,127 ., . mm/v dc

DJzang DJa . . . ... ... .0.229 0,172 .. mm/v dc
Def lection Factor:

DJtand DJ2 . . . ... .... 150 200 . . v dc/in,

DJ3and DJg . . . . ... ... 111 148 . . v dc/in.
* Brilliance and definition decrease with decreasing anode-No.2 voltage.,
In general, anode-N0.2 voltage snhould not be less than 1500 volts.

individual tubes may require between +20%and -30% of the values shown
with grid-No.1 voltages between zero and cutoff,

$§ visual extinction of stationary focused spot. Supply shouldbe adjust-
able to & 508 of these values.

“ See curve for average values.
fndividual tubes may vary from thes2 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 DJjand DJp. Suit-~
able test conditions are: anode-No.2 voltage, 1500 volts;
anode-No. | voltage, adjusted for focus; defiecting-eiectrode
resistors, | megohm each, connected to anode No.2; the tube
shielded from all extraneous fields. To avoid damage to the .
tube, grid-No.| voltage should be near cutoffbefore applica-
tion of anode voltages.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . 1.5 max. megohms
Inpedance of Any Deflectmg-Electrcde
Circuit at Heater-Supply Frequency 1.0 max.  megohm .

Resistance in Any Deflecting-
Electrode Circuit4 5,0 max. megohms

44 |y s recommended tnat all deflecting-electrode-circuit resistances
be approximately equal,

JULY 1, 1945 RCA VICTOR DIVISION DATA 1
TADIO COTPOUATION OF AMEEICA, 1A , NEW JERSEY
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3BPI-A J
HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

+ P T 3
'
I 1 ]
ov. | RS ==<C2 ! K" Rel | |R9 R
DC 'S T | fel 14 73
{!__
R
ta oY,
< 3. 0Jz
Ca
2000v. z %2
5;' %ja
HIGH- Ce
VOLTAGE
AC
SUPPLY
VOLTAGE
INPUT
105V, )
DC DEFLECTING
ELECTRODES
HEATER
SUPPLY
92Cs-6514
g;: 2:3 u; RE: —nea:hm Potentiometer

[ RS:
C3 Ca CS C6: 0. osEu' sl?ckmg R6: 5 ?onm Potent iometer

apacitorss R7 R8: Oual S-Megohm Potentiomet
:‘."' 2 Megohms R9 R10: Oual 5-| nggom Po(enklm:;r
3: 5.5 Megohms R11 R12 R13 Ri¥: 2 Megohms

*

when cathode is grounded, capacitors should have high voltage rating;
when anode No0.2 is grounded, they may have low voltage rating. For
dc amplifier service, deflecting electrodes should be connected dir-
ect to amptifier output. In this service, it |s pre!erable usually
to remove deflecting-electrode resistors to minimize loading ef‘ect
on amplifier. In order to minimize spot defocusin it is essential
that anode No.2 be returned to a point in the ampllller system which
wil) 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 wotice
accompanying them. Information contained herein is furnished without assuming
any obligations.

JULY 1, 1945 XCA VICTOR DIVISION DATA 2
RADIO OF AMERICA, NEW Jeasey




3BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

Yl —

“1s |- SCREEN RADIUS
[ ‘—4 1Y MIN.
4

IR

.350%

MEDIUM SHELL
DIHEPTAL
12-PIN \
BASE

92CH-6407R1 —_— —.L

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

JULY 1, 1945 _ DATA 2
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3BPI-A
AVERAGE CHARACTERISTICS

N i e

Ef=6.3 VOLTS
| ANODE N21 VOLTS ADJUSTED TO GIVE FOCUS

ELECTRODE | ANODE Ne2 &
CURVE CURRENT | GRID N®2 VOLTS

A ANODE N© 2000
ANODE N2 | 1500

ANUUE N2 ¢
& GRID N2 2
ANODE N2 2
& GRID N2 2

u0e

w
-
0'5
4 >
-10 %
w3 i1
Qg 2
=200 3 1600
<€ g
=

1200

—+ 800

T

ANODE N22 & GRID N22 MICROAMPERES

1 400

T

T
o8

[
T
nax

gas:
:I‘.f

=60 —-40 =20 [¢]

GRID N2I VOLTS
APR. 18,1945 RCA VICTOR DIVISION 92CM-6412R]|

RADIO CORPORATION OF AMERICA MARRISON NEW JERSEY

World Radio History]






3JPI
OSCILLOGRAPH TUBE

POST-DEFLECTINN ACCE| FRATOR

ELECTROETATIC FOCLIS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . ... 63 ......acordcvolts
Cuyrrent, . . . . booo W o600o000000o0 amp
Direct Interelectrode Capacilanes [Approx.):
Grid No.1 to All Other Electrodes. . . . . 8 upf
Cathode to All Other Electrodes. . . . . . & puf
DJitoDJ2 . . v v v s 2208 ppf |
DUz toDJg . . . . oo v v i e 2 pmi
DJ1 to Al Other Electrodes. . . . . e 8 et
DJ2 to All Other Electrodes. . . . . . . . 7 pupf
DJ3 to All Other Electrodes. . . . . . . . 7 mi
DJy to All Other Electrodes. . . . . . . . 8 mi
Phosphor (For Curves, see front of this Section} . . . . P1
Fluorescence and Phosphorescence . . . . . . . . .. Green
Persistence of Phosphorescence . . . . . . . . . . Med ium
Focusing Method. . . . . . . . . . . . .. .. Electrostatic
Deflection Method. . . . . . . . . . . . . .. Electrostatic
Overall Length . . . . . . . . . . oo oo . 10" + 1/4"
Greatest Diameter of Bulb. . . . . . . . . ... 3" ¢+ 1/16"
Minimum Useful Screen Diameter . . . . . . . . . . . 2-3/4"
Mounting Position. . . . . . . © 0 0 0.0 0000000 Q Any
Cap. . . . . ¢ . . .. Recessed Small Ball (JETEC No.J1-22)
Base . . . . Medium-Shell Diheptal 12-Pin (JETEC No.B12-37)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 1444
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 Electrode
Connection- DJp
Do Not Use Pin 11 -Deflecting
Pin 5- Anode No.1 Electrode
Pin 7-Deflecting
Electrode Pin 12-No
DJ3 Connection
Pin 8-Deflectin in 14 - Heater
ElectrodegDJA gap - Anode No.3

DJ, and DJ, are nearer the screen
DJg and DJ, are nearer the base

With DJj positive with respect to DJ2, the spot is deflected
toward pin 5. With DJ3 positive with respect toDJg, the spot
is deflected toward pin 2. ;

The plane through the tube axis and each of the following items
may vary from the trace produced by DJ1 and DJ2 by 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-DJg trace is 90° +3°.
AUG. 1, 1951 DATA 1

TUBE DEPARTMENT
14010 COf OF AMERICA, NEW JERSEY
/orld Radio Histo




% &)
6)
3JPI
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Volues:

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

ANODL-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 (Ebj) between 2000° ond 4000 volts
and any anode-No.2 voltage (Eby) between 1500%* and 2000 volts

Anode-No.1 Voltage . . . . 20% to 34.5% of Eby . . . volts
Grid-No.1 Voltaget . . . . 1.5% to 4.5% of Ebp . . . volts
Anode-No.1 Current for any

Cperating Condition . . -50 to +10 0o a o pamp

Deflection Factors:
khen Eby = 2 x Eb,

Dy &DJp ... 85 to 115 v dc/in./kv of Eb2

DJ3 8 DJa ... ... 62.51085 v dc/in./kv of Ebp
When Ebg = Eb,

DIy &0J2 . ..o 681092 v dc/in./kv of Eb2

D3 &DJg . .. . ... 50t068 v dc/in./kv of Eb)
Spot Position. . . . . . . #

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

® Atornear this rating, the effective resistance of the anode Supply

should be adequate to 1imit the anode-No.2 input power to 6 watls,

1t is recommended that anode-No.3 voltage be not less than 3000 volts

for high-speed transients.

-

** pecommended minimum value of anode-No.2 voltage.

# with nheater voltage of 4,3 volts, anode-wo.3 voltage of 3000 volls,
anode-%o0, 2 voltage of 1500 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 No.2,
and tube shielded from all extraneous fielas, the undeflected focused
spot will fall within a 15-mm square centered at the geometric center
of the tube face and having one side paraliel to the trace produced by
0Jy and DJy.

}: see nex: paqge.
AUG. 1, 1951
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OSCILLOGRAPH TUBE
Examplies of Use of Design Ranges:
For anode-No.3
voltage of 2000 3000 4000 volts
and anode-Xo. 2
voltage of 2000 1500 2000 volts

Anode-No.1 Volt. 400 to 690 30010515 40010690 volts
Grid-Mo.} Velt.t -30 to -90 22.5t0-67.5 -30 t0-90 volts|
Deflection Factors:
DJy & DJy. . . . 1368 to 184 12710173 17010230 L]
DJ3 & DJg. . . . 100 to 136 9410128 12510 170 =

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
Resistance in Any .
Deflecting-Electrode Circuit . . . . 5.0 max. megohms!

1 For visual extinction of undeflected focused spot.
® volts de/in,

% 1% is recommended that the deflecting—electrode-circuit resistances be
approximately equal.

OPERATING NOTES

The 3JUP| utilizesamedium—persistence screen having green
fivorescence and phosphorescence. The screen has high
visval efficiency and exceptionallysqgoodbrightness contrast
between the scanned line and the background. Under con-—
ditions of high ambient light, contrast may be maintained
by the use of a green filter, such as Wratten No.58.

For high-speed scanning, it is recommended that the anode-
No.3 (post—deflection accelerator) voltage be not less
than 3000 volts, but for low— and medium-speed Scanning,
anode No.3 may be operated at a voltage as low as 2000 volts.

Because of itsmedium persistence, the 3JPI is particularly
useful where either medium-speed non-recurring phenomena
or medium- and high-speed recurring phencmena are to be
observed. The persistence is such that the 3JPI can be
operated with scanning freouencies as low as 20 cycles per
second without excessive flicker,

AUG. 1, 1951 TUBE DEPARTMENT LI 2

TADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




$ e
re)
3JPI
OSCILLOGRAPH TUBE

MEDIUM-SHELL
DIHEPTAL

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

92CM-6583

SCREEN RADIUS 3l
I3/6”MIN. i = j _{.350'
_ __f_f__r
P !
132l {
b Jo [
ANODE Ne 3 () [
RECESSED |
SMALL BALL |
CAP o
[ 10
Yy
9l” l
a
iy’
a

AUG. 1, 1951 TUBE DEPARTMENT
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3JP7
OSCILLOGRAPH TUBE

PUST-DEFLECTION ACCELERATNR
ELECTRU3TATIC FOCUG EI ECTRQSTATIC 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-yel low phosphorescence
whirh persists for several minutes under conditions of
adequate excitation and low ambicnt 1ight

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

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

GENERAL DATA, MAXIMUM RATINGS, AND ECUIPMENT
DESIGN RANGES
for the 3JP7 are identical with those for the 3JP) 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 ad{'usted for focus, ?rid-No.t volta%e adjusted to
give spot that is just visiblie, each deflecting electrode
connected through 1-megohm resistor to anode No.2, and
tube shielded from a)) 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 0J; and DJj,.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
BUILDUP CHARACTER!ISTICS,
and PERSISTENCE CHARACTERISTICS of
the P7 Phosphor are shown at the
front of this Section.

AUG. 1, 1951 e DATA
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3KPI
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:
Voltage . . . . .+« « o B3 oo 0 v ac or dc volts
Current . v « v = « o - . 0.6+10% . ... ... ..am
Direct Interelectrode Capacitances (Approx.}:

Grid No.1 to 211 other electrodes . . + . . . 8 uuf
Deflecting electrode W1 to

deflecting electrade W2, o o v v v o v« 2.5 puf
Deflecting electrode DJBJto

deflecting electrode bobooobooo Ao uuf
DJ1 to all other electrodes . . . . « . . . . 11 uuf
DJ2 to all other electrodes . . . . . . . . . 8 puf

DJ3 to all other electrodes . . .. 7 puf
DJa to all other electrodes ., . o o 8

Faceplate . . « v o v+ = s v = 4 o x = . . . Clear Glass

Phosphor (For Curves, see front of this °ect10n) ... . P1

FlUOTESCENCE. + + = o o o v o = o s = n + o s =« o Green

PhoSphOresSCenCe .« o v o = « o o = » o » = s = = . . . Green
Persistence . v « o v o = & o = = = o ¢ = = = .Medlum
Focusing Method « « v v &« ¢ v v o o o & s = & & Electrostatuc
Deflection Method » » » » = « « - = « » = » «» » Electrostatic
Overall tength. . . . T b CS VAR S VY o
IGreatest Ciameter of Eulb e e e e e e e e s . 3mtl/l6"
Rnrmmurr Useful Screen Dlameter. e e e e e e e e .. 234"
eight (ADDFOX.)s o v v v o o o o o s o 0 b s e e . 902z
Mounting Position . o v v v v = w0 e e s e e e e . Any
Fulb. . . . . . D L. - J-24
Fase. . . . - - Nedlum—QheH Magnal 11-Pin (JETEC No.B11- 66)
Basing Designation tor BOTTOM VIEW, & o o o 0 o 0 v o s
Pin 1-Heater Pin 8-Deflecting
Pin 2-Gria No.1 Electrode

Pin 3 -Cathode

DJ2
Pin 4 -Grid No.3 Pin 9-Deflecting

Pin 5-Deflecting Electrode
Electrode DJ1
CJz Pin 10 - Internal
Pin £ - Deflecting Connection-
Electroge Do Not Use
DJa Pin 11 -Heater
Pin 7-Ultor
(Grid No.2,
Grid No.4,

Collector)

DJ1 and DJ, are nearer the screen
DJg and DJy are nearer the base

- |Ndicates a change.

-—
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3KPI
OSCILLOGRAPH TUBE

—-

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

The ptane through the tube axis and pin 1 may vary from the
trace produced by DJ3 and DJ4 by $10° (measured about the tube
axis},

The angle between DJ1 - DJ7 trace and DJ3 - DJg trace is 90°
308

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE . . . . . . v v v v v v v . 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. wvolts
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. wvolts
Heater positive with respect to cathode . 125 max. wvolts

Equipment Design Ranges:
For any ultor voltage (554} between
recommended minimum* and 2500 volts
IGrid-No.3 Voltage
for Focus . . . . .. 16% to 30% of Ec, volts
Grid-No.1 Voltage for
Visual Extinction of
Undeflected Focused
Spot. . .. .. ... 1.9% to 4.5% of E. volts
Grid-No.3 Current for ¢
Any Operating Condi-
tion, . . . ... L -15 to +10 pamp
Deflection Factors:
Dy &0J2 . .. ..
DUg & 0Jg . . . .
Spot“Position . . .

50 to 68 v dc/in./kv of E¢
38 to 52 v dc/in./kv of EC4
##

Examples of Use of Design Ranges:

For ultor voltage of 1000 2000 volts

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

Brilliance and definition decrease with decreasing ultor voltage. Rec—
ommended minimum for tne 3kP1 in general service is 1000 volis but a
value as Jow as 500 volts may be used under conditions of low-velocity
deflection and low ambient-light levels.

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

-+ Indicates a change.

4-56 TEY DATA 1
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3KPI
OSCILLOGRAPH TUBE

For ultor voltape of 1000 anon volts
Grig-No.1 Voltage tor

Visual Extinction of

Undeflected Focused

Spot v . . .. . .. -19 to-45 -38 to -%0 volis
Deflection Factors:

DRI J 0 V1 P 50 to 68 100 to 136 volts dc/in.

W3 & g+ 0 v . . 308 to 5¢ T8 Lo 100 wolts deling

Maximum Circuit Values:

Grig-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
Resistance in Any Deflecting
Electrode Circuit® . . v v ¢ o ¢ o o o & 5 max. megohms|

8\t is recommended that the deflecting-electrode-circuit resistanceso
approximately equal. e1

”

=374 Yig—{_ 234" MmN,
350" ,4 SCREEN DIA,
T

» 5"
15"R.
R MAX.
DG
% R.
0.C
Ny
» [d
| o
|
=~ -—1 %t Vg
MEDIUM - SHELL~_ |

MAGNAL
1H-PIN BASE l
JETEC N2 BlI-66 H
92CM - 6599RI

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

~-Indicates a change.

DATA 2
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OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

; + == I S 1
I [R7 Rg! I |Rg Rigt
2sv. [ r3 £ I RTA% 1R A0
DC p: 13 H { |
i M. 3 3
R2 ‘=L 3
Rig
Ra DJ;
C
€L C2 o9
Cq
2500V. 3—2’
oC | Rag l
OJg
118 O
i
HIGH- Ce
VOLTAGE
AC Rs
SUPPLY CATHODE
VOLTAGE
INPUT
130Vv. | Rg 2 _GRID TO
bC Nel DEFLECTING
ELECTRODES
HEATER .
SUPPLY
92CS-6690R2
C1: 0,1 uf, 3000 volts RS: 1,0 Megohm, 0.5 watt
€2: 1.0 uf, 200 volts R6: 0,5-Megohm Potentiometer, 0,5 wat t|
€3 C4 €5 C6: 0.05-uf Blocking R7 R8: Dual 5-Megohm Potentiometer,
Capacitors”® 0.5 watt
R1 R2: 2 Megohms, 0.5 watt R9 R10: Dua! 5-Megohm Potentiometer,
R3: 6 Megohms, 0.5 watt 0.5 watt

R4: 2-Megohm Potentiometer, 0.5watt R11 R12 R13 R14: 2 Megohms, 0.5 watt

when cathode is grounded, capacitors should have hi?h voltage rating
3000 volts); when ultor is grounded, the may have lowvoltage rating
200 volts). Fordcamplifier service, de lecting 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 ve returned to a point in the amplifier system
which will ?ive 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 responsidility by RCA for
its use and without prejudice to RCA's patent rights,

4-56 ET CE-6630R2
RADIO C ON OF AMERICA, NEW JERSEY
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3KPI

OR-CURRENT REQUIREMENTS
OM POWER SUPPLY

R
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T MAX. ULTOR CURRENT
FOR ANY TUBE AT ZERO
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2 N (=
T e
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3KPI
AVERAGE CHARACTERISTIC
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3KP4 Y
OSCILLOGRAPH TUBE

. r'I'he AkPs ts the same as the 3AP1 except for the follow-
llng items:
General:
cr t ot . LPa—cul i e
................... White
® il i Shore| -
The PERSISTENCE CHARACTERISTICS
of the Py-sulfide phosphor are the same as those shown for
‘ the Pii phosphor at the front of this Section
3KP7
OSCILLOGRAPH TUBE
The 3KkP» 1s the same as the 5KkP1 except for the follow-
ing items:
General:
P | rfu L= { a 1 e o o o o @ 7
CE 4 e e o o o o o o = o o o = 1| -
\ P
k 500 e d
® 3KPII
OSCILLOGRAPH TUBE
ELECTROST 1 OCus tl TROST C DEFLECTIO®
The 3KP11 1s the same as the gKkP1 except for the foltlow-
. ing ttems:
. General:
Prosohor or Curves, see frof ion). . ... P11
f ESCEMCE. + v o o o o o o o o o o o o o o s 0w e Blue
.................... Elue
F11 at -
® : en e
s ELECTRON TUBE DIVISION DATA

KADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY



3KPI6
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION .

rhe 3KkP1€ 15 the same as the 3KP1 except for the follow-
png items:

General:
Phosphor (For Curves, see front of this Section} . . . . .P16
Fluorescenco—
Visible radiation. . . . . . . . . .. ... ... Violet '
Invisible radiation. . . . . . . . . . . Near-Ultraviolet

Phosphorescence—

Persistence of visible radiation . . . . . . . Very Short
Persistence of invisible radiation . . . . . . Very Short
!n general, operationof the 3KP16 at an ultor voltage less
[ than 1500 volts is rot recommended. | .
11-58 ELECTRON TUBE OIVISION DATA

RADIO COPPORATION OF AMERICA, HARRISON, NEW JERSEY




3KPII
OSCILLOGRAPII TUBE

ELECTROSTATIC FOCIIS ELECTROSTATIC DEFLECTION

The 3KP11 is the same as the 3KP1 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
1n those where film mowee at » high speed, The 3KkP11
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 SFECTRAL-ENERGY EMISSION CHARACTERISTIC
and the PERSISTENCE CHARACTERISTIC of
the P11 Phosphor are shown at the
front of this Section

The curve showing MAX|MUM ANODE-No.2 CURRENT
REQU{REMENTS FROM FOWER SUPPLY for Type
3KP1 also applies to the 3KP11

SEPT. 15, 1949 TUBE DEPARTMENT DATA

RADIO (¢ OF AMERICA, NEW JERSEY
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AVERAGE CHARACTERISTICS
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E; 63 VoLTS

- ANODE -N2i VOLTS ADJUSTED TO FOCUS | -
.. ANODE~N22 VOLTS=2000 ‘i

100 ! g 1dace Bt 1 o000 '

—
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11500

000

w
[e]
M.

