RCA TUBE
HANDBOOK
HB-3

CATHODE-RAY TUBE,
STORAGE TUBE, &
MONOSCOPE
SECTION

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

For further Technical Information, write to
Commercial Engineering, Tube Division,
Radio Corporation of America, Harrison, N. J.
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CATHODE-RAY TUBE,
STORAGE TUBE, & MONOSCOPE
CLASSIFICATION CHART

When choosing tube types, the equipment designer should

refer to the RCA PREFERRED TYPES LIST and its companion

list - TYPES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN -~
bothofwhich appear in the General Section.

[PICTURE TUBES

BLACK-AND-WHITE TELEVISION TYPES
Round Metal-Shell

Hagnetic Focus
16AP4-A
16GP4-B
19AP4-8

Rectangular Metal-Shell
Magnetic Focus
17CP4
21AP4
27MP4*

Round Glass
Magnetic Focus

10BP4-A 16DP4-A
10FP4-A* 16LP4-A
12KP4-A* 16WP4-A
12LP4-A

Rectangular Glass

Magnetic Focus
14EP4/14CP4A/14BP4
16RP4/16KP4
16RP4—A/16KP4—-A*
16TP4
17BP4-A
17BP4-B*
170QP4
170QP4-A*
20DP4—-A/20CPA-A
20DP4-C/20CP4-D*
21EP4-A
21EP4-B*
217P4-A
21ZP4-B*

Magnetic Focus
21AWP4A*

* Type having aluminized screen.

70° Deflection Angle (Diagonal)

72° Deflection Angle (Diagonal)

Electrostatic Focus
17GP4
177TP4
21MP4

Electrostatic Focus

Electrostatic Focus
14HP4
140P4—-A
17HP4/17RP4
17HP4-B/ 17RPA-C*
17LP4717VP4
17LP4-A/17VP4-B*
20HP4—-A/20MP4
20HP4-D*
21FPA-A
21FP4-C*
21YP4
21YP4-A*

Electrostatic Focus

21AVP4/21AUPA

21AVP4-B/21AUP4A-B/
21AVP4-A/21AUP4A-A*
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CATHODE-RAY TUBE,
STORAGE TUBE, & MONOSCOPE
CLASSIFICATION CHART

IPICTURE TUBES (Cont’d)

BLACK-AND-WHITE TELEVISION TYPES

| Rectangular Glass

90° Deflection Angle (Diagonal)
| Magnetic Focus Electrostatic Focus
| 21ACP4-A/21BSP4 /21 AMP4-A* 8DP4
| 24ADP4/24VP4-A/ 14ATP4*
i 24CP4-A/24TPA™ 14RP4
14RP4-A*
14WP4 /147P4*
17AVP4A/17ATPA
17AVP4-A/17ATPA-A*
17BJP4*
21ALPA
21ALPA-B/21ALP4A-A*
21ATP4-A/21ATPA*
21BTP4*
21CBP4-A*
21DLP4*
24AEP4*
24DP4-A/24YP4*

110° peflection Angle (Diagonal)
Electrostatic Focus

17BWP4* 21DAP4*

| 17BZP4* 21DFP4™
17CDP4* 24AHP4*
21CEP4*

COLOR-TELEVISION TYPES
Round Metal-Shell
21AXP22*
21AXP22-A*
Round Glass

15GP22*
21CYP22*

* Type having aluminized screen

9-58 ELECTRON TUBE DIVISION CLASSIFICATION
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CATHODE-RAY TUBE,
STORAGE TUBE, & MONOSCOPE
CLASSIFICATION CHART

SPECIAL-PURPOSE KINESCOPES

Approx.

Focus- | Deflec- Minimum Max imum
g'i];b ing tion Screen Size Ultor -{EEE
lnch;es Method | Method Inches Volts®
Monitor Types
7 M M 6 Diameter 10000 7QP4
7 E M 6 Diameter® 12000 7TP4
10 £ M 9-1/8 Diameter® | 20000 | 10SP4
Projection Types
5 E M 4-1/4 Diameter™ | 40000 | 5AZP4
5 E M 4-1/4 Diameter®* | 27000 5TP4
7 £ M 5 x 3-3/44* | 8000OT | 7NP4
7 £ M 5 x 3-3/44* 80000t | 7wp4
View-Finder Types
5 | E l M 4-1/4 Diameter* | 10000 | 5AYP4
5 M M 4-1/4 Diameter 8000 5FP4-A
Transcriber Type
5 | B M | 4-1/4 Diameter* | 27000 | SWP11
STORAGE TUBES
Lo TUBE
Name Description TYPE
Radechon | Single-Beam, Barrier-Grid Type | 6499
Single-Beam, Primary—Current—Modu—
Computer lation Type \ 6571
. Direct-View, 5-Inch, 2-Gun Type with l
Display Electrostatically Deflected Writing Beam 6866
E Direct-View, 5-Inch, 2-Gun Type with
Display Magnetically Deflected Writing Beam l 7183
Signal-Converter Type with Reading 6896/
Graphechon Gun and Writing Gun 1855

# Design—center values except as noted.
* Type having aluminized screen.

an]ity—qirc]e diameter of faceplate. When used with suitable reflec—
tive optical system, the 5AZP4 provides an 8' x 6' picture.

T Absolute value.

an]ity-gircle diameter of faceplate. When used with suitable reflec~
tive optical system, the 5TPy provides a 24" x 18" picture.