RELATIVE LINE BRIGHTNESS
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255 ——

500

s S A

=
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3MPI 4
OSCILLOGRAPH TUBE
E‘Lﬁ:TQS‘_I’_HAIC FOCUS ELECTROSTATIC DEFLECTION
DATA

General:

Heater, for Unipotential Cathode:

Voltage. . . . .. ... 63 ......acordcvolts
Current. . . . .. ... 06 ........... am
Direct Interelectrode Capacitances {Approx.}:

Cathode to All Other Electrodes. . . . . . 2.2
firid Ma.]l to All Qther Flectrades. , . . . 10.3 puf
DdltoDJZ................1.3 Wf
DJ}{ODJ...,........... 1.2 i
DJ7 to Al? Other Electrodes Except DJj . 4.4 put
DJ5 to All Other Electrodes Except DJq . 5.6 ppf
D3 to All Other Electrodes Except DJy . . 5.0 ppf
DJ3 to All Other Electrodes Except DJ3 . . 4.5 puf
Phosphor (For Curves, see front of this“Section} . . . No.1
Fluorescence . . « v v v v v o v o o o o o » s Green

Persistence. . . . . « v 4 ¢« e e e« o o« . . Medium
Focusing Method. . . . . . . .. ... .. .. Electrostatic
Deflection Method. « « « « « « « « « « . . . . CElectrostatic
Overall Length . . . . . v v v v v v v o o o o o B" ¢t 1/4°
Greatest Diameter of Bulb. . . . . . .. . ... 3"t 1/16"
Minimum Useful Screen Diameter . . . . . . . . . . . . 2=3/4"

Mounting Position. . . . . . . . . . .. e e e e e o . Any

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 y

Pin 4-Deflecting
Electrode

DJ
Pin 8—De}lecting
Electrode DJ,
DJ Pin 9 - Anode No.2,
Pin 5—De?lecting

Grid No.2
Electrode Pin 10- No
4 4 Connection
Pin 6 - No Pin 11 - Cathode
Connection Pin 12 - Heater

* DJ, and DJ, are nearer the screen

DJJ and DJ,, are nearer the base
With DJq positive with respect to DJ,, the spot isdeflectegﬂ
toward pin 4. With DJ5 positive wigh respect to DJy, the
spot is deflected toward pin 1.
The plane through the tube axis and pin 4 may vary from
the trace produced by DJq and DJ, by an angular tolerance
{measured about the tube axis) of 10°.

Maximum Ratings, Design-Center Values:
ANODE-No.2® VOLTAGE# . . . . . . . . . . . . 2500 max. volts

® inode %o0.2 and grid No.2 which areconnected together within tube, are

referred to herein as anode No.2.

# The product of anode-Ko.2 voltage and average anode-¥o.2 current should
be limited to 6 watts.

JULY 3, 1950 TUBE DEPARTMENT " TENTATIVE DATA

RADIO C OF AMERICA, NEW JERSEY
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OSCILLOGRAPH TUBE

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:

Por any anode-¥o.2 voltage (Eb,) between .
recoumended sininus’ and 2500 volts

Anode-No. 1 Voltage . . . 20% to 35% of Eby . . . . . voltsg]
Max. Grid-No.1 Voltage
for Visual Cutoff . 6.3k of Eby . . . .. vol ts]
Anode—No.1 Cur. for any
Operating Condition. . -15 to +10 . . microamperes
Deflection Factors:
DJ; &DJp . . . .. 115 to 145 vdc/in./kv of Ebj
llJ3 &Ddg -0 - .. 110 to 140 wvdc/in./kv of Eby
Examples of Use of Design Ranges:
For anode-No.2 voltage of 1000 2000 volts
Anode-No.1 Voltage . . . 200-350 400-700 volts
Max. Grid-No.1 Voltage
for Visual Cutoff . -63 ~126 volts|

Deflection Factors:
DJy &0J7 . . . . .. 115-145 230-290 volts dc/in,

llJ3 &0Jg . oo . 110-140 220-280 wvolts dc/in.
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max, megohms
Resistance in Any Deflecting-

Electrode Circuit® . . . . . 5.0 max., megohms|

.
Brilliance anddefinition decrease with decreasing anode-No.2 voltage.
recommended minimum for the 3mP1 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 resistancesbve
approximately equal.

JUuLy 3, 1950 TUBE DEPARTMENT TENTATIVE DATA

RADIO OF AMERICA, NEW JERSEY
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w | w
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. . IS SCREEN RADIUS
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SMALL - SHELL-
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12-PIN BASE

92CM- 7488
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3RPI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTAT IC DEFLECTION

/

The 3RP1 15 the same as the gkPi1-A except for the following
items:

General:

Faceplate. . . . . . .. ... .. .. Spherical Clear Glass
T 131
Weight (Aoprox.} . v v v v o L v i v i i s s e e v v . 702

S AV
O SCREEN DIA.

0.350"1J|‘] “23," MmN,
r {
%R
4 ] ”
4%
MAX,
3,
RS Mg
al,’
: s
SMALL - SHEL L oL
DUODECAL g
10-PIN BASE
JETEC N2BIO-75
OR
SMALL -SHELL |
DUODECAL
12-PIN BASE
JETEC N2BI2-43 'ﬂ@m’ |
o 92CM - Tiiaen

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 29 |N ANY
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM
OF BASE.

SEPT. 1, 1955 PR DATA

RADIO C OF AMERICA, , NEW JERSEY







3RPI-A
OSCILLOGRAPH TUBE

ELECTROLTATIC TOCU CLENTROSTATIC NEHIFCTION
DATA
General;
Heater, for Unipotential Cathode:
Voltage . 6.3 . . . ar or dc volts
Current . 0.6 + 10% .amp
Direct Intere\ectrode Capacntences {Approx.
Gridd No U g 1 ottt e strgden g af
Deflecting electrod~ DJj to
deflect '7g ¢leetrode DJ,. ? upef
Deflecting electrod= DJ3 to
deflecting »lertrode DJ.. 2 upf
DJ1 to 211 other electrode 11 puf
DU to all otrer electroa. s . 8 puf
DU3 to all other electrodes . 7 puf
DJ3 to all otner electrode 8 puf
Faceplate . G Flat Clear Glass
Phosphor (For Curvss sec front of thi  Section). . Pl
Fluc ce. .. .Green
PhOSDhOreafen(e . .Green
Pers” ‘edium

Focusirn '.‘pt'od o o
Deflection Method .

.Hectrostat\c
.Electrostatic

Overall tenqgth, . . 9 1/8" + 1/4"
Greatest Diwmeter rf Bulh . 3"+ 1/16"
Minimum Uretul Screen Dismeter. 2-3/4"
Mountirg Po “tion . . Any
Weight {Arfprcs. ;. 12 oz
Bulb. R Lo ... J=2481
Base. . el el Duodecal 10— Fln (wETEC No.B10-75),
or °- .oteral 12-Pin (JETEC No.B12-43)
B: ina D N st Cur B0 VLA 0 . L12E
Fin ! Heqlor bi g Jltor
Fa NG (Gr'd No. 2,
2 o Grid No.4,
Pin < LYY Collector)
Pin tA_ 1 er lerting
ternee Flertrode
“e J
Fir 6 - Deflectin -flecting
Electrode troue
DJ3 ’;
Pin 7 - Deflecting rnal
tlertrode ection—
DJg NOt i)se
P12 - ' r

DJ; and DJ, are nearer the screen
DJ; and DJy are nearver the base

A pins 5 and 13 are oritted fror tne 10-pin base.

JULY 1, 1955 TUBE DIVISION TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
World Radio Histo



3RPI-A
OSCILLOGRAPH TUBE

With DJjq positive with re<pect to DJp. the spot is deflected
toward pin 4. 4°th DJB positi.e ~ith respect to By, the spot
is deflected tosar: oin 1.

The plane tkrough the tube as's and p'r 1 may vary from the
trace produced by DJ3 and DUy by 10° (measured about the tube
axis).

The ang'e tetseer OJ< - DJ, trace and DJ3 - DJy trac- 's 90°
+ 30,
Maximum Ratings, Design-Center Values:
ULTORY VvOLTAGE . . . 5 0000000 0 0 2500 max. volts
ULTOR INPUT (AVERAuE) e 6 max. watts|
GRID-No.3 VOLTAGE. . . . . . . . . . . .. 2000 max. volts
GRID-No.1 VOLTAGE:
Negative biss value. . . . . . . . . .. 200 max. volts|
Positise bias vilue. . . . . .. .. L. max. .olts
Positive peak vilue. . . Lo 2 max. volts
PEAK VOLTAGE BETWEEN JLTOR »’WD
ANY DEFLECTING ELECTRODE . . . . . . . 00 max. volts
PEAK HEATER-CATHODE VOLTAGE:
He :ter regat 've with respect to c:thole. 125 max. volts
Heater positive with respect to cathoie. 125 7ax,  volts

Equipment Design Ranges:
For any ultor voltage !554) between 5007 and 2500 volts
Grid-No.3 Voltage
for Focus. . . . . . 16.5% to »i% of E 4 volts
Maximur Gr'4-No.1
Voltage for Visual
Extinction of Ur-
deflected Focused
Spot . . . 5 6.75% of Ecy volts
Grid-No.3 Current for
Any QOperatirg Con-

dition . . . 6 o a -1y to +10 wamp
Deflecticn Far(or
DJ1 & DJy. R 73 to 9 vdelru ey of Ecy
B3 & Dug. -« . . - . 52 to 70 v dc/fin. kv of Ecy
Spot” Position. . . . . . s

O The "ultor® ir a cathooe- ray tube istheclectrode to which is applieo
the nighest dc voltage 'or acceleratinj theele trons inthe beam prior
to its geflection, In the 3RP1-A, the ultor function 15 performed by
gria No.u. Since Jrid No.4, grid No.2, andcollector ate connected to-
jetner aitrin tre 3RP1-A, trey are calle.k\vely referred to simply as
“ultor* for convenience in presenting data and curves.

Brilliince ang aefinition decrease si1t> gecreasiny ultor volmge A
value as low as 500 volts is recommended only for loa-velocity de-
flection and lua ambient~1ignt levels,

#¥ The center of the undeflected focused spot will fall within a circle

haviny 7.5-mm radius concenric ait~ the center of the tube ‘ace.

1
JuLY 1., 1955 TUBE DIVI TENTATIVE DATA 1
RADIO OF AMERICA, NEW JERSEY
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3RPI-A
OSCILLOGRAPH TUBE

Examples of Use of Design Ranges:

For ultor voltages of 1000 2000 vaolts
Grid-No.3 Voltage
for Focus. . . . . 165 to 310 330 to 620 volts

Maximur Grid-No. 1
. Voltage for Visual
Fxt 'nctian of ln-

detlected tocused

Seot L L. L L -67.5 -13%5 volts
Deflection Factors:
DJ1 &DJ,. o o o .. 73 to 99 146 to 198 volts dc/in.
DJ3 &DJg. . . . . . 52to70 104 to 140 volts dc/in,
.luaximum Circuit values:
Grid-No.1-Circuit Fesistance . . . . . . . 1.5 max. megohms|
Resistance in Any Deflecting-
Electroge Circuit® . . Lo 5 mix. megohms|

%t as recommended that the deflectini-electrode circuit resistances be

approximately equat.
Uy ”
S

FLAT 23, MmN,
AC SCREEN DIA
i /0 :
Lo | T
T “1eR
e
/B "
MAX, 3”/|e
M'AX.
. LR,
9y
()
o
4
SMALL-SHELL 3“0
- — fe— 1 2
DUODECAL 8 * 6
' 10 -PIN BASE
JETEC N2BIO-~75
OR )
SMALL-SHELL I
DUODECAL

12-PIN BASE
JETEC N2 BI2-43 W i
. 92¢S- 8497

CENTEx LINE OF BULB willL NOT DE/IATE MORE THAN 2° |N ANY
DIRECTION FROM PLRPENDICULAR ERECTED AT CENTEK OF KOTTOM
OF BASE.

JULY 1, 1955 - TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

forld Radio Histo



3RPI-A
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

95V. | R
oC l
1 R2 '
R3 05
< o
3 " e
840V. DJa
e < |®
OJgq
O
HIGH-
VOLTAGE
AC Rs
SUPPLY CATHODE
VOLTAGE
INPUT
65V. | Rg GRID T0
bC Nel DEFLECTING
ELECTRODES
3RPI-A
HEATER
SUPPLY
92CS-6777R)
C1: 0.2 uf Ru: 1.0=Megohm Potentiometer
C2: 1.0 uf RS: 0.5 Megohm, 0.5 watt
C3 C4 C5 C6: 0.05-uf B‘oching R6: 0.35 Mejohm, (.5 watlt
Capacitors R7 R8: Dual S-Megohm Potentiometer
R1 R2: 2.5 Meaonhms, 0.5 watt R9 R10: Dual S-Megonrm Pofentiometer
R3: 2.5 Mejohms, 1 watt R1l R12 R13 R1lu: 2 Megohms, 0.5 watt .
.

When cathode is grounded, capacitors should have nigh voltage rating:
when ultor is grounded, they may have low voltage rating. For dc ampli-
tier service, deflecting electrodes srou'ld be connected direct to ampli-

fier output, In this service, it is preferatle vysually to remove
deflecting—electrode resistors to minimize loading effect on amplifier,
In order to minimize spot defocusing, it is essential tr3t ultor e

returned to a point in the amplifier system which will give the lowes: |
possible potential difference between ultor and the deflecting elec(rode<.'

‘ .

use patents of RCA or others. ! formation cortained
nerein is furnished without responsibility by RCA for
its use and without prejudice to RCA'< patent righ” .

Devices and arrangements shown or described ~er~in Tay .

|

JULY 1, 1955 e~ CE-6777Ri

KADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
World Radio Histo



3RPI-A
CHARACTERISTICS
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3RPI-A
AVERAGE CHARACTERISTICS
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3RP4 X
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3RP4 1s the same as the 3RP1 except for rhe Sollowing
items:

General:

Phosphor (For curves, see front of this Section) |, P4—Sul fide Type
Fluorescence « . . . . . v v v v v v uw . White
Phosphorescence. . . . . . . . ... ... ..... white

Persistence. . . . . .. . ... ... ...... Short

In general, operation of the 3RP4 at an ultor volt-
age less than 1500 volts is mst rocommanded.

SEPT. 1, 1955 TUBE DIVISION DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY






3WPI
OSCILLOGRAPH TUBE

ELECTROETATIC FOCLIS FIFCTROSTATIC DEFLEC_T I_ON
DATA
General:
Heater, for Umpotenhal Cathode:
voltane. . . ... . 6.3 . . . .1ccrdc volts
Current, . . 0 06110%..........amp

Direct Intere]ectrode CaoaC|tances
firid Ma.l to all other nlartrades, . . 4.6 to 8.7 e f
Cathode to all other electrodes. . . . 3 to 3.7 el
Dcflecting electroda Dy tn
deflectina electrode DJp « « o + . & 1.7 to 3.3 puf
Deflectinn electrode DJ3 to

deflecting electrode DJa . 1 to 2 e f
DJy to all other electrodes. 5.5 to 10.5 uf
DJo to all other electrodes. . . . . . 5.5 to 10.5 pupf
DJz to al! other electrodes. . . . . . 3.5 to 6.8 puf
DJs to all other electrodes. . 3.5 to 6.8 pupf

Faceplate, Flat. » v v v v v v v v o o « « « o . .Clear Glass
Phosphor (For Curves, see front of this Section) . . . . . Pl
Fluorescence . . . . . e e
Phosphorescence, . . . . . . e e s e s s a ea s . WGreen
Persistence. « v « v v v v 4 4 4 v 0 0 . . . . . Medium
Focusina Method. . . . . . . . . . . ... .. E]ectrostahc
Deflection Method. . « « « « v v « +» « « « . » JElectrostatic
Deflecting—electrode
arrangement. . . . . . . . + + . .See Dimensional Qut!line
Overall Lenath . . F R O RS VAN i
Greatest Diameter of Bulb 5000000000008 &G
Minimum Useful Screen Diameter . « « o v v v o « « o o 2=3/4"
Minimum Useful Scan (Lentered wlith
respect to tube face):
By deflecting electrodes DUy & D2 . . . . . . . . . 2=-1/2"
By deflectina e!ectrodes DJ3 & DJ4 P S

Weiaht (Approx.) . P I 1 )
Mounting POSition., « « v v v v 4 v ¢ s s s s o s o s o « JAny
Bulb v v v v v v e e e e e .. . . J24R

Base . . . . . Small-Shell Duodecal 10-Pin (JETEC No.B10-75},
or Small-Shell Duodecal 12-Pin (JETEC No.B12-43}

Basing Designation for BOTTOM VIEW . . . . 6 00 o AU
Pin 1 ~ Heater Pin 8 - UHor
Pin 2 - Grid No.1 (Grid No.2,
Pin 3 - Cathode Grid No.4,
Pin 4 - Grid No.3 Collector)
Pin 6 - Deflectina Pin 9 - Deflecting
Electrode Electrode
DJ| DJg
Pin 7 - Deflectina Pin 10 ~ Deflectina
Electrode Electrode
DJ2 DJ3
Pin 12 - Heater
4-57 T CNEE TENTATIVE DATA 1
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3WPI
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

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

Neaative bias value. . . . . . . .. .. 200 max. volts

Positive bias value. . . . . . . .. .. 0 max, volts

Positive peak value. . . P 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 ultor voltage (Ec,) between recommended
minimum® and 2500 volts

Grid-No.3 Voltage

for Focus. . . . . . 16.5% to 31% of £, volts
Grid-No.1 Voltage :
for Visual Ex—
tinction of Unde-
flected Focused
Spot . . . .« -3% to 5% of E¢y volts
Grid-No.3 Current

for Any Operat-—

ino Condition. . . . -15 to +10 pAa
Deflection Factors:

DJy & DJ2 e e e 41.5 to 50.5 v dclin./kv of Ecy

DJ3 &0Jg. o o .. 28.5 to 35 v delin. kv of Ecy
Spot Position. . . . . ##

Examples of Use of Design Ranges:

For ultor voltage of 1000 1500 2000 volts
Grid-No.3 velt-

age for Focus. i85 to 310 247 to 465 330 t0620 velts
Grid-No.1

Vo'tane for

Visual Ex-—

tinction of

Unteflected

Focused Spot . -3¢ to -50 -45 to -75 -60 to -100 wvaltg
Deflection
Factors:
Dui & Dup. o . 41.5t0 5.5 62.3 to 75, 330101 v dc/in.
Mz & DJg. . . 28.5 to 35 22,8 te 52.5 57 to 70 v dc/in.
Brilliance and definition decrease aith decr-:5:n3 ultor voltage.
Recommended mynymum for tne 34P1 1n jeneral ser.ice 1S 1000 volts

but a value as los as 500 volts may be used under conditions of low-
velocity deflection and low amtient-light levels.

L]

1 See ne«i page.
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3WPI
OSCILLOGRAPH TUBE

Maximum Circuit Values:

Grid-No,1-Circuit Resistance . . . . . . 1.5 max, megohms
Resistance in Any Deflecting-
Electrode Circuit® . . . . . . . . .. 5 max, megohms

SPECIAL PERFORMANCE DATA
For ultor voltage of 1500 volts

Line Widtha, | , | v e e . 0,020 max, vich
Peale Grid-Na, 1 ﬂrlvP frnm Soot

CHRE 60 0 0 0 0 0000000 O0 O G 50 max, volts
Raster Shape . . . booooo
Deflection Factor Um{ormlty e e e e é

## With grid-wo.1 voltage adjusted to give a sppt that is just visible,
and the tube shielded from all extraneous fields, the center of the
undeflected focused spot wil) fall withinacircle of 3/16~inch radius
concentric with the center of the tube face.

It is recommended that the deflecting-electrode-circuit resistances be

approximatety egual,

% under the following conditions: heater voltage of 6.3 volts, brightness
of 7 foot-lamberts measured on a 2 x 2%, uU9-line raster with high-
frequency scanning applied to deflecting electrodes DJ3 and DJ7. For
line-width medsurement, the high-freguency scanning is adjusted to
give a raster width of %.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 heignt measured at the center line of the tudbe face divided by

. the numper of scanning lines {u9).

9 under the following conditions: heater voltage of 6,3 volts, ;rid—No.;
vclla?e adjusted for focus, and grio~No.1 voltage ad;uste to give
visible raster. with u9—1|ne raster centered with respect to the tute
face and size adjusted togive mean dimensions of 1.875* in 1042 direc—
tion angd 1.688" in 3DJu 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, 1,620" in 1042 direction by 1.730" in 3DJ4
direction; the other, 1.830" in 1DJ2 direction and 1,646° in 3DJ&
direction,

s The deflection factor for either DJy and DJp electrodes or DJ3 and

DJy electrodes for a deflection of less than 75 per cent of the respec~

tive useful scan «ill not differ from the deflection factor for the

corresponding deflecting electrodes at 25 per cent of the useful scan
by more than 2 per cent,

4-57 TUBEIDISION TENTATIVE DATA 2
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3WPI
OSCILLOGRAPH TUBE

~
3"tk
SCREEN OlA.
“ 23, MIN.
%6y | <
&
‘1" Vie "]
)
o
413,
MAX.
' why
2
Vo
tlhy
! ~ ”
- <—I%% ’%6
SMALL-SHELL
OUQOECAL
10-PIN BASE.
JETEC N2BIO-75
OR '
SMALL-SHELL +
OUODECAL
12-PIN BASE
JETEC Ne2Bi2-43
92CS-9130

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

THE PLANE THROUGH THE TUBE AXIS AND PIN 3 MAY VARY FROM
THE TRACE PRODUCED BY DJ, AND DJ, BY AN ANGULAR TOLERANCE
{MEASURED ABOUT THE TUBE AXIS) OF # 10°, ANGLE BETWEEN
DJy = DJ, TRACE AND DJ; - DJ, TRACE 15 90°  1°,

DJ, AND DJ, ARE NEARER THE SCREEN: DJ; AND DJ, ARE NEARER
THE BASE. WITH DJ, POSITIVE WITH RESPECT TO DJ,, THE
SPOT WILL BE DEFLECTED TOWARD PIN 3: LIKEWISE, WITH DJ,

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

A=y TUBE DIVISION CE-9130

RADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY




3WPI
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

100v SR =<C3 Ry, Ri2 Ri3 Ria

VOLTAGE

INPUT TO
DEFLECTING
ELECTRODES
HIGH
VOLTAGE
SUPPLY
C2| Rio TCa
R
‘[' \ L——Nz&—« o
- I~
INTENSITY Rz -5
ATION
GRID MRBUF 92CM-931
C1: 0.5 uf, 3000 volts R11 K1Z2: Dual t-megunm puteuticaster
1/2 watt

R13 Ri1u4: Dual 1-~megohm potentiometer |
1/2 watt

R15 R16 R17 R18: 1,5 megohms, 1/2
watt

€Al uf, 200 volts
Ccu: uf, 200 volts
€5: 0.05 uf, 3000 volts

0

C2: 8 uf, 250 volts
1
1

€6 C7 €8 C9: 0.05 uf, 600 volts R19: 2 megohms, 1 watt

R1 R2: 510000 ohms, 1/2 watt R20: 510000 ohms, 1/2 watt

R3I R4 RS R6: 270000 ohms, 1/2 watt R21: 5 megohms, 1/2 watt

R7: 220000 ohms, 1/2 watt R22: 5100 ohms, 1/2 watt

RB: 500000-ohm potentiometer, Ti1: Transformer, with 6.3-volt/1~
1/2 watt ampere secondary, insulated

for at least 3000 volts, such
as Thordarson T26F65.

1~ampere fuse

R9: 300000 ohms, 1/2 watt
R10: 100000-ohm potentiometer, Fi:
1/2 watt :

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

457 TUBE DIVISION Ce-9131
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AVERAGE CHARACTERISTICS

[ee=6.3 voLTS o ] .

GRID-N23 VOLTS ADJUSTED FOR FOCUS. |

GRID-N2! 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. I/ THAT AT CENTER OF LINE.

EET PR T 3

100!

RELATIVE LINE BRIGHTNESS

1500 1700 1500 2100
ULTOR VOLTS

2500

2300

TUBE DIVISION 92CM-9162

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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3WPI

AVERAGE CHARACTERISTICS
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3wWP2
OSCILLOGRAPH TUBE

CLECTROSTATIC FQCUS _ ELECTROSTATIC DEFLECTION

The gWP2 ts the same as the gWP1 except for the following
items:

General:

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

flersigterre . L 0 L v L L L 0 e s e e e . . Llong

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

3WPII
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTRQSTAT IC DEFLECTION

The 3WP11 15 the same as the 3WP1 except for the following
1tems:

General:

Phosohor (For Curves, see front of this Section), . . . . P11
FlUOreSCENCE: v v v v o o v 4 o v o o v v o o v o o+ JBlug
Phosphorescence + v v v v v v v v v 4 v 4 4 o o o« . Blug

Persistence . . « « « v ¢« ¢ « + 4+« 4w+« o s . . Short

Line width and drive values for the 34P11 are the same as
thnse shown for type 3WPl under the headina SPECIAL PER-
FORMANCE DATA and are based unon operation at brightness
valucs calculated from 3WP1 performance.

4-57 TUBE DIVISION DATA
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SABPI /
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA

General:
Heater,

for Unipotential Cathode:

Voltage . . v+ . . ... 63 . « + « .+ ac or dc volts

. Currtenl . . e 08 oo w e e .. amp
Direct Intere‘ectrode Capacitances (Approx.).

Grid No.1 to All Other Electrndes , . . . 8 . . uuf

Cathode to All Other Efectrodes . . . . . 5 o v v v puf

DJ1 to DJ2 0 00O0ODOOO0OD0DDDODOO 9 ooo ol

DJ3 to DJg 0000000000 0O0G O % o000 oM

DJy to AII other Electrodes . . . . . . . 9 .. .. uuf

. DJp to AVl Qther Electrodes . . . . . . . 9 ... opuf

DJ3 to All Other Electrodes . . . . . S o v v . puf

DJs to A1l Other Electrodes . . . . . . . 6 . . . puf

Faceptate, Flat . . . . . <+ . Clear Glass

Phosphor {For Curves, see front of thus Section). . . . . Pl

Fluorescence and Phosphorescence e v v v e o Green

Persistence of Phosphorescence . . . . . . « « . . Med ium

Focusing Method . . « « « v v v v o ¢ + W . Electrostatic

Deflection Method . . . . . . . . . . . Electrostatic

Overall Length

. o 16-3/4" + 3/8"
Greatest Diameter of Bulb PR

5-1/4" t 3/32"

Minimum Useful Screen Diameter . e e .. 8-9/16"
Bulb . . ... 6 000000O0 QG e ce e e J82
Weight (Approx. ) e e e . . 2-1/2 1bs|
Mounting Position . . . . . . . . 0 o Any
Cap. . ... 0 o Recessed Small BaH (JETEC No.J1-22)
Base . . . Meduum—Shell Diheptal 12-Pin (JETEC No.B12-37)
BOTTOM VIEW
Pin 1 -Heater Pin 9-Ultor
. Pin 2 -Cathode {Grid No.2,
Pin 3-Grid No.1 Grid No.4)

Pin 4 - No Con~
nection—
Do Not Use
Pin 5-Grid No.3
Pin 7-Deflecting
Electrode DJ
Pin 8-Deflecting
Electrode DJg

DJa and D,

flected toward pin 5.
DJ4, the spot is defle

The plane through the

DJ, and DJ,

Pin 10-Deflecting
Electrode DJ,

W pin 11 ~Deflecting

2 tiectrode DJp

Pin 12 - No. Conn.

Pin 14 - Heater

Cap -~ Post-Ul tor
(Grid No.5,
Collector)

are nearer the screen
J are nearer the base

With DJy positive with respect to DJp, the spot is de-

With DJ3 pOSItlve with respect to
cted toward pin 2.

tube axis and each of the following

items may vary from the trace produced by DJq and DJ, by

JUNE 1, 1953
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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 DJq ~ DJ, trace and D‘JB - Dy,
trace is 90° + 1.5°.

Maximum Ratings, Design-Center Values:

POST-ULTOR® VOLTAGE . . . « +. « « « « « . 6000 max. volts
ULTOR® VOLTAGE . + &« + v v ¢ o o v o o 2600 max. volts
RATIO OF POST-ULTOR VOLTAGE

TO ULTOR VOLTAGE . . . . 2.3:1 max,

GRID-No.3 VOLTAGE . . . . . . . . P 1000 max. volts
GR1D-No.1 VOLTAGE:
Negative bias value . . .+ +« « « ¢« + 4 200 max. volts
Positive bias value®. . . . . . . . .. 0 max. volts
Positive peak value . . . « . « « « 4 & 2 max. volts .

PEAK VOLTAGE BETWEEN ULTOR AND
ANY DEFLECTING ELECTRODE . . . . 500 max. volts
PEAK HEATER--CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:

For any post-ultor voltage (Ec.) between 2000* and 6ooo volts
and any ultor voltage (Ec ) getween 1500*% and 2600 volts
Grid-No.3 Vol tage for Focus . . 20%to34.5%of Ec4 . . . volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot . . . « . . . 2.6%to4.3%0fEcy - .« volts
Grid-No.3 Current for Any
Operating Condition . . . . . -15to +10 +ot o+ pamp

Deflection Factors:#
When Ec =2 x Ec4

0Jg &DJp o v v o w s ... . 26.5t036 v dc/in./kvof Ecy ‘
D3 & DJg « v v v v v v 18to24 v dc/in./kvof Ecy
Vhen Ec, = Ec,
DJp &0Jp » v v v v v v v L 21.5t029 v dc/in./kvof Ecy
DJa & DJ4 .......... 14,51t019.5 v dc/in./kvof Ec4
Spot”Position ¥
Examples of Use of Design Ranges: .
For post-ultor
voltage of 2000 3000 4000 volts
and ultor
voltage of 2000 1500 2000 volts
Grid-No.3 Volt.
for Focus 400 t0 690 300 to515 400 to 690 volts

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

. ee
e,80," " ¥, ## 0. see next page.

JUNE 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 1
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5ABPI
OSCILLOGRAPH TUBE

. Deflection Factors:4

DJ1 & DJ2 43to58 40to54 53to72 v dc/in.
0J3 & DJy 29to39 27to36 36to4B v 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® ina cathode~-ray tube is the electrode to which is
applied a dc voltage higher than the uitor voltage for accelerating
the electrons in the beam after its deflection. |n the 5A8-types, the
post-deflection acceleration function and the collector function are
b?:n performed by grid No.$ Which is conveniently referred to as *post-|
uitore,

% 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 SA—types, the ultor function is per-|

formed by grid No.M. Since grid No.d4 and grid No.2 are connected to—|
gether within the sAB-types, they are collectively referred to simply,
as *ultor* for convenience in presenting data and curves.

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

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

Recommended minimum value of ultor voltage.

# The detlecting electrodes DJ3 and DJyy are designed to have extra-high

deflection sensitivity and consequenil{ produce less than full-screen
deflection. with post-defiection acceleration, the length of deflec
tion may be limited to & 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,

#4 with heater voltage of 6.3 volits, post—ultor voltage of X000 volts,
ultor voltage of 2000 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 uitor,
and tube shielded from all extraneous fields, the center of the un
deflected, focused spot will fall within a circle having 8 12.5-mm
radius concentric with the center of the tube face,

For visual cutoff of undeflected focused spot.

. ® |t is recommended that the deflecting-electrode-circuit resistances
be approximately equatl,

JUNE 1, 1953 e TENTATIVE DATA 2
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TYPICAL OSCILLOGRAPH CIRCUIT

POS T~ _
ULTOR [-===7
E i Rg Rg}
4 !
2R, 13 I
L2
+
R2 >
ULTOR
>
3 R
SRy Rz T13
>
s Ra
O
GRID X
NE 3 -0
& VOLTAGE
3 INPUT
3 T0
> CATHODE DEFLECTING
ELECTRODES
GRID N2 | I
R R HEATER GRID MODU-
L7 sueeLy Rig LATION INPUT
92CS-6574R4 cg
Ci: 0.1 mf, 2500 volts RS: 2=-megohm Potentiometer
C2: 1.0 uf, 200 Volts Ré: 1.5 Megohms, 0.5 watt
C3: 0.1 uf, 2500 volts R7: 0.5-Megohm Potentiometer
Ca C5 C6 C7: 0.05-pf, R8 R9: S—~Megohm Potentiometer
Blocking Capacitors R10 R11: Dual S—Megohm Potentiometer
cB: 0.0001 wf, 2500 volts R12 R13 R14 R15: 2 Megohms, 0.5 watt
R1: 50 megonms (Five 10-Meg-— R16: 0.5 Megohm, 0.5 watt
ohm, 1-wWatt Resistors R17: Not less than 2000 ohms per
in Series) volt of positive signal
R2 R3: 2 Megohms, 0,5 watt R18: 5 Megohms, 0.5 watt

RE: 5.5 Megohms, 2 watts

M 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 amYlilier service, deflecting electrodes should be
connected direct to amplifier output. In this service, it is preferablef
usually to remove deflecting~electrode resistors to minimize Voading|
effect on amplifier. In order to minimize spot defocusing, it is essen
tia) that ultor be returned to a point in the amplifier system which|
will give the lowest possible potential difference betweenultorand the

deflecting electrodes.

Oevices and arrangements shown or described herein may
use patents of RCA or dthers, Informatijon contained
nerein is furnished without responsidility by RCA for
its use and without prejudice to RCA*S patent rights.