¢ Quality rectangle of faceplate. When used with suitable reflective
optical system, the 7NP4 provides a 20' x 15' picture at a projection-|
throw distance of 60'.

Like footnote § except projection-throw distance is 80°.
E = Electrostatic.
M = Magnetic.

9-58 ELECTRON TUBE DIVISION CLASSIFICATION
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CATHODE-RAY TUBE,

STORAGE TUBE, & MONOSCOPE

CLASSIFICATION CHART

FLYINQ-SPOT CATHODE-RAY TUBES
Approx. .
Focus~ | Deflec- Max imum
g?;b ing tion Phosphor® Ulto% ;355
Inches Method | Method Volts ‘
Black-and-White Television Types |
5 | £ ' M | P15 , 27000 | 5WP15
5 E M P16 27000 5ZP16
Color-Television Type
5 | E | M | P24 | 27000 | 5AUP24 1~
MONOSCQP?ES ~—
Approx. .
Focus- | Deflec- Max imum
g'i';b ing tion Feature Ul'mr‘9 wgg
Inches Method | Method Volts
5 | E | M [|Resolution Chart| 1500 | 2F21
D See sheet FEATURES OF FLUORESCENT SCREENS. e
® Design-center values.
E = Electrostatic.
M = Magnetic.
9-58 ELECTRON TUBE DIVISION CLASSIFICATION
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CATHODE-RAY TUBE,
STORAGE TUBE, & MONOSCOPE
CLASSIFICATION CHART

OSCILLOGRAPH TUBES

Approx. Approx.
Phos-| Bulb | % | Tuge | |Phos-| Bulb | M- | TusE
phor®| Dia. Volts®| TYPE phor®| Dia. Volts®| TYPE
Inches Inches
Electrostatic-Deflection & Focus Types
Pl 1 1500 1EP1 P7 5 2500 5UP7
PL 2 600 902-A P11 1 1500 | 1EP11
P1 2 1000 | 2AP1-A P11 2 2500 | 2BP11
Pl 2 2500 2BP1 P11 3 2500 | 3KP11
P1 3 1500 | 3AP1-A P11 3 2500 | 3wP11l
P1 3 2000 | 3BP1-A P11 5 2500 | 5UP11
Ei g 5288 gé;i Post-Deflection Accelerator Types
P1 3 2500 | 3RP1-AA Pl 3 4000® | 3JP1
P1 3 2500 3wpL P1 5 6000® | 5ABP1
P1 5 2000 | 5BP1-A P1 5 6000® | 5ADP1
P1 5 2500 5UP1 P1 5 4000® | 5CP1-A
P1 7 4000 TVPL P4 5 6000® | 5ABP4
P2 1 1500 1EP2 P7 3 4000® | 3JP7
P2 3 2500 3wp2 p7 5 6000® | 5ABP7
P4 3 2500 3KP4 P7 5 4000 | 5CP7-A
P4 3 2500 3RP4 P11 5 6000® | 5ABP11
P5 3 1500 | 908-A P11 5 4000® | 5CP11-A
P7 3 2500 3KP7 P12 5 4000® | 5CP12
Magnetic-Deflection Types

MHagnetic-Focus Types Electrostatic-Focus Types
P7 5 8000 | 5FP7-A P1 7 8000 7CP1
P7 7 8000 | 7BP7-A P7 5 10000 | 5AHP7
P7 7 8000 TMP7 P7 5 10000 |5AHP7-A®
P7 10 10000 { 10KP7
P7 12 10000 | 12DP7-A
P7 16 14000 | 16ADP7
P14 5 8000 | 5FP14
P14 5 8000 |5FP14-A"
P14 7 8000 MP14
P15 5 8000 | 5FP15-A

@ Design—center values.

See sheet FEATURES OF FLUORESCENT SCREENS.
A simitar to Type 3RP1 except for flat faceplate.

Maximum post—ultor volts.

Similar to Type 5FP1i4 except for high-resolution capability.
¢ Similar to Type 5AHP7 except for aluminized screen.

9-58 ELECTRON TUBE DIVISION CLASSIFICATION
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Picture-Tube Replacement Guide

Bold-Face Type Indicates an Aluminized Tube

Type to be Replace by Type to be Replace by
Replaced RCA Type* Replaced RCA Type4
5TPU4 5TP4 14QP4 14QPUA
7JP4 7JP4 14QPUA
10BP4 °
10BP4A LOBP4A 14SPY
10BP4C {4uPY ol4EP4
10BPUD ©10FPYA 14WPY
10CP4 14wpL/
10EP4 «10BP4A Iiggﬁ“ 14WPY
:g;:ﬁA 10FPYA 14zPY/

1 4WPY
12JP4 ©12KPUA ToAPa
12KP4 16AP4A L6APAA
'fg;ﬁé 12KPYA 16CP4 o161 P4A
16DP4
12KPUA L haa 16DP4A
12LP4
12LP4A 12LP4A 16GP4
12LP4C 16GP4A 16GP4B
16GP4B
12LPUC 16GP4C
120P4 o1 2KPUA Cexpe
120P4A 16RPUA
12TP4 o12LP4A ingZA
12ZpP4 4 16LP4A
12zP4A A 12LE1A I6RPYA
14ATPY TUATPY 16SP4 i
[4BAPY 14BAPY 16RPA/
14BP4 16KP4
14BP4A L4ERL I6RPUA 16RPUA
14CP4 16RPUA/
14CPUA 16KPYA
14DP4 oL4EP4 16SP4
Ciens o o16WP4A
14EP4/ 16TP4 16TP4
14CP4
Litpar 14EP4 16UP4 ¢ 16RPUA
14CP4/ 16VP4
148P4 igng/ o 16WP4A
[4NPUA o | HHPY 16WP4A 16WP4A

4 The RCA type shown is a direct replacement unless otherwise indicated.
® Minor electrical and/or mechanical set modification may be required.