JUE 1, 1953 T CE-6574R4
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JUNE 1, 1953

TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

— 5'/4'2 3/32' —_—
SCREEN DIA.
" 4, MIN
—[ s R./"‘ 81s° {
; 1z
[
6y [
1L 13, ~
ta 27'%4 R
. |
109,
1 . MAX.
POST-ULTOR | .
RECESSED 16 3,
SMALL BALL iy
CAP E Y
JETEC N2UI-22
|
hS NP Yie
MEDIUM-SHELL
: DIHE PTAL
- 12-PIN
BASE
92CM-7842 JETEC NEBI2-37
¢ OF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM PERPENDICULAR
ERECTED AT CENTER OF BOTTOM OF BASE
CE-7842



S5ABPI
TYPICAL CHARACTERISTICS

B Ep=6.3 VOLTS
H GRID-N23 VOLTS ADJUSTED FOR FOCUS
H POST-ULTOR VOLTS=2xULTOR VOLTS
T
: a
100
90
80
70
(2} 5
o T
W
z
- 60
cd
Q
[+ 4
a
w SO
2z
4
2 HH g
c 40
<
]
w
[ 4
30
:
20 e
Re as
[{e]
]
1500 1800 1700 1800 1900 2000
ULTOR VOLTS
FEB.IL1953 TUBE DEPARTMENT 92CM-6820RI
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SABPI

CHARACTERISTICS

R T A o L e I T L I LT oIT
(288 SR EEP S PRPHYSEPRQEARES FRERAARFHAEOBUE lllllmjll‘]:
Ef=8.3VOLTS
GRID-N23 VOLTS ADJUSTED FOR FOCUS 3L
POST-ULTOR (GRID N2 5 & COLLECTOR) VOLTS
GREATER THAN ULTOR(GRIDS N22 & N2d) I F3rtins
VOLTS HHA
GRID-N2| VOLTS=0 ;
~—— MAX. TOTAL CURRENT FOR ANY TuBE  f}
=== TYPICAL FLUORESCENT-SCREEN ke
(POST-ULTOR) CURRENT P
I
4000 HHH T 160
T
& 3500+ Y 140
4 B
W . 2 4
3 2 P
éaooo : - ke 120 g
S i W
] i i 3
2 5 fiaics(hatsihiaty &
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i ! ] 53
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8 20008 ; i *° 8
N mai fadiil s éa
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S 1500+ : 60 &
s Ay 9
] K af 3 a
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< 1000 HiEEeaT 40 3
5 Pr IFeSSsastsanans w
[ fai g
T L _.‘ NN SERes
500 20
o) o)
1400 1600 1800 2000 2200 2400 2600
ULTOR VOLTS
FEB.3,1953 TUBE DEPARTMENT 92CM-7910
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S5ABPI
AVERAGE CHARACTERISTICS
e e s a0aaaasanianssoianssnsnsanansenas
C Ef=6.3 VOLTS
" GRID-N23 VOLTS ADJUSTED FOR FOCUS
G NEUSS S EANE NN N UASNA NNNWSSUPUE ADARE OGN
T Easeasaiiissaan:
CURVE | ELECTRODE [ UL TOR [ POST-ULTOR
CURRENT |VOLTS| VOLTS
A ULTOR 2000 4000
8 ULTOR 1500 3000
Cc |POST-ULTOR| 2000 4000
D |POST-ULLTOR| 1500 3000
t 1800
1600
H 1400
(2
(]
S
120 1200 5
i 8
o e i @
= =
‘j =7 sEaea vy <
— b
Q I S gia ~
-y o0 '*ﬂj,:r‘ 1 800 £
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£ : 2
& i ihE <
03 g0 1 A 600
TS J o ['4
Q (e . O
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g3 oy 3
- 40 3 HA _,::-.. 400
o PR A
=) apk | £ sasa.
’I_ i‘u 3 e
] iy
g =20 200
e
88 g i
"% et TCOR SR
-70 ~80 -50 -40 -30 -20 -10 [
GRID-N2| VOLTS
FEB.4,1953 TUBE DEPARTMENT 92CM-79t1
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5ABP4
OSCILLOGRAPH TUBE

POST-DEFLECTINN ACCELFRATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5ABP4 s the same as the 5ABP1 except for the following

ttems’

General:

Phosphor (For curves, see front of this section), . P4—Sulfide Type
Fluorescence. « &« v v v v v 4 v v 4 4 v v o v o . . . White
Frosphatascenre . L L, o v v . 0 v . 4 s . s . s . . White

Persistence . « v v + + s s 4 4 s s s 4 s . w s . . Short

THE PERSISTENCE CHARACTERISTICS

of the PYy-sulfide phosphor are the same as those shown for
the PlIi phosphor at the front of this Section

5ABP7
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5ABP7 1s the same as the 5ABP1 except for the following
ttems:

General:
Phosphor (For Curves, see front of this Section), . . . . P7
Fluorescence. . . . . . . . . . ©0DOO0DO0O QO Blue

.« s+ . . Short
. . . Greenish-Yellow
5000000 o ol

Persistence . . . . . . . ..
Phosphorescence . , . . . . . .
Persistence . . . . . . 0o o

e e

5A8PII
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTRQSTATIC DFFLECTION

The 5ABP11 1s the same as the 54BP1 except for the following
1tems:

General:

Phosphor (For Curves, see front of this Section). . . . . Pi}
FlUOreSCENCE. « v 4 & & s & o o s s o s s o s o s o . .Blug
PhoSPhOrescence v v v o v « o o s o o s o « = « » » .« -Blug

Persistence . . . . . . . . . . W e e e s e s s s . Short

NOV. 1, 1955 DATA

TUBE DIVISION
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OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR

FLECTROSTATIC FOCUS ELECTRUSTATIC DCFLLCTION
DATA
General:
Heater, for (nipotential Cathode:

voltage. . . .
Current. . .

Nirect In

s e ... 63 ... ... acor dc volts
...... 0.6 +10% .. .......amwp
terelectrode Capacitances:

Grid No.1 to all other electrodes. . 4.2 to 7.9 wuf
Cathode to all ather electrodes. . . 3.1 to 5.8 e
Deflecting electrode DJ, to
deflecting electrode DJ ..... 1.7 to 3.1 pgif
Deflecting electrode DJ {o
deflecting electrode 6J4 R . 0.7 to 1.3 puf
DJy to all other electrodes. . . . . 4.4 to 9.2 puf
0J, to all other electrodes. . . . . 4.4 to 9.2 e f
D3 to all other electrodes. . . . . 2.8 to 5.3 g f
DJ; to al! cther electrodes. . . . . 2.8 to 6.3 f
Faceplate, Flat. . . . . . . . . . .Clear Glass
Phosphor (For Curves, see front of thls Sectlon) ..... P1
Fluorescence . . . . . . . . e e e e e e e . .Green
Phosphorescence. . . « . « . . . . e e e e e . . .Green
Persistence.- . . . « . . . . . . b obooooboo o Medium
Focusing Method. . . . . . . . .o+ .. . . . JElectrostatic
Deflection Method. . . . . . . . . . . . . . . .Electrostatic
Deflecting-electrode
arrangement. . . . . . . . .. See Dimensional Qutline
Overall Length . . . .. e e e e e e e .. 16-3/74" 1 3/16"
Greatest Diameter of Bulb ...... L. .. 5174+ 3/32%
Minimum Useful Screen Diameter . . . . . e e e e d=1S2"
Weight (Approx.} . . . . . . . . . .. e e e e . . 2-172 lbs
Mounting Position. . . . . & v o v v v v b e e e e Any
Cap., v v v v v v e e Recessed Small Ball (JETEC No.J1-22)
BUlb « v v v e e e e e e e e e e e e e e e e e e e e e 42
Base . . . . Medium-Shell Diheptal 12 Pnn (JETEC No.B12-37)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 14J
Pin 1 -Heater Pin 9—Uhor
Pin 2 - Cathude (Grid No.2,
Pin 3-Grid No.1 Grid No.4)
Pin 4 —No Connec— Pin 10-Deflecting
tion-Do Electrode
Not Use DJo
Pin 5-Grid No.3 Pin 11 -Deflecting
Pin 7 -Deflecting Electrode
Electrode DJ
[BSE3 Pin 12 - No Connec—
Pin 8~ Deflectlng tion
Electrode Pin 14 - Heater
DJs Cap - Post-Ul tor
(Grid No.5,

Collector)

12-56
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Maximum Ratings, Design-Center Values:

RATIO OF POST-—"LTOR VOLTAGE TO
ULTOR VOLTAGE. . . . e e e e e 2,301 max.

PEAK VOLTAGE BETWEEN ULTOR AND ANY

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with

Heater positive with

Equipment Design Ranges:

With any post-ultor voltage (E; ) between 2000* ard 6000 volts
’h and any ultor voltage (Ec ) Betueen 1500** and 2600 volts

;rid-No.3 Voltage

Grid-No.1 Voltage
for Visual Ex—
tinction of Unde—
flected Focused

Grid-No.3 (,urrent
for Any Operating

Deflection Factors: #
hhenEc..szc g
0y &%0U,. . G0 26.71t033.3 v dc/in./kv of Ec

. At or near this rating, the effective resistance of the ult or supply

should be adequate to limit the ultor input power to 6 aatl

It is recommended that the post-ultcr voltage te not Iess!han 3000
volts for high-speed scanning.

Recommended minimum value of ultor voliage.

##wWith neater voltage of 6.3 volts, post-ultor voltage of %u00 volts,
ultor voltage of 2000 volts, grid-No.3 voltage adjusted to give focus,
rig-no.1 voltage aa)usv.ed to give spot that is just visible, eact
éefleuung electrode connected inrough a l-megohm resistor to ultor,
and the tute shielded from all exiraneous fields, tne center of the
undefleczea focused spot will fall within a circle naving an g-mm
radius concentric with the center of the tube face.

v

i‘: See next page.

POST—ULTOR VOLTAGE « « « « v « « « « « . . 6000 max. volts
ULTOR VOLTAGE. . . .. . .. 2600 max. volts

GRID-N0.3 VOLTAGE. . . « « « « « « « « . . 1000 max. volts

DEFLECTING ELECTRODE . . . . . o 0 o oD 500 max. volts

respect to cathode « .« . . . . . . 180 max. wvolts

for focus. . . . . 20% t034.5% of Ec, volts

Spot . . .. -2.25% to-3.75% of ECA volts

Condition. . . . -15 te 10 uamp

Nz & DJg. . . . 20.31C25 v dc/in.skv of Ec°
When Ec = E, : “
DJ, &5m2. T 21.5 te 26.5 v dc/in./kv of Eg
Wz & Dz - .- - 16 to 20 v dc/in, fky of E¢
Spot Position. . . . bt

GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . .. 200 max. volts‘
Positive bias value® . . . . . . . . . . 0 max. volts
Positive peak value. . . 0o 0o 2 max. vo'ts

respect to cathode . . . . . « . . . . 180 max. volts.

12-56 TENTATIVE DATA 1
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Examples of Use of Design Ranges:

With post-ultor voltage of 2000 3000 4000 volts
land ultor voltage of 2000 1500 2000 volts
Grid-No.3

voltage for

Focus v » « . . 40010690 300to515 <00 to 690 volts
Griag-hku.1

Voltage for

Visual Ex-

tinction of

Undeflected

Focused Spot. . -45t0-75 -35tc-56 -45t0-75 volts
Deflection

Factors:#

DJy & DJy . . . 43t053 401050 53.4t066.6 v dc/in,

DJs & DJy . . . 321040 30.5t037.5 40.6t050 v dc/in.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance. . . . . . i.5 max. megohms|
Resistance in Any Detlecting-
Electrode Circuit®. . . . . . . . . . £.0 max. megohms

SPECIAL PERFORMANCE DATA

With post-ultor voltage of 3000 volts
and ultor voltage of 1500 volts
Lineg Widthé , . . . . . .. ... ... 0.030 max. inch
Peak Grid-No.1 Orive from
Spot Cutofté, . . . . v v v o . . . 45 max, voltg
Raster Shape. + o v v v v v o o v o4 . §

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

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

under the following conditions: heater voltage of 6.3 volts, tright-
ness of 15 foot-lamberts measured on & 2* x 2", 49-)ine raster with
high-frequency scanning applied to deflecting electrodes DJ, and DJ
For lzne-wtd h measurement, the h|gh frequency scannln? is adjustéd
to glve a raster width of 12 cm with the grid~~o0.3 voltage adjusted
to give sharpest focus at center of tube face, Raster hengh’ is con-
tracted until individual scanning linesare just carelydl tinguishable.
Line width is expressed as the quotient of the contracted rastcr height
measured at the center line of the tude face divided by tue number
of scanning lines (u9).

under the following conditions: heater voltage of 6.3 volis, grid-no.3
voltage adjusted ‘or focus, and grid-no.! voltage adjusted to give
visiole raster. with u9-1ine raster, the size of which is adjusted
so that the widest points on the raster just touch the sides of a
square 3,075 on a side, no point on the raster sides will lie within
an inscribed square 2.925* on a side having its sides parallel to
the sides of the 3,075" square and its center at the center of the
3.075* square.

<«

_&
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5ADPI
OSCILLOGRAPH TUBE

52 3,
SCREEN D
aly' MIN

6l
3
tly

POST-ULTOR
RECESSED 16 3,
SMALL BALL Ny
CA + Y
JETEC N2UI-22
MEDIUM=-SHELL
DIHE PTAL
12-PIN
BASE
JETEC N2BI2-37 l
92cM-9098

¢ OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY DIRECTION
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE.

THE PLANE THROUGH TUBE AX1S AND EACH OF THE FOLLOWING
| TEMS MAY VARY FROM THE TRACE PRODUCED BY DJj AND D> BY
THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT THE TUBE
AX1S): PIN 5,+10%; SIDE TERMINAL (ON SAME SIDE OF TUBE
AS PIN 5), $10°, ANGLE BETWEEN DJy - DJ, TRACE AND DJ3—
DJy TRACE 1S 90° t1°,

DJy AND DJ, ARE NEARER THE SCREEN. DJ; AND DJy ARE NEARER
THE BASE. WITH DJ; POSITIVE WITHRESPECT TO DJ,, THE SPOT
WILL BE DEFLECTED TOWARD PIN 5; LIKEWISE, wITHDJ3 POSITIVE
WITH RESPECT TO DJ,, THE SPOT wiLL BE DEFLECTED TOWARC PIN 2.

12-56 CE-9098
TUBE DIVISION

2ADIO CORPORATION QR/ANESTCICIARNEON NEw JERSEY



5ADPI

AVERAGE CHARACTERISTICS

. e T e e T e T = e I =i
L Eg=6.3 VOLTS

ET GRID-N23 VOLTS ADJUSTED FOR FOCUS.

e e S s o
S ! R T et I S ==

cuRvE | ELECTRODE [ ULTOR [POST-ULTOR
= CURRENT | VOLTS | VOLTS

A ULTOR 2000 4000
] ULTOM 1£00 3000
[ POST-UL.TOR| 2000 4000
D |POST-ULTOR! 1500 3000

111600

1400

T

1200

et L L4 352 S SWE FUO0Y PRYRS FEeTY
5 o i 7 BB ST BOA X BE e

1000

o lgheie

®
(o]

800

8
ULTOR (GRIDS N228 4) MICROAMPERES

POST-ULTOR (GRID N25 & COLLECTOR)

MICROAMPERES
o
o

b
o
Py
3

-60 -50 -40 ~30 -20 -10 [o]

|
~
(o]

GRID-N21 VOLTS
TUBE DIVISION 92CM-9099

DO (o-mm, MARRISON, NEW JISEY
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5ADPI
CHARACTERISTICS
2]l 98] 0 oY as e P A R e e e e el 25

- Ef=6.3VOLTS

" GRID-N3VOLTS ADJUSTED FOR FOCUS.

- POST-ULTOR (GRID N2 5 & COLLECTOR) VOLTS —
GREATER THAN ULTOR(GRIDS N22 & Ned) - |-

= VOLTS, =

2 GRID-N2IVOLTS=0 i ] ‘

o MAX. TOTAL CURRENT FOR ANY TUBE. | - .. |. -

i === TYPICAL FLUORESCENT - SCREEN
: (POST-ULTOR) CURRENT.

W
w
Q
o

120

1100

60

40

e e beed e | R o el o | @
1800 2000 2200 2400 2600
ULTOR VOLTS

FLUORESCENT~SCREEN MICROAMPERES

TOTAL ULTOR & POST-ULTOR MICROAMPERES

ol aihir
1400 1600

TUBE DIVISION 92CM-7910

RADIO CORPORATION OF| AEEEETHARRIEGG INEw JERSEY
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TYPICAL CHARACTERISTICS

3 T T T [CEFPIY PR U I PUY ) SRS PR PRI IR 0 —TI.- EpaTes

- Eg£=6.3 VOLTS

' GRID-N23 vOLTS ADJUSTED FOR FOCUS

3‘ POST- ULTOR VOLTS=2x ULTOR VOLTS

=T

as

T

RELATIVE LINE BRIGHTNESS

1 al

RADIO CORPORATION OF AMELICA, HARRISON, NEW JEFSEY

1600
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1800
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TUBE DIVISION
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5AUP24
COLOR FLYING-SPOT CATHODE-RAY TUBE

HIGH-RESOLUTION CAPAPILITY ALUPENTZED SCREEN
ELECTROSTATIC TOCUS CAGNE T DEF LB T IO
For use as flying-spot nearner incolor nideo-signal denerators
DATA

General:
Hetter, for Unipotenti:l Cathnde:
voltane, . . . . . . .. £,2 . ... . ar devolts
Current | . . 0.6 + 10% . . . . . . . .. .|
Direct Interaloctrode Lspac it s« .
Grid Na.1 tn all otter elictrotes. o . . . & upf
Cathode te o1l ather electrodes. . . . . . upl

External conductive reck .
coating to ulter . . . . . ... L YA g f
100

min, frmi
Faceplite, Flat. . . . . . v v v v v« v« . . . .Clear Gliss
PhosphOr © .« v v e e e e e e e e e e e e e e e s P22
Alurinized| -
FlUOrescence « o o« v v v v v v o v v e o v v o .. JGreenjee
PhoSThOrescence. o« v v v v v v v o v 0 e e e e e e .Green| =
Persistence. . o v v v v o e e e e e e . .Short|e=
Focusing Method. . . . . . . . . . . . . . . . E]ectrnstatuc
Deflecticn Method, . . e e e e e o .. .. . Maonetic
Deflection Angle (Apprnx 6o o0oooooonoon o SO
Over2ll lenath . . . . e e e e oo 12-172" % 378"
Greatest Diamcter. . . e "+ 1.8"
Minimum Useful Screen [)lamMrAr S e A
Ore-ratina Position . . . . . . . . . . . .. ... ... LAy
Weight (Approx.) . . . . 1.4 Tbs
Cap. . . . o o v o Rece&stu smH (,avuty (ItTt" Ne.J1-21)
Socket . . . . . . . . . . See Cperating Considerations
Bise . . Small-Shell Duodpcal 7-Pin (JETEC Grouv 4. No.B7-51)] =
Basina Desigration for BOTTOL VIEL . . . . . L 12C) -

Pin 1 -Heater — Pin 11 - Cathode

Pin 2-Grid No.1 2 Pin 12 - Heater
Pin 6-Grid No.3 ) Cap -lltor
Pin 7~ Intern:l (Grid No.4,

Collector)

C - External
Conductive
Neck Coating

Connect ion—
Do Not Use
Pin 10-Grid No.?

Max imum Ratings, Design-Center Values:

ULTOR VOLTAGE. . . . . . . . « . .« . . 27000 mex.  volts
GRID-No.3 VOLTAGE. . . . . . . . . . . . 6000 mix. volts
GRID-No.2 VOLTAGF. . . . . . . . . . .. 350 mix. \J‘t"
GRID-No.1 VOLTAGE :
Negative-bias value. . . . . . . . . . 150 max. volts
Positive-bias value. . . . . . . . .. 0 max. volts
Positive—rreak value, . . . o o . .. 2 mix. volts
w—indicatrs 2 Cranze,
9-58 ELECTRON TUBE DIVISION UATA 1

©ADIO CORPORATION OF AMERICA HARRISON NEW JERSEY
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5AUP24
COLOR FLYING-SPOT CATHODE-RAY TUBE

PEAK HEATER-CATHODE VOLTAGF :
Heater negative with respect to cathode:
During equipment warm—up period

not exceeding 15 seconds . . . . . . 410 max, \olts
After equipment warm-up period . . . . 150 max. volts
Heater positive with respect to cathode. 150 max, solte

iCharacteristics Range Values for Equipment Design:
For any ultor voltage (Ec,) between 20000® and 27000 volts

Grid-No.3 Voltage for focus
with ultor current of 200 wa . 17%t021.5% of Ec, volts
Grid-No.2 Voltage when circuit
design utilizes fixed grid-
No.1 voltage (Ec ) for visual
extinction of undeflected fo-
cused spot . . . . . . . . .. 2 to 5 times Ec, volts
Grid-No.1 Voltage for visual
extinction of undeflected fo-
cused spot when circuit desian
utilizes grid-No.2 voltage

(Ecy) at fixed value . . . . . 20% to 50% of Ec, volts
Max imum Grid-No.3 Current for

ultor current of 200 pa. . . . 170 ua
Grid-No.2 Current. . . . . . . . -15 to +15% ua
Examples of Use of Design Ranges:

For ultor voltage of 27000 volts
Grid-No.3 Voltage for focus

with ultor current of 200 pa . 4600 to 5800 volts

Grid-No.2 Voltage when circuit
design utilizes fixed arid—
No.1 voltage of -70 volts for
visual extinction of undeflec—
ted focused spot 5 o o
Grid-No.1 Voltage for visual
extinction of undeflected fo-
cused spot when circuit desian
utilizes grid-No.2 voltage of
200 volts. . . . . . . .. ..