Electron Tube Division

@ RADIO CORPORATION OF AMERICA

Harrison, N. J.

REPLACEMENT
GUIDE |
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Picture-Tube Replacement Guide

Bold-Face Type Indicates an Aluminized Tube

Type to be Replace by Type to be Replace by
Replaced RCA Type4 Replaced RCA Type4
16WPUB 16WP4A 17CSPY 17CSPY
16XP4 ©I6RPUA 17CWPY 17DSP4
16YP4 o16WP4A 17CYPY 17CYPY
167P4 o16LP4A 17DAPY 17DAPY
17AP4 *17BPY4B 17DKPY 17DKPY
17ATP4 17DLPY 17DSPY
17ATP4/

) 17DQP4 17DQPY
17ATPUA 17DSPY 17DSPY
17ATPYA/ 17DTP4 17DKPY

I7AVPYA
yrave ©17BJPY 17DWPY 17DWPH
17AVP4/ I7DXPU 17DXPY4
17ATP4 170ZP4
17AVPUA 17GP4 17GP4
|7AVPUA/ 17HP4

|7ATPUA 17HP4/
178JP% 17BJPY4 17RP4

17HP4A 17HPYB

17BP4 ©|7BP4B e

17BP4A
I7THPYB/

17BP4B 17BP4B

178P4C I7RPYC
1

17BRPY *17BZPY 1;”;2 |7BPYB
17BUPY o |7BJPY 17LP4/
17BVPH ©17CSPY 17VP4 17LP4A
17BWPY 17CSP4 I7LPYA

17LPUA/

17BZP4
e 17VP4B

17CAPY/ 170pP4 17QPUA

I7CKPY 17QP4A
17BZPY/ 178ZPY 17RP4

l7cAP4; 17RPUC I7HP4B

17CKPY,

A 17TP4 17TP4
17CAPY 170UP4 l7QP"’A
17CBP4 «17BJP4 17VP4

17VP4/

17C0PY 17C0P4 17LpP4 I7LPYA
I7CFPY 17CFPY 17VPHB
17CKPY 17BZP4 17YP4 17QPHA
17CLPY ©17BJPU 19AFPY I9AFPY
17CP4 17CPa 19AJPY 19AJPY
17CP4A 19ANPY 19ANPY

A The RCA type shown is a direct replacement untess otherwise indicated.
® Minor electrical and/or mechanical set modification may be required.

e/

Electron Tube Division

RADIO CORPORATION OF AMERICA
Harrison, N. J.



Picture-Tube Replacement Guide

.

Bold-Face Type Indicates an Aluminized Tube

Type to be Replace by Type to be Replace by
Replaced RCA Type* Replaced RCA Type4
19AP4 21ACPYA/
19AP4A 21 AMPYA
19AP4B 19AP4B 21ACPYA/
19APYC 21BSPY 21 AMPYA
19AP4D 21ACPYA/
19AVPY 19AVPY g:zam
:32{‘,‘;3 19AYPY 21AFP4 *21YPUA
19BDPY 19BDPY 21ALP4

21ALPYA
19BFPY 19BFPY 21 ALPYB ©21CBPYA
19BTPY 19BTPY 21ALPYB/
19XPY 19XPY 21ALPYA
19YP4 21AMPA 21 AMPYA
i5vey ore A
20CP4A 21ANPA ©2|CBPYA
20CPUB °200PUC 21ANPYA
20CP4C 21AP4 21AP4
20CPUD 21AQP2
21 AMPUA
200P4 21AQPUA o21AMP
20DP4A 21ASP4 21XPUA
20DP4A/ 20DPUC °
s,
200P4B *20DP4C 21ATPUA/ 21CBPUA
20DPUC 21ATPY
20DP4C/ 20DPHC 21ATP4B
20CP4D 21AUP4
20HP4 *20HPUD 21AUPUA
20HP4A 21AUPYB
20HP4A/ 21AUPYB/
20LP4 20HPUD f'“’"““
20HP4A/ 21AVP4
e
21AVPUB
20HPAB ©20HP4D 21AVPUA
20HPUC 21AVPYB
20HPUD 21AVPYB/
20LP4 20HPYD 21 AVPYA
20MP4 zuvru&//
21ACP4 Z1AUPYB
21AVPUA/
2;?25@2 21AMPYA 21AUPYA
21ACPYA 21 AWPY 21AWPY

4 The RCA type shown is a direct replacement unless otherwise. indicated.
® Minor electrical and/or mechanical set modification may be required.

RADIO CORPORATION OF AMERICA  REFLACEMENT
Electron Tube Division Harrison, N. J. 1-62



Picture-Tube Replacement Guide

Bold-Face Type Indicates an Aluminized Tube

Type to be Replace by Type to be Replace by N
Replaced RCA Type4 Replaced RCA Type4 W
21AYP4 21 XPUA 21ESPY 21FAPY
21BAPY 21CBPUA 21FAPY
21BNPY 21FDPY 21FDPY
21BSP4 2| AMPHA 21FLPY 21CBPYA )
21BTPY ©21CBPUA 21FP4 02| FPUC Ve

- 21CBPY .
21CBPUA 21FPAA 21FPUC
21CBPUA/ 21 FPC

21CBPY/ 21CBPIA 21MP4 21NP4
21CMPY 21Wp4
21CBPYB 21WPLA 2IWPHA
21CEPY 21XP4 a
21CEPUA 2IDFPY 20XP4A 21XPUA .
21CMPY ©21CBPYA 21YP4 21YPUA
21CQPY 21CoP4 2IYPUA
21cuPH 21 AMPYA 2LZp4 *21ZpB
21CVPY ZLZPAA 1z
21CHpY ©2|CBPYA 21ZPUB 21Zp4B
21CXPY 2105PY 23AFPY 23AFPH
Z1CZPh *21DEPUA 23AHPY 23AHPY
21 DAPY 23ALPY 23ALPY
21DEPY 23ANPY 23BKPY
2IDEPHA 21DEPUA 23ASPY 23ASPY
21DEPYA/
21DEPY/ 23AVPY 23AVPU
21CZPY 23AWPY ©23BJPY
21DFPY 21DFPY 23BDPY 23BDPY
21DHPY 21DHPY 23BJPY 23BJPY
2(DLPY 21DLPY 23BKPY 23BKPY ]
21DMPY 21 FAPY 23BLPY 23BLPY N
21DNPY ©21CBPUA 23BTP4 23BTPY
21DQPY 21DLPY 23CBPY 23CBPY
21DSPY 21DSPY 23CPU 23CPY
21EAPY *21FDPY 23CTPY 23CTPY o
21EMPY 21EQPY 23EPY 23EPU .
21EP4 ©21EPYB 23FPU 23FP4
21EP4A 236PU
2IEPNB 21EPUB SaMrL 23CPY
21EQPY 21EQPY 23MPY 23MPY
A The RCA type shown is a direct replacement unless otherwise indicated. -
® Minor electrical and/or mechanical set modification may be required.

RADIO CORPORATION OF AMERICA

Electron Tube Division

Harrison, N. J.
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Picture-Tube Replacement Guide

Bold-Face Type Indicates an Aluminized Tube

Type to be Replace by Type to be Replace by
Replaced RCA Typed Replaced RCA Typet
23UPY4 230P4 24DP4
23WPY 23MPY g:gm ; ©2UAEPY
ggﬂ,’z 23YP4 2UYPY
20A0P0 24QP4 *2UCPUA
24ADPY/ 24TPH
24VPYA/ 2UCPYA 24VP4 24CPUA
24CPUA/ 24VPYA
24TPY 24XP4 ©2UCPUA
24AEPY 24AEPY 24YPY ©2UAEPY
24AHPY 24AHPY 247P4 2UAEPY
24ALPY 24AHPY 27EPY «27RP
24ANPY ©2UAEPY 27GP4
24ATPY 2UATPY 27MPY 27MPY
24AUPY 24AUPY gg;’ﬁ 27RPY

2

;:CB?,Z“ 4BAPY 27VPY ©27XPY

2UCPUA 24CPYA 27XP4 27XPH

A the RCA type shown is a direct replacement unless otherwise indicated.
® Minor electrical and/or mechanical set modification may be required.

@ RADIO CORPORATION OF AMERICA ~ REPLACEMENT

Electron Tube Division Harrison, N. J. eut ?Esz
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FEATURES OF FLUORESCENT SCREENS

The fluorescent screens of the cathode-ray tubes coveredin
this Section are identified according to phosphor number,
e.g., P1, P2, P4, P5, P7, etc.

Phosphor Pl produces a brilliant spot having yellowish-green
fluorescence and medium persistence. Types having this phosphor
are particularly useful for general oscillographic applications
in which recurrent-wave phenomena are to be observed visually.

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

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

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

Phosphor P7 is a very long-persistence, cascade (two-layer)
screen. During excitation by the electron beam, this phosphor
produces a purplish-blue fluorescence. After excitation, the
screen exhibits a yellowish-green phosphorescence whichpersists
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 along-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

11-58 ELECTRON TUBE DIVISION SCREEN
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY FEATURES
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FEATURES OF FLUORESCENT SCREENS

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

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

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

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

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

11-58 g ELECTRON TUBE DIVISION SCREEN
’ RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY FEATURES
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR PI
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR PI
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR P2
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR P2
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR P4
SULFIDE TYPE
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR P4
SULFIDE TYPE

FOR KINESCOPES g
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 P11 phos—
phor. :
.
6-56 PERSIST. P4

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY SULF IDE
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR N24
SILICATE-SULFIDE TYPE
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PERSISTENCE CHARACTERISTIC

OF PHOSPOR Ne 4
SILICATE~-SULFIDE TYPE

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

NOV. 1, 1950 PERSIST. P4
' TUBE DEPARTMENT
“oio OF AMERICA, NEW JERSEY SIL.~-SUL.
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR P4
SILICATE TYPE
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PERSISTENCE CHARACTERISTIC