140 to 350 volts

-40 to-100 volts

Maximum Circuit values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

P Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should nol be less than 20.000 volts.

OPERATING CONSIDERATIONS

X-Ray Warming. 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 ig

—Indicates a change.

9-58 ELECTRON TUBE DIVISION DATA 1
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5AUP24
‘ COLOR FLYING-SPOT CATHODE-RAY TUBE

adequately shielded for X-ray radiation. Although relatively
simple shielding should prove adequate, make sure that it
provides the required protection against personal injury.

The base pins ot the SAUF24 fit the Duodecal {2-contact
socket. The socket contacts corresponding to the vacant pin
‘ [nsitinns should be omitted in order to provide the max imum
ins.lation tor tne lhlyh—.soltage pine A and 7. The racket
shnuld be made of high-grade, arc-resistant, insulating
material and should preferably be aesiyued aith bafflas

Heater Protection. Although maximum values of 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 due to heater—cathode shorts
produced by arcing between heater and cathode when a pcssible
momentary arc causes the voltage between heater and cathode to
exceed the maximum heater~cathode ratings.

When in some circuit designs, the heater is not connected
direct!y to the cathode, precautions must be takentohold thel
peax heater—cathode voltage to the maximum values shown in|
the tabulated data. It is also recommended that a series
limiting resistance of 50,000 ohms be placed in both the ultor]
and grid-No.3 leads between the tube andany filter capacitors.

Resolution cf better than 800 lines at the center of the
reprodiced picture can be produced by the 5AUP24 when it is
operated witn 27,000 +alts on the ultor. At lower ultor]
voltages, the resolution capability decreases. To obtain high
resolution in the horizontal direction, it is necessary to
useavideo amplifier havinga bandwidthof about 20 megacycles.

9-58 ELECTRON TUBE DIVISION DATA 2
PADIO COPMBRREDITENIRRERTL A HARRISON NEW JERSEY



5AUP24
COLOR FLYING-SPOT CATHODE-RAY TUBE

DN
DIA.
aliy’ MIN,
SCREEN DA,

\ f 1Yol
, \o——taoe/ F—

R, ULTOR
RECESSED SMALL
4 CAVITY CAP
JETEC Ne J1-21
(NOTE 1)
TRANSPARENT
EXTERNAL
INSULATING
COATING

\EFFECTIVE

i CENTER OF
]

3
e

REFERENCE
LINE
(NOTE 2)

DEFLECTION

EXTERNAL
CONDUCTIVE
NECK COATING
[— (NOTE 3)

SMALL -SHELL
DUODECAL
7-PIN BASE

JETEC GROUP 4, N2B7-5!

”

v

" 176 tY
+¥e IbD'A'GT

SEE NOTE 4

92CS -8294R2

ROTE {: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS
AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AXiS) OF + 10°. ULTOR TERMINAL IS ON SAME
SIDE AS VACANT PIN POSITION 3.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~LINE GAUGE JETEC No.G-110 (SHOWN AT FRONT OF
THIS SECTION) AND wITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE IS DETERMINED BY INTERSECTION OF PLANE CC' OF THE
GAUGE WITH THE GLASS FUNNEL.

ROTE 3: EXTERNAL CONDUCTIVE NECK COATING MUST BE GROUNDED.

NOTE 4: ¢ OF BULB WILL NOT DEVIATE MORE THAN 22 IN ANY
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER
OF THE BOTTOM OF THE BASE.

9-58 ELECTRON TUBE DIVISION CE-8294R2

RADIO CORPORATION OF AMERICA_MAREISON, NEW JERSEY



5AUP24
AVERAGE CHARACTERISTICS

s BB BRI IR B I HEL R R
E£=6.3 VOLTS H ey
ULTOR (GRID-N24 AND ;!g.: Ly

i COLLECTOR) VOLTS = 27000 tlmni i

GRID-N23 VOLTS ADJUSTED TO GIVE FOCUS..
(x GRID-N22 VOLTS=200

[i] SCREEN BRIGHTNESS MEASURED
Iil ON BLANK TV RASTER 4''X 3"

Hitl:

i
'

atifid el
iEih

300/

600

400

2000

SCREEN BRIGHTNESS —FOOT-LAMBERTS

ULTOR OR GRID-N23 MICROAMPERES

R
100(- 00
Tarad Rl
s BRR] T}![
thinfniy
[ol cBati B 8os
T
S
a TR
Hif e gk
-40 -30 -20 -10 )
GRID—N2| VOLTS
ELECTRON TUBE DIVISION 92CM-8343R|

RADIO CORPORATION OF AMERICA, HARBISON, NEW JERSEY







5AYP4
VIEW-FINDER KINESCOPE

"
oo-alSgs Y

o o
‘ al"MinuseFuL | 12

SCREEN DIA. "j-\hqol »

Al
JETEC N2JI-22
(NOTE 1)
REFERENCE
LINE
(NOTE 2)

+ .
1%

t %

1 EXTERNAL
[._CONDUCTIVE

COATING
(NOTE 4)

1.375"4 055" —+ ‘
1 LONG MEDIUM-
SHELL OCTAL
—/ 8-PiIN BASE
VIETEC NeBB-65
£~ (NOTE 3)

1
92CS-8559

NOTE |: THE PLANE THROUGH THE TUBE AX1S 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 ¢ 0%, ULTOR TERMINAL IS ON SAME SIDE OF
TIRE AS PIN 5.

NOTE 2: REFERENCE LINE
GAUGE 1.430" * 0.003"
REST ON 8uULB CONE.

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN
29 N ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT
THE CENTER OF THE BOTTOM OF THE BASE.

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

1S DETERMINED BY POSITION WHERE
~C.000" 1.D. AND 2" LONG WILL

MAY 1, 1955

TUBE

CE-8559

ADIO COIPORATION OF AMERICA, HARRISON, NEW JEXSEY
World Radio Histon|
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SAZP4

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 . . . .. ....... vees.. 06 A
Focusing Method . ............... . ... Electrostatic
Deflection Method .......... et esee e Magnetic
Deflection Angle (Approx.) . ... ..... et e 50°
Direct Interelectrode Capacitances (Approx.):

Grid No.1 to all otherelectrodes .. ............ 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 .. .........0.0. e e 4.25"
Refractive Index of Faceplate . . . ... ........... 1.519
Phosphor, Aluminized ... ............ P4 Silicate Type

C.I.E. Coordinates:

x-coordinate ... ........0 000000 ... 0.333
y-coordinate . ...........00 0000 0.347
Lumin@nce . . ... v v v i e v v e v on v ot onsneunes White
Persistence. .. .. ... ... tetivonnnonon Medium
MECHANICAL
Tube Dimensions :

Overall Length . . .............. 12.19" + 0.37" -0.38"

Greatest Diameterof Bulb . . .. ......... 5.00" £ 0.12"
Base . .................. Small-shell duodecal 7-pin,

(JEDEC No.B7-51)
Anode Lead ....... Molded-on, Insulated Cable, 48" Long
Bulb ........... 500000000000 000006000¢ J40H1
Operating Position . .. ... .............c.c.... Any
Weight (Approx.) ... .... ...t ii i 1-1/72 1b
MAXIMUM AND MINIMUM RATINGS, Absolute-Maximum Values
Face Temperature . ..........0000uu... 100 max. °C

Anode Voltage . . . . ...........cc0v... 42,000 max. V

m@m Electronic DATA 1
Components 2-69



S5AZP4

Average Anode Power:

Without forced-air cooling
of faceplate . . ..... ... 9 max. W

With forced-air cooling of ‘
faceplate . . . ... ... vt i . 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 . . . . v v v i i v i i i i e 9000 max. V
Grid-No.2 Voltage. . . .. . v vt v ittt vnenn 400 max. V
Grid-No.1 Voltage:

Negative biasvalue . . . ... ........... 150 max. V

Positive bias value . ........ C e .. 0 max. V

Positive peak value . . . ... ........... 2 max. V
Peak Heater-Cathode Voltage:

Heater negative with respect

tocathode ....¢.c..cievieeeeneen. 175 max. V .

Heater positive with respect

to cathode ., ... ...... 00000000000GG 10 max. V
Heater Voltage (ac or de): . 6.9 max. V

Under operating conditions®, , ., . ... ... R { 5.7 min. V
RECOMMENDED OPERATING VALUES .

Unless otherwise specified, values are positive with respect to
cathode.

Anode Voltage . .. ....... e e e 40,000 V¢
Average Anode Current . ... .. .ttt 300 pHA
Grid-No.3 (Focusing Electrode) .
Voltage for an Anode Current
of 300 microamperes . .. .......... .. 7400 to 9000 V

m@ Electronic DATA 1
Components



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) . . . . . See accompanying Typizal

Grid-No.3 Current Characteristic
Grid-No.2Current . . .. ... v i vt it +156 pA
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 PA . . . ... . .o i i i 1650 fLL
Luminance Characteristics. ... See accompanying Typical

Luminance Characteristic

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) . .........00000tnnun.n 0.5 min. MQ
Grid-No.3 Circuit Resistance
(unbypassed) . ... .... ...ttt a.s 0.1 MQ

LOW.VOLTAGE CIRCUITS
Grid=No.2 Circuit Resistance

(bypassed) . .« .t ittt e 10 kQ
Grid-No.1 Circuit Resistance

(unbypassed) ... .......0.00ne.nn 1 kQ
Effective Grid-No.l-to-Cathode

CircuitResistance . . . . . . oo v v vt v 1.5 max. MQ
Cathode Circuit Resistance

(unbypassed) .. ...........00tunennn 1 kQ
Heater Circuit Resistance

(bypassed) to one side of heater . ....... 10 kQ

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

m@m Electronic DATA 2
Components 2-69



SAZP4

€ 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

— AAA~——O TO ANODE SUPRLY,
o05MQ +40av
45 nv
0.1M0 TO GRID-No 3 (FOCUS
|5w Max ELECTRODE ) SUPPLY
— 9O (LOW IMPEDANCE RELA-
e e | TIVETOTHEOIMR
RESISTOR)
Al 1 M.
@2‘"‘? o L APPROX , +9aV
TO GRID-No 2 SUPPLY
——VMNV——0 (Low IMPEDANCE RELA-
00! MO TIVE TO THE 00! M
I‘J W w RESISTOR), +400 v

TO CATHODE

o
—Y

SUPPLY E
I o =+

TO LOW IMPEDANCE SQURCE EQUAL
TO AVERAGE VOLTAGE APPLIED TO
CATHODE 925 - 29%%

Iy

* The value of this capacitor should be such that its charging
time constant is at least five times greater than the firing
time of the spark gap..

m@ Electronic DATA 2
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S5AZP4

"DIMENSIONAL OUTLINE - Dimensions In Inches

I 5.002 .42 DIA. -
4 50 MIN
SCREEN OIA.
OPTICAL- QUALIT ¢
I CIRCLE
g MIN | 4.25 MIN. DIA 5
' | 155 ‘ +19
ANODE MOLDED-ON ! [
INSULATED CABLE
48" LONG (aPPROX) '-50
TO BULB WALL 25 ¥
(NOTES 184} 1
428
£ 19
lr 125 MAM, -~ A 23
/ %1'255 EXTERNAL
AREFERENCEL LINE Er200 INSULATING | |-2.|97
(NOTE 2) % coatng. || *3
/ .
LN ) v / T
NOTE 5§ K= 7
8.28
P LR ] & o2
MAX i
A 791
.18
2 )
77| t
- EL
* .06
SMALL-SHELL
DUODECAL .
7-PIN BASE
JEDEC N@ B7-5I !
(NOTE 3)
Y t
S2LM 1118

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" 1.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 S: 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.

m@m Electronic DATA 3
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5AZP4

TERMINAL DIAGRAM (Bottom View)

ANODE
Ga.crO

: Heater

: Grid No.1

: Grid No.3 .
: Internal Connection — Do not use

Pin 10: Grid No.2

Pin 11: Cathode

Pin 12: Heater

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

v
5
- O N e

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. .

CORRECTING LENS
SPHERICAL 8 X—RAY SHIELD

MIRROR \

FACEPLATE OF
PROJECTION

< KINESCOPE
BLOWER

DEFLECTING
YOKE
92s - 2952

Q
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GRID-No 3 CURRENT-MICROAMPERES
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5AZP4

TYPICAL SINE-WAVE RESPONSE
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TYPICAL DRIVE CHARACTERISTICS
. GRID-DRIVE SERVICE

ANODE - TO- CATHODE VOLTAGE * 40,000 VOLTS
GRID-No 3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS
6 AT 300 MICROAMPERES ANODE CURRENT

GRID-No. 2- TO-CATHODE VOLTAGE ADJUSTED FOR SPOT
4 CUTOFF AT INDICATED GRID-No | VOLTAGE

@ ZERQ B1AS POINT
e | |
3 fded bl 4ddl

10000
8

3
°
o o ©

ANODE CURRENT-MICROAMPERES
IS
4

VIDEO SIGNAL FROM SPOT CUTOFF- VOLTS

921 M-112
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TYPICAL DRIVE CHARACTERISTICS
CATHODE-DRIVE SERVICE

10000 —
ANODE - TO-GRID-No.| VOLTAGE: 40,000 VOLTS

GRID-No 3-TO-GRID-No | VOLTAGE ADJUSTED FOR
FOCUS AT 300 MICROAMPERES ANODE CURRENT ||
GRID-No 2- TO- GRID-No | VOLTAGE ADJUSTED FOR
SPOT CUTOFF AT INDICATED GRID-No.l VOLTAGE
. ZERD-BIAS POINT Sff

2 b L e e SIS S

ANODE CURRENT-MICROAMPERES
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TYPICAL LUMINANCE CHARACTERISTIC

100000 = - .

= R TITT
g~ ANODE VOLTAGE * 40,000 VOLTS } T
| GRID No 3 vOLTAGE a0JUSTED FOR Focus ]t L F 717 =
6= AT !&X)MICROAMPERES ANODE CURRENT 'I t 1
- RASTER SIZE 3°x 4 T T I ) 5
a + - +—+— 1T - 15
R T BaRmEill
S - U1 N O O N P G 1 O O 1
T P T :
Eo_d LIRS T N S SO S S S 1 1 S OO I S | :
171 Tl

LUMINANCE — FOOTLAMBERTS

ANODE CURRENT —— MICROAMPERES

9215 - 2554
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5AZP4

CUTOFF DESIGN CHART

f

’ HEATER VOLTAGE = 6.3 VOLTS

| ANODE - TO - CATHODE VOLTAGE = 40,000 VOLTS |
GRID No. 3-TO—CATHODE VOLTAGE ADJUSTED FOR FOCUS

GRID No. 2-TO- CATHODE VOLTS

0 -20 -40 -60 -80 -I00 -120 -140 -I60
GRID No. | - TO- CATHODE VOLTS
92L5-2953
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5BPI-A

HIGH-VACUUM CATHODE-RAY TUBE

Supeiseuts Type sBPy

Ee—neral B

Voltage.
Current

With DJ|

Basing Desngnatlon for BOTT(M‘VIEW Ce e

Do not use
Pin 6- Deflecting

Electrode

Heater, for Unipotential Cathode:

. v .. 6,31 10%. ... ac or dc volts
80 0.6 5 00000 O0G ol

Direct Interelectrode Capacnances (Approx. ):

Grid No.1 to All Other Electrodes. . 8.0 . . . uuf
DJl Lo UJZ O oo ©0o000 o0 . . . 1.3 e o o ppf
Diz to Ddyg + v v v v v v v e e 1.2 ... o
DJ] to All Other Elsctrodes. . . . ... 9.5 ... uf
DJ3 o All Other Electrodes. 12,00 0.0 puf
DJl to All Other Electrodes except DJ2 . 8.0 oo puf
DJ2 to A1) Other Electrodes except DJy . 7.5 . . . uuf
DJ3 to A1l Other Electrodes except D4 . 10.0 . . . uuf
DJg to A1l Other Electrodes except DJ3 7.5 . .. uwf
Phosphor (For Curves, see front of this Section) . . . . No.l
Fluorescence . . . v v v v v v v v v v v v v e e e Green
Persistence. . . . . . . . .. 500000 o0 .« « Medium
Focusing Method.  hee 4 e et e e Electrostatlc
Deflection Method. . . . . . . .. .. ... . Electrostatic
Overall Length . e e e e e e e e e e e 16-3/4" ¢ 3/8"
Greatest Diameter of Bulb. . . . . . .. .. 5-1/4" * é;ég“
Minimum Useful Screen Diameter . . . . . . . .. .. 4=1/2
Mounting Position. e e e e e e e e . Any
Base . . . . - Medium.Shell Magnal 11- Pln

11N

Pin 1-Heater ROV Pin 7- Anode No. 2,
Pin 2-No Connection ©) - Grid No.2
Pin 3—Deflecting ) ) Pin 8-Deflecting

Electrode DJ1 Electr.DJ?
Pin 4- Ancde No.1 Pin 9-Deflecting
Pin 5- Internal Con. Electr.DJ3

Pin 10~Grid No.1
Pin 11 - Heater,
Ddg Cathode

DJ; and DJ, are nearer the screen

ana DJy ure reares the base

positive with respect to DJy, the spot is de-
flected toward pin 4. With D)3 positive with respect to
DJ4, the spot is deflected toward pin |,

The angle between the trace produced by DJ3 and DJ, and
its intersection with the plane through the tube axis and
pin | does not exceed 100,

The angle between the trace produced by DIz and DI, and
the trace produced by DJ| and DJ, is 900 t 30,

JuLy 1, 1945

RCA VICTOR DIVISION DATARL

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




SBPFA
HIGH-VACUUM CATHODE-RAY TUBE

{continued from preceding page)
Maximum Ratings, Absolute Values:

ANODE-No.2 & GRID-No.2 VOLTAGE. . . . . . 2200 max. volts

ANODE-No.1 VOLTAGE. . . . . oo 1100 max, volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE
Negative Value. . . . « . « . . « . ¢« 125 max.  volts
Positive Value. . . . . .« . . ¢ o . 0 mox. volts

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

1ypical Operation:

Anode-No.2 & Grid-No.2 Voltage® . . 1500 2000 . . . voits
Anode-No. 1 Volt. for Focus at 75%

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

DJpand DJ2 . . . . .. .....0.404 0.303, . mm/v dc

DJ3and DJ4 . . ., . . . . .. . .0.446 0.338 . . mm/v dc
Deflection Factor:**

DJdrand DJ2 . . . . . v o w .. 63 84 , ., v dc/in.