OF PHOSPOR P4
SILICATE TYPE

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

NOV. 1, 1955 PERSIST. P4
TUBE DIVISION S
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY SILICATE
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SPECTRAL ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR N25

100

80

601

40

-

RELATIVE RADIANT ENERGY

20

O

3000

MAY 2,1949

4

TUBE DEPARTMENT
RADIC CORPORATION OF AMERICA, HARRISON, NEW JERSEY

000 5000 6000
WAVELENGTH-ANGSTROMS

000

92CM-5559R2



&

PERSISTENCE CHARACTERISTIC
OF PHOSPHOR N2 5
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR P7
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR P7
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BUILDUP CHARACTERISTICS
OF PHOSPHOR P7
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SCANNING AREA (CM): 7Xx7
NUMBER OF LINES: 260 APPROX
EXCITATION: PULSE OF /6O-SECOND DURATION
— SUPPLIED TO GRID N2! OF CATHODE-
.. RAY TUBE AT [-SECOND INTERVALS
- FOR EACH OF THE LOCI UNDER
—— THE INDICATED CONDITIONS.
| | BRIGHTNESS: MEASURED JUST BEFORE EACH
11 EXCITATION PULSE.
A
SCREEN
LOCUS | \icroamP
A 150
B 75
C 37
w100
3 o —1 B
§ P e
Z 6 A
S A
/
5 4 y.4
S 1/
=
73 <]
1)
L //
&5 &
- 2
z
(W)
s}
@
)
&
& 10
1]
5 8
z
-
T &
Q
@
i)
z 4
W)
in)
o
J
(0]
w -]
2 4
<
4
")
o
I
Ist 3rd sth 7th th 11th 13th

9
EXCITAT ION PULSE

15t

TUBE DIVISION 92CM - 70I19R3

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



&

BUILDUP CHARACTERISTICS
OF PHOSPHOR P7
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PERSISTENCE CHARACTERISTICS
OF PHOSPHOR P7
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR N¢ ||
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PERSISTENCE CHARACTERISTICS

OF PHOSPHOR N=2i|
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR PI2
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR P12
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR Pl4
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR Pl4
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR PI5
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR PI5
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SPECTRAL -ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR PI6
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR Pl6
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| CURVE IS ESSENTIALLY INDEPENDENT OF

| TUBE OPERATING VALUES.
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SPECTRAL -ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR P20
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PERSISTENCE CHARACTERISTICS
OF PHOSPHOR P20

[TTTT T TTTTII

Nmax=0.5 TO 2

RELATIVE BRIGHTNESS—PER CENT OF MAXIMUM

WHERE nh = SLOPE
CURVE A: 2 uA/CM?, l/g0-SECOND PULSE.
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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.PCD. WHITF (X=0.287,Y=0.316).

COMPONENT COLOR CIE COORDINATES
GENERAL | JEDEC DESIGNATION®
DESCRIPTION X Y
BLUE PURPLISH-BLUE 0.146 0052
GREEN YELLOWISH-GREEN 0.218 0.712
RED REDDISH- ORANGE 0674 0.326
#JEDEC COLOR CLASSIFICATION CORRESPONDING TO
CIE COORDINATE VALUES.
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Group Phosphor P22

PERSISTENCE CHARACTERISTIC

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

\ /

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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SPECTRAL -ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR P24
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR P24
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Picture-Tube
Dimensional Outlines

N

The Dimensional Outlines on the following pages provide
the basic dimensions of RCA Picture Tubes. These Dimensional
Qutlines are classified by Bulb Designations in accordance
with the designation system established by the American
Standards Association. Tubeneck length, tube overall length,
base designation, and the configuration of the external
conductive coating (when used) are not shown on these Di-
mensional Outlines. These items are coveredon the data sheets
for specific picture-tube types.

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

Type of External Conductive Coating

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

Hodified 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. Refersto the positionof the contact
area usually employed for grounding a Regular or Modified
Band of external conductive coating. A spring-finger
contact mounted on the deflecting yoke or on the tube
mounting assembly is normally employed for grounding the
external conductive coating.

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

Electron Tube Division Harrison, N. J. OUTLINES |

@ RADIO CORPORATION OF AMERICA CRT
3-62



Dimensional Outline

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

=

BULB J109-1/2 AfC
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ALL DIMENSIONS IN INCHES

* See data for specific tube type.
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb J112 A/B

BULB J112 A/B
OVERALL ,
LENGTH*
W+l NECK
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92CL~11506

ALL DIMENSIONS IN INCHES

* See data for specific tube type.
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb J125 C2

BULB J125 C2
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* 'See data for specific tube type.
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb J129 A/B

BULB J129 A/B
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* See data for specific tube type.
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb J132-1/2 A/B |

BULB J132-1/2 A/B
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* See data for specific tube type.
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Dimensional Outline

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

BULB J132-1/2 ¢/D

OVERALL
LENGTH™®

NECK
LENGTH*

o

1+
@|— Pl

CAVITY CAP
| JEDEC No. J1 -2

-

7]

+ 1
-7

(2]

92CL~-11514

ALL DIMENSIONS IN INCHES

* See data for specific tube type.
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Bulb JI33 B/D

BULB J133 B/D

* See data for specific tube type.
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT
3
10 a

MiIN.

\ SCREEN WIDTH
!

I4z MIN.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bulb J133 C/E
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* See data for specific tube type.
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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Dimensional Outline

FOR PICTURE TUBES UTILIZING
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* See data for specific tube type.

@ RADIO CORPORATION OF AMERICA CRT
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN

HEIGHT
12
MIN.
‘ SCREEN WIDTH
| r—3n]
155 MIN.
8
I 3+ L
l 632 - ®
—f_\/
= —
\2| R. se R, /
/7
N8l 7
|
T+1
1Et Eoia
1
— ——

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bulb J149 B

BULB Ji49 B

1+ o
oi— 4|

le——

9

Sl

—

—

xg—-l

OVERALL
LENGTH*
NECK
LENGTH*

BASE*

CAVITY CAP
| | JEDEC No.JI—2i

92CL—11604
ALL DIMENSIONS IN INCHES

* See data for specific tube type.

@

RADIO CORPORATION OF AMERICA
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CRT
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

\"3
e°‘xv
G
NS
& o W
£ a%
N .
SCREEN
HEIGHT
I2%
MIN.
\ |
\ SCREEN WIDTH J
| —
153 MIN,
ST+ 3
"— "T6a- 32 ——"
20% R sak \
. 293 R 'z R <)
1 \ I |
AN L}/ g
+.043
11287 "o DIA.
7
16
\\-.‘.

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



Bulb J149 C

BULB JI49 C AND PROTECTIVE PANEL

OVERALL
LENGTH*

1+ 3
71+ 3 NECK _le—
27 16 LENGTH*

+ 1 |
F2ts l

3
14355
+3
32 CAVITY CAP
JEDEC No.JI-2I

|

I

|$,2+l_
16— 8

92CL—11570

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT
RADIO CQRPORATION OF AM_ERICA OUTLINES 12
Electron Tube Division Harrison, N. J. 3-62



Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN WIDTH

17 MIN.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bulb J161 C/D

BULB JI61 C/D

OVERALL
T LENGTH*
+3 NECK

14 6 LENGTH*

1
3

I
I

I+

I~ _CAVITY cAP
| JEDEC No.Ji—2!

\s
?}\066‘ 6/\\0
q?f“‘\?,“ o
'3 @\}‘\ WO
e‘?’ 0?5'
o % 92CL—I11597

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT

RADIO CORPORATION OF AMERICA OUTLINES 13
Electron Tube Division Harrison, N. J. 3_62



Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT

MIN.

SCREEN WIDTH
3
173 MIN,

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J. @



Bulb J165 Z

BULB Ji65 Z

OVERALL
LENGTH* >

5 4 3 NECK
e 4B +3
4% *i6 LENGTH*
—
~
N
\ I
- I
~ BASE*
s AN
1415
||6 _ —
+1
T3

™~ CAVITY CAP
| JEDEC No. Ji—21

<& 92CL—11602
ALL DIMENSIONS IN INCHES

*See data for specific tube type.

CRT

Electron Tube Division Harrison, N. J.

@ RADIO CORPORATION OF AMERICA  ouTLINES 14
3-62
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT
z
13
MIN.

SCREEN WIDTH ‘
194 MIN

8

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bulb J170 A/C

BULB J170 A/C

OVERALL
LENGTH™
17 3 NECK
[——— 1555 + = —>
32 — 16 LENGTH™
]
I~

! BASE™*
52
| 50° —_— - —
tg

,\CAVITY CAP
JEDEC No. JI-2I
|

R

92CL—11598
ALL DIMENSIONS IN INCHES

* See data for specific tube type.

RADIO CORPORATION OF AMERICA CRT
@ Electron Tube Division Harrison, N. J. OUTLINES |5
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

____J

SCREEN VllDTH
l9I MIN.

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




Bulb J170 B/D

BULB J170 B/D

OVERALL |
“ LENGTH*

e slZ+3 Sl NECK
32716 LENGTH*

@
—
/
/
/
/
/
@
>
4
*

I+
o|— 5lo

|~ CAVITY CAP
JEDEC No.JI—2I

AN
of " e® 92CL—11566

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT
RADIO CO.RPORATION OF AM_ERICA OUTLINES 16
Electron Tube Division Harrison, N. J. 3_62



Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT

SCREEN WIDTH
jo-L MIN.

—

| 204 +

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



Bulb J171 B/F

BULB J171 B/F

OVERALL
LENGTH™®

743 NECK
1533 T - T LENGTH® )

I~
\ R I
~ ! BASE*

I~ CAVITY CAP
I JEDEC No. JI~2I

o
®|— wlw

I+

>

92CL-1i1607

ALL DIMENSIONS IN INCHES

*See data for specific tube type.

CRT

RADIO CORPORATION OF AMERICA OUTLINES 17
Harrison, N. J. 3_62

Electron Tube Division



Dimensional Outline

FOR PICTURE TUBES UTILIZING

s
SCREEN
HEIGHT
|
'5|6
MIN.
SCREEN WIDTH
|
ISTG MIN.
Ve

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bulb J171 D/E

BULB J171 D/E

OVERALL
LENGTH*
12l + 3 NECK
T 16 LENGTH*®
x| K
\\
|
| pase*
|s%
68¢° o -
+1
-8
CAVITY CAP
| JEDEC No.J1-21

92CL—11599
ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT

RADIO CORPORATION OF AMERICA
@ Electron Tube Division Harrison, N. J. ouTL NE;_ ég



Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT

SCREEN WIDTH

1
19 MIN.
le 1+ 1
20z 8
3 R.
< p

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



Bulb 171 G/K

BULB J171 G/K

1+ 3 NECK
LENGTH*

I N r\
AN |
| BASE™* —
=8

I+ o
@|—~ @I

87° - -
\ CAVITY CAP
A/, [ | JEDEC No.Ji-2I

92CL— 11593

ALL DIMENSIONS IN INCHES

*

See data for specific tube type.
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



Bulb JI71 H/J

BULB J171 H/J
OVERALL
T LENGTHY T >
+3 NECK _
< 2= LENGTH*
I
N
N |
| BASE*
163
87°—8) -
+ L
8 CAVITY CAP
' [JEDEC No.Ji—2I
// |
| 2ty

92CL-11572

ALL DIMENSIONS IN INCHES

*See data for specific tube type.