DJ3and DJ4 . . . . .. . .. .. £7 7% . . v dcl/in.

BrllhanCE and definition decrease with decreasing anode-No.2 voltage.
In general, anode-No.2 voltage Should not be less than 1500 volts.

® Individual tubes may require between +25% and -30| of the values shown|
with grid-no.1 voltages between zero and cutof

6 visual extinction of stationary focused spot. supply should be adjust-
able to + 50% of these values.

‘See curve for average values.
tndividual tubes may vary from these values by t 178%.

Spot Position:

The undeflected focused spot will fall within a |5-mm square
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJ| and DJ2. Suit-
able test conditions are: anode-No.2 voltage, 1500 volts;
anode-No.! voltage, adjusted for focus; deflecting-electrode
resistors, | megohm each, connected to anode-No.2; the tube
shielded from all extraneous fields. To avoid damage to the
tube, grid-No.| 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 Deflectlng—Electrode
Circuit at Heater-Supply Frequency 1.0 max., megohm
Resistance in Any Deflecting~
Electrode Circuit4® 5.0 max. megohms

A% (t js recommended that al) deflecting-electrode-circuit resistances be
approximately equal.

[
JUB7 S0 e RCA VICTOR DIVISION DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




S5BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

+ R T S
[} I 'IR7 Rg! ! [Rg Rjo!
0ov. | R, =:c2 : 7 5: : 9 10}
DC V 1 H ‘: 1
les T3 HAMNEA
> Riq
R ANODE R 0J
3 13 !
< N2 2 Ri2 <
= Ry 3 DJ2
4
zoggv. g = OJ3
4 5
o
HIGH- Ce
VOLTAGE
AC Rs
SUPPLY CATHODE
o VOLTAGE
INPUT
105V. | Rg 2 GRID TO
oC Nel DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CS-6575
ct: 0.1 uf fu: 2-Megohm Potentiometer
C2: 1.0 uf RS5: 1.0 Megohm
€3 Cu C5 C6: 0.05-uf Blocking R6: 0.5-Megohm Potentiometer
Capacitorss R7 R8: pual S-Megohm Potentiometer
R1 R2: 2 MWegohms R9 R10: pual S-Megohm Potentiometer
R3: 6 Megohms R1t R12 R13 RiR: 2 Megohms

*wnen cathode is grounded, capacitors should have high voltage rating;
when anode No.2 is grounded, they may have low vo?uge 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. tn order to minimize spot defocusing, it is essential
that anode %0.2 be returned to a point in the amplifier system which
wil) 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 iLicense Notice
accompanying them, (nformation contained nerein is furnished without assuming
any obligations.

DATA 2

JuLy 1, 1945 RCA VICTOR DIVISION
RADIO CON OF AMERICA, NTW jeesEY
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) 5BPI-A

HIGH-VACUUM CATHODE-RAY TUBE

TR
SCREF‘:N” RADIUS 5% Ye - ¥ap
ER7A VTN e i

1 %'t Vg

MEDIUM SHELL .

MAGNAL
11-PIN BASE 1 |

92CM-4976R2 'm]lhm' —i

¢ OF BULB WILL NOT OEVIATE MORE THaN 2°
IN ANY OIRECTION FROM PERPENOICULAR
ERECTED AT CENTER GF BOTTOM OF BASE

JULY 1, 1945 RCA VICTOR DIVISION DATA 2
RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY



AVERAGE CHARACTERISTICS
. O Iy rrrrrrrrrrrrrT
e S R T T
H Ef=6.3 voLTS -}—e—trl,.HH'fH%PT]HH }
[+ ANODE N2 VOLTS ADJUSTED TO GIVE FOCUS
ELECTRODE | ANODE Ne22 &
CURVE | "CURRENT | GRID Ne2 VOLTS |
. a ANODE N2 | 2000
H- a ANODE N2 1500
ANODE N¢ 2 Tl
< % GRID N° 2 2000
ANODE NE 2
o & GRID N2 2 Lo00
i i
1 1 1
o geeied
I =
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FEB. 7,1945 RCA VICTOR DIVISION 92CM-4984R3
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5CPI-A
OSCILILOGRAPH TUBE

POST-DEFLECTION ACCELERATOR

ELECTROSTATIC OCUE ELECTRNSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . 500 B o0ooo oo ac or dc volts
Current. . . . . . . . .. @ 6000000000 . amp

Direct Interelectrode Capacitances (Approx }:

Grid N2.1 ta A1 Other Flectrodes. 8 uuf
Cathode to Al! Other Llectrodes. . . . E] up f
DJy to D.JZ ........ 90000 o 2 uuf
DJ3 %WOJA 0 0 o 8 0 0 0 000 o0 0o o 2 uut
DJ7 to Al? Other Electrodes. . . . . . 9 uuf
OJy to All Other Electrodes. . . . . . 9 unf
DJ3 to A1l Other Electrodes. . . . . . 7 uuf
DJ; to All Other Electrodes. . . . . . 8 .o« uuf
Phosphor (For Curves, see front of this Sectlon) .. Pl
Fluorescence ana Phosphorescence . . . . . . . . . Green
Persistence of Phosohorescence . . . . . . . . .. Medium
Focusing Method. . . . . . . . . .. .. ... Electrostatic
Deflection Method . . . . . . . .. ... .. Electrostatic
Overall length . . . . . . . .. ... ... 16-3/4" + 3/8"
Greatest Diameter of Bulb . . . . . . . .. 5-1/4" t 3/32"
Minimum Useful Screen Diameter . . . . . . .. ... —1/2"
Mounting Position. . . . . . . . . ... .. .. ...
Cap. . . . .. . Recessed Small Ball (JETEC No. J1—22)
Base . . . . Medlum—SheH Diheptal 12-Pin (JETEC No.B12-37}
Basing Designation for BOTTOM VIEW . . . . . . . . . 1444
Pin 1 -Heater Pin 9 -Anode No.2,
Pin 2 -Cathode Grid No.2
Pin 3~Grid No.1 Pin 10 -Deflecting
Pin 4 - [nternal Con. Electr.DJy
Do not use Pin 11 - Deflecting
Pin 5- Anode No.1l Electr.DJy
Pin 7-Deflecting Pin 12 -No Con-
Electrode DJ nection
Pin 8 -Deflecting I Pin 14 - Heater
Electrode DJgy Cap  -Anode No.3

and DJ_, are nearer the screen
D.} and 03 are nearer the base

With DJy positive with respect to DJ2 the spot is de-
flected toward pin 5. With DJ3 positive with respect to
DJ4, the spot is deflected towdrd pin 2.

The plane through the tube axis and each of the following
items may vary from the trace produced by DJq and DJ
the following angu!ar tolerances measured about the tube
ax(i)s: Pin 5, 10Y; Cap (on same side of tube as pin 5},
10°.

The angle between the trace produced by DJj and DJ2 and
the trace produced by DJ3 and DJg is 90° + 3°.

OCTOBER 1, 1951 TUBE DEPARTMENT DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5CPI-A .
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

JANODE-No.3 VOLTAGE . . . . . . . . . . . . 4000 max. volts
IANODE-No. 2® VOLTAGE. . . . . . . . . . . . 2000 max. volts
RATIO OF ANODE-No.3 VOLTAGE TO

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

IANODE-No.1 VOLTAGE . . . . . . . . . . . . 1000 max. volts
IGRID-No. 1 VOLTAGE:
Negative bias value. . . . . . . . . . 0 200 max. volts
Positive bias value®* . . . . . . . . . . 0 max. wvolts
Positive peak value. . . . . . . . . . . 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND

ANY DEFLECTING ELECTRODE 500 max. wvolts
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.3voltage (Ep ) between 2000°" and 4000 volts

and ony anode-No. 2 voltage (Eg:J between 1500* and 2000 volts

lAnode-No.1 Voltage . . . . 18.7 to 34.5% of Ebp . . . volts
Grid-No.1 Voltaged . . . . 1.5% to 4.5% of Ebp . . . volts
lAnode-No. 1 Current of any

Operating Condition . . -15 to +10 5 o o pamp
Deflection Factors:

When Eb3 =2 x Ep,

VR . VL 39 to 53 v dc/in.rkv of Ep
D3 & PMI 6 o0 0o o0 0o 33 to 45 v dc/in./kv of Eb2
When Et,3= Eb,
DUp & DU v e 31 to 42 v dc/in. /kv of Ebyp
i3 &DJg . . ... .. 27 to 37 v dc/in./kv of Ebp
Spot Position. . . . . . . ##

Fxamples of Use of Design Ranges:

For anode-No.3

voltage of. . 2000 3000 4000 volts

and anode-KNo.2
voltage of. . 2000 1500 2000 volts
énode—No. 1 Volt, 37510690 280 to 515 375 to 690 volts
rid-No.1 Volt.é -30t0o-90 -22.5t0-67.5 -30 to ~90 volts

Deflection Factors:
DUy & DJ2 .. . 62 to84 59 to 80 78 t0 106 e
DUz & 0Jg . .. 541074 50 to 68 66 to 90 L]

Maximum Circuit Values:

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

Deflecting-Electrode Circuit® . . . . . 5.0 max. megohms
= ® s A & w4 8 O: See next page. —» ingicates a change.
OCTOBER 1, 1951 TUBE DEPARTMENT DATA 1
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5CPI-A
OSCILLOGRAPH TUBL

Anode Ko.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-N0.2 input power to 6 watts,

1t is recommended that anode-No.3 voltage be not less than 3000 volts

for high-speed scanning.

& Recommended minimum value of anode-Ko.2 voltage.

é tor visual cute?f? nf unfdeflgcted focused spot.

O volts dc/in,

## with heater voltage of 6.3 wDpIts, annde-no.3 voltage of 4000 volts,
anode-ko, 2 voltage of 2000 volts, anode-ko.1 voltage adjusted to focus,
3r|d-uo_.1 voltage adjusted to give spot that is just visible, each
eflecting electrode connected through l-megohm resistor to anode Wo.2,
and tube shielded from all extraneous fields, the center of the
undeflected, focused spot will fall within a circle having a 12.5-mm
radius concentric with the center of the tuve face.

® |t is recommended that the deflecting-electrode-circuit resistancesbe

approximately equal.

OCTOBER 1,1951 TUBE DEPARTMENT DATA 2
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5CPI-A
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

ANOOE  _____ = o
T Ne3 r 1T 3
t | Re Rol i [P0 Ruj
2000V, =C3 | i '
oc R 1 (- !
| — - LS
+
o
T
f 100 V. =:Cz R2
HIGH- | OC ANOOE |
VOLTAGE NT3 7 Rs
AC b A R o
SUPPLY :“3 SR2 RI3" 14 J
i S Ta
ot | 2000 V. L %2
o]
Bt DJ3
-]
] oJ,
c7"
VOLTAGE
INPUT
TO
DEFLECTING
ELECTRODES
105 v,
bc HEATER GRIO_MOOU-
SUPPLY Ria LATION INPUT
92CS-6574R3 CaT A
C1: 0.1 uf, 2500 volts RS: 2-Megohm Potentiometer
C2: 1.0 uf, 200 volts R6: 1.5 Megohms, 0.5 Watt
€3: 0.1 uf, 2500 Volits R7: 0.5-Megohm Potentiometer
C4 C5 C6 C7; 0.05-uf, R8 R9: ODyal S-Megohm Potentiometer
Blocking Capacitors® R10 R11: Dua) S-Megohm Potentiometer
C8: 0.0001 uf, 2500 Volts R12 R13 R1M R15: 2 Megohms, 0.5 watt
R1: 50 Megohms (Five 10-Meg- R16: 0.5 Megohm, 0.5 Watt
ohm, 1-watt Resistors R17: Not leSs than 2000 ohms per
in Series} volt of positive signal
R2 R3: 2 Megohms, 0.5 watt R18: 5 Megohms, 0.5 watt
R¥; 5.5 Megohms, 2 watts

when cathode is grounded, capacitors should have high voltage rating
(2500 volts); when anode No.2 is grounded, they may have low voltage
rating {200 volts). For dc amplifier service, deflecting electrodes
should be connected direct to amplifier output. In this service, it
is preferable usually to remove deflecting-etectrode resistors to mini-
mize Joading effect on amplifier. In order tominimize spot defocusing,
it isessentlal that anode No.2 be returned to a point in the amplifier
system which wil) give the lowest possible potential difference between
anode No.2 and the deflecting electrodes. .

Devices and arrangements shown or described herein may use patents of RCA
orothers. Information contained herein isfurnished without responsibility

by RCA for its use and without prejudice to RCA's patent rights,

OCTOBER 1, 1951 TUBE DEP ARTMENT CE-6574R3

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




5CPI-A
OSCILLOGRAPH TUBE

SCREEN RADIUS = 8lp'3 35— =
2% MIN /T '
.
o e
o
6l ’ _/
[ 1a,
4% 21'%, R.|
. 8"R.
N
B MAX.
ANODE N2 3 .
RECESSED 3
SMALL BALL I3 /4,
CAP % 3/a
JETEC N2JI-22
AN 2"she
MEDIUM- SHELL
DIHEPTAL
12-PIN
BASE
JETEC N2B8I2-37
‘ ¢ OF BULB WILLNOT DEV!ATE MORE THAN 2°
)N ANY DIRECTION FROM PERPENDICULAR
ERECTED AT CENTER OF BOTTOM OF BASE
92CM-640BR4
CE-6408R4

OCTOBER 1,1951 TUBE DEPARTMENT
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5CPI-A
CHARACTERISTICS

Ef=6.3VOLTS

ANOOE-N2| VOLTS ADJUSTEO FOR FOCUS 31
ANOOE-N23 VOLTS=2 x ANOOE-N22 VOLTS

50—

40}—

RELATIVE LINE BRIGHTNESS

qoz

20—

R} b e A T SR apast
1500 1600 1700 1800 1900 2000
ANOOE -N22 VOLTS

DEC.23,1946 TUBE DEPARTMENT 92CM-6820
FADIO CORPOFATON OF AVERTA MARLSON REW 86T

World Radio Histo



5CPI-A

CHARACTERISTICS
ST S T TR SR P T T [
[: £g=6.3VOLTS
ANODE -N2 | VOLTS ADUUSTED FOR FOCU>

|- ANODE-N2 3 VOLTS GREATER THAN
ANOOE-NS 2 VOLTS

=4 GRIDO-N2 | VOLTS =0
p MAX. TOTAL CURRENT FOR ANY TUBE

= ——-—TYPCCAL FLUORESCENT -SCREEN
(ANODE N2 3) CURRENT

3000

2000

-N22 & ANODE-N2 3 MICROAMPERES ”

FLUORESCENT-SCREEN MICROAMPERES

1000}~

W
=)
o
z
<
g
<
-
1o
[+
1400 1600 1800 2000
ANODE-N22 VOLTS
DEC. 24, 1946 TUBE DEPARTMENT 92CM-682I
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5CPI-A
AVERAGE CHARACTERISTICS
1 4.}....1..":i....<|?"

= Eg=6.3 VOLTS TR g i s ]
|- ANODE Neil VOLTS ADJUSTED TO GIVE FOCUS [

s
gas
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5CPII-A
OSCILLOGRAPH TUBE

POST. DEFLFCTION ACCELERATOR
CLECTROSTATIC FQCUS ELECTROSTATIC DEFLECTION

The 5CP11-A is the same as the 5CP1-A, except that it has
a screen of the short-persistence, blue-fluorescence
tyoe designated P11. Its highly actinic fluorescent
spot of unusually high brightness makes the 5CP11-A par-
ticularly useful for photographic recording. Because
its improwsd phnsphar has exceptional brightness for
a blue screen, the HULFLI-A fs alau quite uteiu! for
wigual nheervation of phenomena.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
as well as the PERS|ISTENCE CHARACTERISTIC
for the P11 PHOSPHOR are shown at the
beginning of this Section,

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
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5FP4A

View-Finder Kinescope

. MAGNETIC rocus MAGNETIC DEFLECTION
GENERAL DATA
Electrical:

. Optical:

‘ 5 o 50 000 0DOGODOODODD D v ignet

Mechanical:

Electrome Components and Devices Harrison, N. )

@ RADIO CORPORATION OFf AMERICA DATA 1



5FP4A

Typical Operation:

A D) 6600000000
G No.2 Voltag
G 9
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Electronic Components.and..Devices. Harrison, N. J.
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DA,

SCREEN 4); MIN.
DIA

MAX 1Y,
cap ()
REFERENCE T JEDEC No.J1-22 3
~ LINE NOTE 1) 7%
(NOTE 2) |
EFFECTIVE
CENTER OF 10 %
DEFLECTION 4 3
7N1.375 £.085 |
DA ‘
BASE |
JEDEC GROUP |
No B8-1i
B8-65 — |
OR
85-80 P——— .
(NOTE 3)
92CM-6362RS
DIMENSIONS IN INCHES
NOTE I: THE PLANE THROUGH THE TUBE AXIS ANO PIN 5 MAY

VARY FROM THE PLANE THROUGH THE TUBE AXIS ANO ANOOE
TERMINAL BY AN ANGULAR TOLERANCE (MEASUREO ABOUT THE TUBE
AX1S) OF 10°, ANOOE TERMINAL 1S ON SAME SIOE OF TUBE AS

. PIN 5.

NOTE 2 REFERENCE LINE 1S OETERMINED BY POS1TIUN WHERE
GAUGE [.430" +,003" -000" INSIDE OIAMETER AND 2" LONG
wIiLl REST ON BULB CONE,

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN
29 |IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE
. CENTER OF THE BOTTOM OF THE BASE.