RADIO CORPORATION OF AMERICA  ouriines oo
Electron Tube Division Harrison, N. J. 3-62



Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT

15=
MIN,

SCREEN WIDTH

Electron Tube Division

RADIO CORPORATION OF AMERICA
Harrison, N. J.



Bulb J187 A

BULB J187 A AND PROTECTIVE PANEL

OVERALL

—_
LENGTH®

NECK
LENGTH*

0@<§€0€° 92CL-11576

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

Electron Tube Division Harrison, N. J. OUTLINES 21
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

N
SCREEN .
HEIGHT :
|
154 —
MIN.
SCREEN WIDTH
L
194 M.
I+
e ol +l
' |
s T-23L oia.
AR

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bulb J187 B

BULB J187 B
fe————OVERALL LENGTH* ———»f
e gl #3 > NECK _ |
927 ~i6 i LENGTH*
- !
, N
N
]
! *
AN BASE
1
165 ke e -
+1
Ig P
f !
| CAVITY CAP
P [ipsc No.Ji-21
7
I
Lol 2.00 +-20

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT
RADIO CORPORATION OF AMERICA OUTLINES 22
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN WIDTH
!
|94— MIN.

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



Bulb J187 C/F _

BULB J187 C/F

OVERALL
I LENGTH® — ]
143 NECK
12776 LENGTH* €

~
! BASE*
™~ caviTy cap
JEDEC No.JI—2I

I+
®|— o=

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT

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



Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT

!
IST
MIN.

SCREEN WIDTH
5
197 MIN,

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



Bulb J187 D/G

BULB J187 D/G AND PROTECTIVE PANEL

OVERALL »

LENGTH*
e 23 4L 1 NECK
1296+ 7 LENGTH® [
3+ 3
] 23t 3

I
5 > , BASE*
732 \
66°— -

2
32
lgr— SRR
-L [%°zF 13
8 4
| “CAVITY CAP
JEDEC No. JI—2!

92CL—1159]

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT
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Dimensional Outiine

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT
7
16 8
MIN.

SCREEN WIDTH

7
ZIIG MIN.

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



Bulb J192 A/B

BULB J192 A/B

OVERALL,
" LENGTH* — 7|
133+ 3 ] NECK e
8- 16 LENGTH®
B pe——
\\
\ {
~ |
BASE™
18
68°—
+ L
-8

) CAVITY CAP
v 'JEDEC No.JI=2I
|

92CL—11583

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT
RADIO CO.R.PORATION OF AMERICA OUTLINES 25
Electron Tube Division Harrison, N. J. 362



Dimensional Outline

FOR PICTURE TUBES UTILIZING

N

SCREEN
HEIGHT

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



Bulb J192 C/D

BULB J192 C/D

o OVERALL __
LENGTH*
+3 NECK
N oF £ 3 LENGTH* [*
1
1
/ N BASE¥
|
185
2 -+ 87°—§ -
+L
-8 CAVITY CAP
/| JEDEC No. JI—2|
v [
|

ALL DIMENSIONS IN INCHES

* See data for specific tube type.
—

CRT
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

\

SCREEN WIDTH

241 min.

3

9
!-——- 2555
40 R.

Nl

ks

@|—

SCREEN
HEIGHT
5
8=
8
MIN,

—_—— >

Electron Tube Division

RADIO CORPORATION OF AMERICA
Harrison, N. J.



Bulb J214-1/2 A

BULB J2I4-1/2 A

OVERALL
LENGTH*®

3
16

172

e

e—152 +

16

B —

NECK
LENGTH*

I~

o
I

[~ CAVITY CAP
JEDEC No.JI-21

< eC
e’
Wi O
e%p (5
& ‘5\“ WO
e
A

92CL—11586

ALL DIMENSIONS IN INCHES
* See data for specific tube type.

CRT
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

ULTOR
LIP-TERMINAL

METAL
SHELL

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



Bulb MJI35 A

BULB MJI35 A

OVERALL

92CL—11588

ALL DIMENSIONS IN INCHES

* See data for specific tube type.

Electron Tube Division Harrison, N. J. OUTLINES 28
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

SCREEN
HEIGHT
1l
IBE
MIN. .
SCREEN WIDTH
5 —_—
185 MIN.
23+ L
—————— ST T ————— ULTOR
\“‘v‘i— LIP-TERMINAL
Q
5
%Q‘ METAL
.k\ SHELL

35
%

N

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bulb MJ166 A
BULB MJ166 A

OVERALL
— LENGTH*

o= glo

?&(6?“ €0 67
<
G

=

92CL -11590
ALL DIMENSIONS IN INCHES

* See data for specific tube type.