@ RADIO CORPORATION OF AMERICA DATA 2

Electronic Components_and Devices Harrison, N. J. 8-63



SFP4A

AVERAGE GRID-DRIVE CHARACTERISTICS

Ef=63vOLTS

ANOOE VOLTS = 6000

GRIO-N22 VOLTS = 250

GRIO-N2| BIASEO TO CUTOFF OF

UNDEFLECTEO FOCUSED  SPOT =

RASTER SIZE = 37 x 2 Vg (FOCUSEO [{ i1l

FOR AVERAGE BRIGHTNESS) 25 $3met xaad E82,
e MR iiiidssfaitsusiazi

——H"ﬁ i

=

R’

13

SS—FOOT-LAMB

_ANODE CURRENT—MICAOAMPERE S

HIGHLIGHT BRIGHTN

20 7 .
VIOEQ SIGNAL VOLTS FROM CUTOFF
92CM - 6683RI

Electronic Components.and.Dexices. Harnison, N. J.
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5FP7-A
OSCILLOGRAPH TUBE

MAGNETIC FOCUS NAGNET IC DEFLECTION
DATA

General :

Heater, for Unipotential Cathode:
Voltage. . . . ... .. 6.3 ......acordcvolts

Current. . . . . . ... 06 . .......... am
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . . 8 puuf

Latnode to Al Uther Electrodes. . . v . . 5 et
Phosphor (For Curves, see front of this Section) . . . . P7

Fluorescence . . . . . . . ... ... ....... Blee

Phosphorescence. . . . . . . . ... ... Greenish~Yellow

Persistence of Phosphorescence . . . . . . . . ... Long
Focusing Method. . . . . . . . . ... ...... Magnetic

Deflection Method. . . . . . .. ... ...... Magnetic
Deflection Angle (Approx.) . R 53°
Overall Length . . . . . . . ... ... 11-1/8" + 3/8"
Greatest Diameter of Bulb. . . . . . .. . 4-15/16" t 3/32"
Minimum Useful Screen Diameter . 5600 0o 4-1/4"
Mounting Position. Any

Cap. . . . ... ... Recessed Small Bail (JETEC No.J1-22}
Base . . . . Long Medium-Shell Octal 8-Pin (JETEC No.B8-65)
BOTTOM VIEW
Pin 1-No @aG Pin 5-Grid No.1
Connection Pin 6 - No
Pin 2 - Heater Connection

Pin 3-Grid No.2
Pin 4 -No
Connection

Pin 7 ~Cathode
Pin 8 — Heater
Cap - Anode

Maximum Ratings, Design-Center Values:

ANODE VOLTAGE. . . . . .« ¢ v v v v v v . 8000 max. volts
GRID-No.2 VOLTAGE. . . . v+ v v v o v . . 700 max. volts
GRID-No.1 VOLTAGE ;
Negative bias value. . . . . . . . ... 180 max. volts
Positive bias value* . . . . . . . ... 0 max. volts
Positive peak value. . . . . . . .. .. 2 max. volts
PEAK 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

At or mear this rating, tre effective resistance of tre anode supply
should pe adejuate to limit the anode input poaer to 6 watts.
Brilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 4000 volts.

« indicates a change.

AUG. 1. 1951 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY
[World Radio Histo
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5FP7-A
OSCILLOGRAPH TUBE

Grid-No.1 Voltage® . . . . . -25to -70 -25 to -70 volts

—>|Grid-No.2 Current. . . . . . =15 to +15 -15 to +15 4Lamo
Focusing-Coil Current

—>| (DC, approx.)#% . . . . . . 96t 15% 128 t+ 15% ma
Spot Position. . . . . . . . *# —

Maximum Circuit Values:

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

© for visual extinction of undeflected focused spot.

# For specimen focusing coil similar to JETEC Focusin? Coil NO.106
positioned with air gap toward face plate, and center Tine of airgap
2-3/% inches from Reference Line (See Qutline Drawing}. and total
anode current of 200 microamperes.

## The center of the undeflected, unfocused spot will fall within a circle
having 9-mm radius concentric with center of tube face. .

OPERATING NOTES

The 5FP7~A utilizes a long—persistence, cascade (two-layer)
scfeen which exhibits bluish fluorescence of short per—
sistence and greenish-yellow phosphorescence.

Because of its long persistence, the 5FP7-A is particulariy
useful where either low-speed non-—recurring phenomena or
high-speed recurring phenomena areto be observed, Further—
more, twoor more phenomena can be observed simultaneousiy
on the screenbymeans of asuitable switching arrangement,
The persistence is such that the 5FP7-A without filter can
be operated with scanning frequencies as low as 30 cycles
per second without excessive flicker. When used with
yellow filter, such as Wratten No.15 (G), the 5FP7-A can
be operated with much lower scanning frequencies.

In general, operation of the 5FP7-A at an anode voltage
beiow 4000 volts will not give persistence of useable

brightness. ‘

OUTLINE DIMENSIONS for Type SFP7-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,

DATA

AUG. 1, 1951 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY

orld Radio Hi




5FPI4
OSCILLOGRAPII TUBE
MAGNETIC FOCUS WAGNET IC DEFLECT ION

The 5FP14 i3 the same as the SFP7.4 evcept that it
utilizes a medium-long-persistence, cascade {two-layer)
screen which exhibits purple fluorescence of short
persistence and orange phosphorescence which persists
foralittle over a minute under conditions of adequate
excitation and low ambient light.

Because of its medium-long persistence, the 5FP14 is
particularly usetul where either low- and medium-specd
non-recurring phenomena or high-speed recurring phe-
nomena are to be observed. Furthermore, two or more
phenomena can be observed simultanecusly 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 qive persistence of useable
brightness.

THE SPECTRAL-ENERGY EMISSION CHARACTER{STIC
and the PERS!ISTENCE CHARACTERISTIC of
the P14 Phosphor are shown at the
front of this Section.

AUG. 1, 1951 TUBE DEPARTMENT DATA

RADIO C OF AMPRICA, NEW JERSEY
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5UPI|
OSCILLOGRAT'H TUBE

ELECTRUSTATIC FOCUS FLECTROSTATIC DEFLECTION

General:
Heater, for Umpotenhal Cathode:
Voltage .. 6.3 ¢ 10% . ...acordcvohs
Current. . . . 0.6 0 c .. . . .amp
Direct Interelectrode Capacntances (Approx )

Grid No.1l to All Other Electrodes. 8.0 uuf
L tn DIz, L . PP 2.5 ppf]
DJ3 to DJg . . . . 28 L. uf
DJ1 tu All Other Elertrodes .. ..o 1100 0L put
DJ2 to All Other Electrodes. . . . . . . 8.0 . .. uuf
DJ3 to All Other Electrodes. 7.0 uuf
DJ3 to A1l Other Electrodes. 8.0 uuf
Phosphor (For Curves, see front of this Section ) . No.1

FlUOrESCENCE « + « « o o o o « o o o s o o s o« o+ o Green

PErSISTENCE. « v o v o o o o o o o o o o o v o . . . Medium
Focusing Method. . . . . . . «. . . ... ... Electrostatic
Deflection Method. . . . « « « « . « « . « . . Electrostatic
Overall Length . . e e e e e e e .. 143747 2 3/8"
Greatest Diameter of Bulb e e e e e e .. 514"t 3/32"
Minimum Useful Screen Diameter . . . . . . .. L. A2t

Mounting Position. . . . . . . . . Any
Base . . . - Tsmalls Shell "Duodecal 12—Pm
Basing Desxgnatlon for BOTTO\‘ VIEW . . . .. 12E
Pin 1 -Heater Pin 8 Anode No.2,
Pin 2-Grid No.1 Grid No.2

Pin 9 - Deflecting
Electrode DJ2

Pin 10- Deflectin,
Electrode DJ1

Pin 11- Internal! Con.

Pin 3 -Cathode

Pin 4 — Anode No.1

Pin 5- Internal Cor.
Do Not Use

Pin € -Deflecting g
Electrode DJ3 KEY Do Not Use
Pin 7-Deflecting Pin 12- Heater

Electrode DJy

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

With OJ; positive with respect to DJ2, the spot is de-
ftected toward pin 4, With Dj3 positive with respect to
0J4, the spot is deftected toward pin 1.

The angle between the trace produced by DJy and DJj and
its intersection with the plane through the tube axis and
pin | does not exceed !0°,

The angle between the trace produced by Dj3 and DJ4 and
the trace produced by DJ| and DJ, is 90° t 30,

DEC. 20, 1946 TUBF DEPARTMENT TENTATIVE DATA

RADIO €O OF AMERICA, l, NEW JERSEY




5UPI
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

ANODE-No.2 ™ VOLTAGE . . . . . . . « . . . 2500
ANODE-No. 1 VOLTAGE . . . . 1ooo
GRID-No. 1 (CONTROL ELECTRODE) VOLTAGE

\egative bias value. . . .. 200

Positive tras value. . . « « « v o o . 0

Peak positive value. . . . . . . . . .. 2
PEAK VOLTAGE BETWEEN AMODE No. 2

AND ANY DEFLECTING ELECTRODE. . . 500

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125

Heater positive with respect to cathode. 125

Equipment Design Ranges:

For any anode-No.2 voltage (Ep,) between 1000* and 2500 volts

max. volts
max. volts

max. volts

max. volts
max. volts .

max. volts

max. volts
max. volts

Anode-No.1 Voltage . . . 17% to 22% of Ey, volts)
Max. Grid-No.l Voltage
for Visual Cutoff 4,5% of Ebz voltsg
Anode-No. 1 Current for
Any Operating Condition -15 to +10 . microamp
Deflection Factors:
DJp 4DJ2 . . . ... 28 to 38.5 v dc/in./kvofEpy
DJ36DJ4 5600 aa0 23 to 31 v dc/in. /I«vofEb2
Examples of Use of Design Ranges:
For anode-ANo.2 voltages ot 1000 2000 volts
Anode-\o. 1 Voltage . . . 170 - 320 340 - 640 voltg
vax, Grid-No.1 Voltage
for Visual Cutoff -45 -390 voltg
Deflection Factors:
DJ1 & DJp . . . ... 28-38.5 56 - 77 volts dc/in,
DJ38DJa . . . ... 23-31 46 - 62 volts dc/in.
Maximum Circuit Values: ‘
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohmd
Resistance in Any Deflecting
Electrode Circuit? . . . 5.0 max. mejohmg
* Recommended minimum value.
B |t is recommended that the deflectina-electrode-circuit resistances ‘
be approximately ejual.
() Anode 40.2 and grid %o.2, which are connected together within tube,
are referred to herein as anode NO.2.
DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

World Radio Histo



5UPI
OSCILLOGRAPH TUBE

TYPICAL CIRCUIT

HIGH
VOLTAGE
AC
SUPPLY

VOLTAGE

INPUT
T0
DEFLECTING
R S
GRID MODULATION HEATER ELECTROOY
INPUT SUPPLY
92CM-6819
R1 R2:°2.5 Megohms, 0.5 watt R10 -R11, R12 -R13: Dual pPoten-
R3: 6 Megohms, 3 watts tiometers, R10, R11, R12, R13:
R¥: 2-Megohm Potent iometer 0.5 Megohm
R5: 1 Megohm, 0,5 watt R18 R15 R16 R17: 2,2 megohms,
R6: 0.5-Megohm Potent iometer 0.5 watt
R7: 0.5-Megohm, 0.5 watt €1: 0.1 uf, 2500 Voits
?8: Not less than 2000 Ohms per C2: 1 uf, 200 VolIts
volt of positive signal €3: 0.0001 uf, 2500 volts
R9: 5-Megohms, 0,5 watt Cy C5 C6 C7: 0.1 uf, 600 Yolts

The
t he

ticense extended to the purchaser of tubes appezrs in
License dotice accompanying them, Information contain-

ed herein is furnished without zssuming any oblinations.

DEC. 20,

1346 TUBE DEPARTMENT CE-6819
RADIO C OF AMERICA, NEW JERSEY




5UPI
OSCILLOGRAPH TUBE

SCREEN e 55"3 33— =

RADIUS
215" MIN.—H —-—
=}
9 14 Y
978 3,7 |
MAX. B t 7
14 3
t Yy’
]
1%t 46
SMALL SHELL |
DUODECAL
12-PIN BASE  \ _iT
(NOTE 1)~ =A o
- =7 ) 1
tc il

¢ OF BULE WILL NOT UDEVIATE “MORE THaN 27 IN ANY DIRECTION FROM
THE PERPENDICULAR ERECTEO AT THE CENTER OF BOTTOM OF THE BASE.
NOTE I: TrIS BASE MAY BE SUPERSEDED BY AW ALTERNATE BASE
WHICH wiLL FIT THE SAME SOCKET BUT WHICH WilLlL HMAVE A FLARET
SHELL INDICATED 8Y THE DASHED LINES AND DIMENSIONED APPROX)-
MATELY AS FOLLOWS:

=1.85° MAX., B=0,500", C=0.200" MIN., 0=0.925".

G2CM-6763

DEC. 20, 194€ TUBE DEPARTMENT CE-6763
RADIO CORPORATION OF AMERICA, RARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS
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5UP7
- - Oscillograph Tube

‘ ELECTROSTATIC FOCUS ELECTROSTATIC DFFLFCTION

For Extremely Low-Speed Recurrent, vr Medium-Speed
Non-Recurrent Image Displays

The 5UP7 ts the same as the 5UP1 except for the follouing ttems

GENERAL
Phosphor {For curves. see front of thissection). . . . . . . P7
‘II' ..................... White
9 0 00 o0 oo D oo o Yiliowish-Green
ab Very-Long

Oscillograph Tube
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

For Photographic Recording and Visual Obseriations
The 5UP11 15 the vame as the 51P1 » t fe the folloutn

GENERAL
Phosphor (For curves, see front of this section) . . . . . PII
© 00 000000O00O00O0GO0DGGo Actinic-Blue
................ Actinic-8lue
ab L Medium=-Short

SUP31

Osci||<;grc;;;h Tube

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

For Lou- or Medium-Spred Non-Recurring Image Displays

The 5(P31ts the same as the 5(P1 evrept for the folloutng items

GENERAL
. Phosphor (For curves see type 7VP31) . . . . . . . .. P31
B y2Po&Go @2 6 0 0 0 0 0 00 00O o0O0OOOG O Green
....... e e e e s s s e s s . . .Green
. b Medium-Short® (Approx. 38 .sec)
® Persistence of useable brightness can be obtarned with an anade-Vo

voltage of as Jow as 1500 volis,

b Time for initial brightness ta dec ta LU% point,

€ Phospharescence mav have a useful br.fh(nfﬂﬁ for over aminute under o
ditions of adequate excitation and low-ambient 1 il

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






SWPI!
TRANSCRIBER KINESCOPE
ELECTROSTATIC FOCUS MAGNET IC DEFLELTIUN
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . .. @2 o 0000 o0 ac or dc volts
Current. . . . . .« o o . W@ o 0o ooooooao amp
Direct Interelectrode Capacitances:
firid Na.1 to Al) Other Electrodes. . . . . 7.5 . .. puf

Cathode to All Olher Llcetrodes . . . . . 5 ... wuf
External Conductive Coating to Anode No.2 . {500 max. . pul

Phosphor (For Curves,see front of this Section). . . . . . P11
FIUOFESCENCE « & v v v v v v v o e o e o e e e Blue
Persistence. . « « ¢ « v v« v v o e e e e e e Short

Focusing Method. . . . . . . . . « « . « o .. Electrostatic

Deflection Method. . . « « v v v v ¢ & ¢ v o o v & Magnet ic

Deflectior Angle (Approx.) . . « v v v v v v o o o o« 5°

Overall Length . . . . . . . . . o o« o . 11-7/16" ¢ 3/8"

Greatest Diameter of Bulb. . . . . . . . . . . .. 5" ¢ 1/8"

Minimum Useful Screen Diameter . . . . . . « « « .« 4-1/4"

Raster Size (Approx.)e « « v o o o o o o o & 2-1/2" x 3-3/8"

Mounting Position. . . . . . o o o v o o o e e .. Any

%M 0 0 0000000000000 DG Recessed Small Cavity

Base . . . . . . v e 0 e e e Small-3hell Duodecal 7-Pin
Basing Designation for BOTTOM VIEW .......... 12C

Pin 10-Grid No.2
Pin 11 - Cathode
Pin 12 -Heater
Cap — Anode No.2

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-No0.2 VOLTAGE . . . . . . « & .+ . . 27000 max. volts
ANODE-No.1 VOLTAGE . . . . « .« « « « « « 6000 max. volts
GRID-No.2 VOLTAGE. . . « « « ¢« « « « « ¢ & 350 max. volts
GR} D-No.1 VOLTAGE:
Negative bias value. . . . . . . 500 O 150 max. volts
Positive bias value. .« « « « « « « o o 0 max. vults
Positive peak value. . . . . . . 6 0o o 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 T TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

World Radio History |




SWPII
TRANSCRIBER KINESCOPE

Anode~No.1 Voltage Range for
Anode-No.2 Current of 20 wamp. . . . . 4200 to 5400 volts

rid-No.2 Voltage®*®. . o a o 200 volts
rid-No.1 Voltage for Vlsual Cutoff ... —42 to -98 volts
Anode-No.2 Current . . . . 6 00 o 20 pamp
ax. Anode-No.1 Current. . . . . . . . . 25 uamp

rid-No.2 Current Range. . . . . . . . . =15 to +15 uamp

aximum Circuit Values:
rig-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

inimum Circuit Values:

hen the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent regu-
lation of the power supply pemits the instantaneous short-—
circuit current to exceed 1 ampere, the effective resistance
in circui't between indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 180 min,  ohms
Grid-No.2=Circuit Resistance . . . . . . 390 min.  ohms
Anode-No. 1-Circuit Resistance. . . . . . 6800 min. ohms
Anode—No.2-Circuit Resistance. . . . . . 30000 min. ohms

The resistors usea snould be capable of withstanding the volt-
ages involved.

Components:
Deflecting Yoke. . .« . . RCA Type No. 201D11
Hor. Deflection Output Transformer
For use with 6AS7-G booster scanningtube
and separate high-voltage supply . .« . RCA Type No. 204T1
Foruse with single high—voltage tripler
supply employing 3 1B3-G1/B016°S. . . RCA Type No. 211T2
Ver. Deflection Output Transformer . . . RCA Type No. 20472
® Brilliance and definition decrease with decreasing anode voltages. In
general, anode-No.2 voltage should not be less than 15000 volts.

SuD]ﬂcg variation of % 40% when grid-No.1 voltage cutoff is desired at
-70 .0lts.

OPERATING NOTES

Soft x-rays are produced when the 5WPI| is operated with an
anode-No.2 voltage above approximateiy 20000 volts. These rays
can constitute a health hazard unless the tube is adequately
shielded. Relatively simple shielding should prove adequate,
but the need for this precaution should be considered in equip-
ment design.

Resolution of better then 700 lines at the center of the re-
produced picture canbe producedby the BWPII. Toutilize such
resolution capability in the horizontal direction with the
standard scanhing rate of 525 lines, it is necessary to use a
video amplifier having aband-width of at least 10 megacycles.

CFEB. 1, 1949 1UBE DEPARTMENT TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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SWPII
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 dénsity in the focused spot, and
decreases with current density.

Uperatiun of tha SWPI1 results jpgradual browning of the face.
The rate of browning increases markediy with increase 1t anocoe-
No.2 voltage, 1s proporticnal ts beam current, ang is inversely
proportional tothe scanned area. Thebrowning 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 S5WPLl are the same
as those for the 5WP15

FEB. 1, 1949 STAETICTTE TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5ZPI16 S
FLYING-SPOT CATHODE-RAY TUBE
HIGH RESOLUTIUN LARABILITY ALIIMINIZED SCREEN
ELECTRGSTATIC FOCUS MAGNETIC DEFLECTION
For use as scanner in high-qunlity flying-spot video-signal denerators
' DATA
‘General:
Heater, for Unipotential Cathode:
Voltage 50000 G . . . . ac or dc volts
Cuirent. . . g 0.6 » 104 .. . amp|
Direct Intere1°ctrode Capacitances:
Grid No.l to all other electrodes. . . 8 wuf
Cathode to all other electircdes. . 5 pm
| External conductive neck coating to uitor. [O00 max. uuf
1200 min,  uuf
Faceplate, Flat. .Clear Glass
Phosphor (fFor turves, see front of this sectnon) 0 P16
Alyminized
Fluorescence—
visible radiat’on. . . . . . . . .. ... . . Violet
Invisible radiation. . r\ear Ultraviolet
Phosphorescence—
Persistence of visible radiation . . . Very Short
Persistence of invisible radiation . . Very Short
Focusing Method. .Electrostatic

Deflection Method. . . o a .
Deflection Angle (Approx J
Tube Dimer.sions:

Overall length . . . . 14-3/8" + 3/8"
Greatest diameter of bulb . 5" ¢ 1/8"
Minimum Useful Screen Diameter . .. 4-1/4Y
Weight (Approx.) . 1-1/2 1bs
Operating Position . . . . . . ... .. .. ... ... Ay
Cap. v . . . .« . . . Recessed Small Cavity (JETEC No.J1-21}
Socket . . . .. .. . See Operating Considerations
Base . . . . . . .Smal _SheH Duodeca] 7-Pin (JETEC Nu.B7-51)
Basing Designation for BCTTOM VIEW . 5 0o o0 o oA
Pin 1 -Heater Pin 12 —Heater
Pin 2-Grid No.l Cap~Ultor
Pin 6-Grid No.3 (Grid Noc.4,
Pin 7- Interna! Collector)
Connect ion— C -External
De Not Use Conduct ive
Pin 10-Grid No.2 Nech Coat-
Pin 11 - Cathode ing
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. « . + v v v v v v v v . 27000 max., volts|
GR1D-No.3 VOLTAGE. 7000 max. volts
GRID-No.2 VOLTAGE. . 350 max. volts

- {ndicates a change,
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409

ELECTRON TUBE OIVISION

PADIO CORPORATION OF AMERICA WAPRISON NEW JERSE

v

DATA 1



-

5ZPI6
FLYING-SPOT CATHODE-RAY TUBE

GRID-No.1 VOLTAGE:

Negative bias vaYue. 50000000 O0GO 150 max. volt
Positive bias Vilues o v o o o o o o o o max, volt
Positive peak vilues o v v v v v v 0w 2 max, vo't

PEAK HEATER—CATHODE VJLFAGE
Heater reqitive with respec* to cathode:
During equipment sarm—up perio: not
exceeding 15 seconds . . . . . o0 .o 410 max, volts
After equioment warm—up o~ rlod .. 150 max., volt
Heater positive with respect to cathodp 150 max, volt

Equipment Design Ranges:
For any ultor voltage (E.,) between 20000° and 27000 wvolts

Grid-No.3 Veltage for ‘ocus

~ith ultor current of

25 pa or less. . . 20.5% to 26.5% of £¢, volts
urid-No.2 Voltage for il

extinction of undeflested

focused srot when circuit

design utilizes fixed

grid-No.l voltage. . . . 2 to 5 times fc¢, volts
Grid-No.1 vo'tage for Visual

extinction of undeflected

focused spot wher ~ircuit

design utilizes fixed

grid-No.2 voltage. . . . . -20% to -50% of Ec, volts
Grid—=No.2 Current. . . . . . =15 to +15 A

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 wieuet

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 Vo]t1ge for visual

extinction of undeflected

focused spot when circuit

design utilizes fixed

grid-No.?2 voltage of

200 volts. . . . . ... =0 to =100 =40 to -100 volts
Ultor Current. . . . o o . . 25 15 ua

Maximum Circuit values:
Grid-No.1-Circuit Resistince . . . . . . 1.5 max., megohms|

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

- Indicates a change.
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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 hazard unless the tube is
adequately shielded for X-ray radiation. Altho.gh relatively
simple shielding should frove adequate, make sure that it
providea the rageisad prroentlan oapinst pereanal injury.

The base pins of the 5ZPI6 fit the Duodecal |2-contact
socket. The socket contacts corresponding tu the vacart gin
positions (pin positions 3,4,5,8, and 9) should be removed
in order to provide the maximum insu'ation 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
reprcduced 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 ampiifier 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
thusgivediminished radiation when the raster isagainscanned
to full size and be slightly noticeable in the reproduced
picture. Ffurthermore, it is inadvisable to permit a modulated
stationary pattern to remain more than a few minutes on the|
face of the tube. I!f itremains fora longer time, the phosphor]
will be burned unevenly over the pattern area.

Neverallow the beamto remain stationary, even momentarily,
because the high peak energy inthe beam will! scrious!y damage
the screen, Provision should be made to prevent such a pocsi~
bility. Provision should also be made in equipment design to
insure that the ultor voltage will drop as fast as the scanning
current when the equipment is turned off; or to bias grid No.
to beam—=current cutoff when the equipment is turned off.

- Indicates a change,
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5ZPl6
FLYING-SPOT CATHODE-RAY TUBE

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES

HIGH-VOL TAGE
POWER

VERTICAL 8 HORIZONTAL HORIZON1 AL
SAWTOOTH GENERATORS OUTPUT
a AMPLIFIER SUPPLY

VERTICAL QUTPUT
AMPLIFIER
VERTICAL HORIZONTAL
SCANNING SCANNING MULTIPLIER-

HIGH PHOTOTUBE
VOLTAGE

AULTOR

POWER SUPPLY
TO
GRID NR1
LENS

VIDEO AMPLIFIER!
WITH
EQUALIZATION
TYPE
5ZP16 SLIDE
CONDENSER LENSES

BLANKING
AMPLIFIER

-6 o “Tvee
DEFLECTING OBJEcnvc/ et
YOKE

SYNCHRONIZING
SIGNAL
GENERATOR

TO LINE
AMPLIFIER

BLANKING
SIGNAL

92CS-~7597R2

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

7-58

ELECTRON TUBE DIVISION CT-7597R2
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5ZPlé
FLYING-SPOT CATHODE-RAY TUBE

0o
fe——— 5 ¢ /8
a's MIN,
SCREEN OIA. {
X I
ady
"
° EXTERNAL 9526 sma
R M,
TRANSPARENT ESE\}?EVO CAP -
INSUL ATING JETEC N2JI-21
COATING & (NOTE 1)
| 2%el oa—|- {— rererence
: N LINE
ay W f . (NOTE 2)
- X L220
t ¥ I TN Max. 163y
////' \ EFFECTIVE ¥y
CENTER OF
. OEFLECTION
9% EXTERNAL .
N cor&ucc"nv: o €T
COATING
(NOTE 3 l
' SMALCISb—ESCHELL
N ou AL
SEE NOTE 4 t 7-PIN BASE
JETEC N2B7-51

92CM-7574R2

NOTE {: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POS!ITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS
AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE {ME/SURED ABOUT
THE TUBE AXIS! OF + 10°, THE ULTOR TERMINAL 1S ON SAME
SIDE AS VACANT PIN POSITION 3.

MOTE 2: WiTH TUBE NECK INSERTED THROUGH FLARED END OF
REFCRENCE-LINE GAUGE JETEC No.ilO [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: EXTERNALCONDUCTIVE NECK COATING MUST BE GROUNDED.

NOTE 4: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
THE BOTTOM OF THE BASE.

7-8 ELECTRON TUBE OIVISION Ce-7574R2

EADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5ZPI6
AVERAGE CHARACTERISTICS
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5ZPI6
AVERAGE CHARACTERISTICS
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T7BP7-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.):

Brid No.1 to All Other Flectrades. . . . . . . . . 8.5 uuf

Grid No.2 to All Other Electréoges. . . . . . . . o0 Tt

Cathode to All Other Flectrodes. . . . . . . . . .. 5 uuf
Phosphor (For Curves, see front of this Section) . . . No.7

Fluorescence . . v v v v v v v v v v h e e e e Blue

Phosphorescence. . . . . « . « « . . . . Greenish-Yel 1ow,

Persistence of Phosphorescence . . . . . . . . . .. Long
Focusing Method. . . . . . . . . . . .0 Magnetic
Deflection Method. . . . . . . . . . ... ... .. Magnetic
Deflection Angle [Approx.) . . « . . . v v v v v v v o 539
Overall Length . . . . . . ... .. .. .. 13-1/4" 3 3/8"
Greatest Diameter of Bulb. . . . . . . . . . ... 7"+ 1/8"
Maximum Useful Screen Diameter . . . . . . . . . .. .. 6"
Mounting Position. . . . . . . . .. ... 000
Cap. « v v e e e e e e e e e e e e Recessed Small BaH
Base . . . . .. ... ... Long Medium-Shell Octal 8-Pin

BOTTOM VIEW
Pin 1-No Pin 6 - No
Connection Connection

Pin 7 - Cathode
Pin 8- Heater

Pin 2 - Heater
Pin 3-Grid No.2

Pin 4 -No
Connection Cap - Anode,

Pin 5-Grid No.1 Grid No.3
Maximum Ratings, De.ign-Center Values:
ANODE® VOLTAGE . . . « v o v« v v v v v 8000 max. volts
GRID-N0.2 VOLTAGE. . . . + . « v v v v« . 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 Currentd . . . 75 to 102 99 to 135 ma
Spot Position. . . . . . .. #
89,°08 & see mext page.
JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HAREISON, NEW JERSEY



7BP7-A
OSCILLOGRAPH TUBE

Maximum Circuit Yalues:
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
regulationof the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance
in circuit between indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 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. 20201

® anode and grid No.3, which are connected together within tube, are re—
ferred to herein as anode.

At or near this ra!m? 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 vol!age n
general, the anode voltage should not be less than %000 volts,

For visual extinction of undeflected focused spot.

For JETEC Focusing Coil Wo.106, or equivaient, with center line of air
?ap approximately 2-3/4° from reference 1ine {see Qutline Drawing), and
otal anode current of 200 microamperes.

The center of the undeflected, unfocused spot wil) fall within a circle
having 12 mm radius concentric with the center of the tube face.

» O

*

@

JUNE 15, 1948 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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78P7-A
OSCILLOGRAPH TURE

— ey —————
e
US —= 0,9
r 3*mn. | BR

ANODE I
RECESSED
SMALL BALL o
CAP 13}

4
REFERENCE 3501 (NOTE 1) £y
CINE ax | e
(NOTE 2) NS EFFECTIVE 12'hg

CENTER OF %
DEFLECTION *T’a !

- fe—1.375"%,055"

LONG MEDIUM -
SHELL OCTAL

8-PIN BASE
/ (NOTE 3)
)| —
NOTE I: THE PLANE THRQUGH THE 7UBE AXIS AND PIN No.% MAY
VARY FROM THE PLANE THRQUGH THE TUBE AXIS AND ANODE TERMI-
NAL BY AN ANGULAR TOLERANCE (MEASURED .ABOUT THE TUBE AXiS)
OF 10°, ANODE TERMINAL ISON SAME SIDE OF TUBE AS PIN No.5.
KOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE
1.430" + 003" - 000" |.D. AND 2" LONG WilL REST ON BULB
CONE.
MOTE 3: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI-

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

92CM-6367R3

JUNE 15, 1948 TUBE DEPARTMENT CE-6367R3
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~30 -20
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7CPI
OSCILLOGRAPH TUBE
BLECTRASTATIC FOCUS, MAGNETIC DEFLECTION

General:
Heater, for Unipotential Cathode:

Voltage. . . . . . . .. 6.3 t 10% . . . ac or dc volts

Current. . . . . . . .. 0.6 . .. v oo amp

6
Direct Interelectrode Capacitances (Approx.):
Grig No.1 to All Other Electrodes. . . . 8.0 . . . . uuf

Cathode to All Other Electrodes. . . . .. 6.5 .. .. uuf
Phosphor (For Lurves, see frunt of thic Section] . . , . No.1
FIUDPESCONCE & v v o o o v o o et o s e e o e s Green
Persistence, . . . v v 4 v v e a e e e e e e e Med i um
Focusing Method. . . . . . . . . . . . . ... Electrostatic
Deflection Method. . . « « v ¢ v & o v v o o v o v o Magnetic
Solig Deflection Angle (Approx.) . . . « « v v o v . . . 570
Overall Length . . . . . . . . . o oo o 13-7/16" 33/8"
Greatest Diameter of Bulb. . . . . . . . . ... .. " p1/8"
Minimum Useful Screen Diameter . . . . . . . . . .. 6-1/2"
(% © 0 0 0 000000000000 D0OC Recessed Small Ball
Mounting Position. . . . . . . 4 & v @ 0 0 e 0w 0. Any
Base . . . ... ... .. .. Long Medium-Shell Octal 8-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . . . 6AZ
Pin 1-No Connection @ &) Pin 6 —Cathode

Pin 7 - Heater
Pin 8 - Heater
Cap - Anode No.2

Pin 2 - Anode No.1 s
Pin 3-No Connection (3
Pin 4 -Grid No.2 P

Pin 5-Grig No.1 fé

Maximum Ratings, Design-Center Values:

ANODE-No.2 VOLTAGE . +» . « « « « o & o o 8000 max. volts
ANODE-No.1 VOLTAGE . . . . . . .« . . . . . 2400 max. volts
GRID-N0o.2 VOLTAGE. . . . « « v v v v v o s 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 . . volty
Grid-No.1 Voltage for
Visual Cutoff®® . —45 —45 . . voltyg

»
',0' *: see next page.

AUG. 15, 1946 TUBE DEPARTMENT DATA
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7CPI
OSCILLOGRAPH TUBE

Brilliance and definition decrease withdecreasing anocde-wo.2 voltage.
In general, the anode-No.2 voltage should not be less than 4000 volts.

Individual tubes may require between -30% and 4203 of thevalues shown
with grid-no.1 voltages between zero and cutoff.

visual extinction of undeflected focused spot. Supply Should be ad-
justable to % 508 of indicated value.

Maximum Circuit Values:
Grid-No.3-Circuit Resistance. . . . . . . 1.5 max. megohms

AUG. 15, 1346 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



7CPI
OSCILLOGRAPH TUBE

OnLE
- — 7"+l
SCREEN

— —_—

_RADIUS —oft——3083—f |

’{7 In" MIN. . 2"
1R 11347

RPN

3R

2237 V7 B
~ a"R. ”

0 J‘a R. 6
20R. 112" tly

3 Yy MAX.

ANODE Ne2
RECESSED
SMALL BALL
CAP

(NOTE 1) {

g 7
-930 REFERENCE

] (NOTE 2)

EFFECTIVE /

CENTER OF 127
DEFLECTION " Q
- — 1.375".059 3

‘ LONG MEDIUM-
SHELL OCTAL
8-PIN BASE
(NOTE 3)

-

MAX: LINE 13

NOTE }: THE PLANE THROUGH THE TUBE AXIS AND PIN
NO.2 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE No. 2 TERMINAL BY AN ANGULAR TOLER-
ANCE (MEASURED ABOUT THE TUBE AXIS) OF 10°.
ANODE H0.2 TFRMINAL 1S ON SAME SIDE OF TUBE AS
PIN No.2.

NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITION
WHERE GAUGE 1.430" + .003" - .000" I.D. AND 2"
LONG WILL REST ON BULB CONE.

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

92CM-6364R2
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AVERAGE CHARACTERISTICS

ISEEESSENENENESSEEENSISNSEEEE NS ENENNE] r‘
H- IENERERERER B } 1 +
[T E¢=6.3 VOLTS
[T ANODE-N2! VOLTS ADJUSTED TO GIVE FOCUS
H GRID=N22 VOLTS =250 t
Ty Lot 7

) i I.] T

] 1
-+

! ] T

T T N

t 1t

TIre a7
IT
-‘—Lv—-—i-—- 18 I
- —t I
600
1 B
1 i
A.i,,i.. (111 ‘[
I T 7]
1 ré
T
i . 500
T o ? L
{ =4 ¥ H
T 1 3 ]
T 1 1 T
1 T &
IEEEN ¥
ns| f
! HEH : 5400

117 HHT H b r
B L e i

T 1T s T o

T 1Ty 1 [ @
ana: A HHH 0 ¢

T ]300 s .
1 m j q
e e tid 14 ]
. 2 %I
EEESEREES N
T 1 o
1 11 X 1 o)
1 I z
+ L 200k
SRR auis
T ] 1 1T
1 B 4 L 1 L1
! T L] SneREaREE
- LMl +
masamaEatesnragydsummarsss 100

T L [4% | 17 e

a mea 4 N ERRRE
T 3T R, _M...f

i TR e

1 1 Lt 11

o HH A Basnt i

. T I FHTHHH T I -

-40 -30 -20 -10 o
GRID VOLTS
AUG. 23,1946 TUBE DEPARTMENT 92C-6424

14D O CORPOVATION OF AMFECA, HATRISON NEW JERSEY

World Radio Histol



=) X
7DP4 X
KINESCOPE

ELECTROSTATIC FOCUS MAGHETIC DCFLECTION
DATA

General:
Heater, for Unipotential Cathode:
Voltage, . . .. .... 6.3, ......acor dc volts

Current, . . . 0.6 . .. ... ... amp
Direct Interelectrode Capacutances {Approx. ! :

Grid No.1 to A1l Other Electrodes. . . . . 6 ... pufle

Cathode tu A1) Other Electrodes, - T §

. R . i
External Conductive Coating to Anode No.Z{lfgg ::?:: ::f

Phosphor (For Curves, see front of this Section) ., . . . No.4
Fluorescence ang Phosphorescence . . . . . . . . . . Wite

Persistence of Phosphorescence . . . . . A T Medium
Focusing Method. . . . . 0 00CO0O0O0GGOOO Electrostatic
Deflection Methoa. . . . . . . e e e e e e e e magnetic
Deflection Angle {Approx.) . . . . . .. e e e e .. .. 50O
lon Trap . . . .. O oo0o0oo0 o 5 0oooo0 o . . . . Magnetic
External Coating . . . . . « v v v v v v v . Conductive
Overall Length . . . . . .. ... ..... 14-1/16" + 3/8"
Greatest Diameter of Bulb .......... 7-3/16" + 1/8*
Minimum Useful Screen Diameter . . . . . . . . . . ... "
Raster Size (Approx.}. . « &« &« v v v v o . ... 4" x 5-1/2"
Mounting Position. . « . . . . . .o Lo L L Any
Cap............... . . Recessed Small Cavity
Base . . . . . . e e e e e e a Smal1-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

Pin 10-Grid No.2
Pin 11 -~ Cathode
Pin 12- Heater

Cap - Anode No.2,
Grid No.3

iMaximum Ratings, Design-Center Values:
ANODE-No.2® VOLTAGE® . . . . . . . . . .. 8000 max. volts

JANODE-No.1 VOLTAGE . . . . . . . . . . .. 240U max. volts
IGRID-N0.2 VOLTAGE. . . . . . . . . . . .. 410 max. volts
IGRI1D-No.1 {CONTROL ELECTRODE) VOLTAGE:
Negative bias value. . . . . . . .. .. 125 max, volts
Positive bias value. . . . . . . .. .. 0 max. volts
Positive peak value. . . . . . . .. .. 2 max.  volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not

exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . . 150 max. volts |«
Heater positive with respect to cathode. 150 max. volts |«

®.% see next page.

< Indicates a change.

NOV. 15, 1949 TUBE DEPARTMENT DATA

WADIO CORPORATION OF AMERICA, HARRISON