CRT
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Dimensional Outline

FOR PICTURE TUBES UTILIZING

ULTOR
LIP -~ TERMINAL

METAL
SHELL

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bulb MJ214 A

BULB MJ214 A
L OVERALL,
I LENGTH*
F NECK
""' LENGTH® ]
15
192
16 4
+3 69
-6

S

o 59?’ 92cL—1642

ALL DIMENSIONS [N INCHES

* See data for specific tube type.
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REFERENCE-LINE GAUGE
JETEC N2G-I110

3”DIA.

1.542"£.003"DIA je—o

’

”
500

.500"'+.005"R::

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

c )
‘.ﬁ ,Afte” _t,go"

Y £.005"
N Y

N—5"R.

6°+.5° 2.5"
TAPER WITHIN
INDICATED AREA

.000”
DIA.

i.l 1.500" 003" L__

—— 2"/ DIA. ——

92CS-739IRI

ELECTRON TUBE DIVISION

CE-7391R1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



REFERENCE-LINE GAUGE
JETEC N2G-li6

3.812" DIA. ——————>] I
45°4.5°
3.244"%.001"DIA. /_

—-»1 1.542"+.003DIA.le— |/
4 {

I 040" }/ S62”
R. 90 £.001" .
¥ * c / c/+.00! ‘ N

" 500”250 - "

156"

o0k .ade” 650" | T
£,005”
Sy ¥

.500".005"R. \
3.062" 6°4.5°

TAPER WITHIN
INDICATED AREA

7

+.003"

7
—»  1.500 000"

DIA.

le—— 2"DIA. ——»

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

92CS-7896RI

9-58 ELECTRON TUBE DIVISION CE-7896R1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



&

REFERENCE-LINE GAUGE
JETEC N2G-126

¢—————————— 5.000"1..015” DIA . ———————>y

f¢—————— 4.500"%.015" DIA.

r——— 4.250” £.002"DIA.
y= 5ax2 +.576 "f“"
_ c X,y IN mcuss) / Ic” *‘09 2

1634" A i" 1.242" /) 250"

920" T ~°°""' Sy
y7er, Ao
T~ F 2807 — -y AXIS
3.214" I % "R 2.500"
N 4° 4 50

TAPER WITHIN

£ NN

4 / INDICATED AREA
17
i .loa’"::om et

I——— 2" DIA. ——>1

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

“y” VALUES MUST BE HELD TO +.002%

92CS-9145RI

9-58- ELECTRON TUBE DIVISION CE-9145R1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY






X-Radiation Precautions
For Cathode-Ray Tubes

WARNING
A1l typesof cathode-ray tubes may be operated at voltages
(where ratings permit) up to 16 kilovolts without personal
injury on prolonged exposure at close range.
Above 16 kilovolts, special shielding precautions for
X radiation may be necessary.

X-RADIATION

RADIO CORPORATION OF AMERICA PRECAUT I ONS
Electron Tube Division Harrison, N. J. 3_62




Definitions
Of Cathode-Ray-Tube Terms

Ultor. The "ultor" in a cathode-ray tube is the element to = °

which is applied the highest dc voltage for accelerating the ‘4 -
electrons in the beam prior to its deflection.

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

e

FO—
RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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IEPI
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage . .« « v o o . . 6.3 .. ... ac or dc volts
Current « « v ¢ v v o o 0.6+£10% .« « v v v o . .. amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to all other electrodes . . . . . . 6.5 upf
Deflecting electrode DJ} to
. deflecting electrode DJ2 . & .+ & v o o 1.7 upf
Deflecting electrode DJ3 to
deflecting electrode DJ4 . . . . . . . . . 0.6 prf
DJ| to all other electrodes . . « « v « « . & 5 puf
DJ2 to all other electrodes . « « o v v v . . 5 puf
DJ3 to all other electrodes . . . . . . ... 3.8 uuf
DJ4 to all other electrodes . « « . . . . . . .8 upuf
Faceplate, Flat . . . . ¢ v ¢« v v ¢ v o v v o o Clear Glass
Phosphor (For Curves, see front of this Section). . . . . . P1
Fluorescence. « v v v v v v v v o o o o o .« o+ . . Green
Phosphorescence « « v ¢ v v v 4 . o . e e e e e Green
Persistence . . . . . . . o ... « e e o o« JMedium
Focusing Method « . . . « v v v ¢+ & . . ... Electrostatic
Deflection Method . . . . . . v v v v v v v v Electrostatic
Maximum Overall Length. . . . o ¢ v v 0 v o v v o W 4-1/16"
Maximum Diameter. « o v v v ¢« v ¢ v v 0 4 s W 1-1/4" + 1/16"
Minimum Useful Screen Diameter. . . . « . « o v o . . 1-1/16"
Mounting Position « v v v v v v v v v v o v 0 v v 0 0 .. Any
Weight (ADProX.)e v v v v v v o o v o v v v o o 0 v s 2 oz
BUTbe v v v e e e e e e e e e e e e e e e e e e e e e T-10
Base. . . . . .Small-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 DJ2
DJsg Pin 10 - Deflecting
Pin 7 -Deflecting Electrode
Electrode DJ)
DJ3 Pin 11 - Internal
Connection-
Do Not Use

DJ1 and DJp are nearer the screen
DJ3 and DJy are nearer the base

6-56 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 DJ1, the spot is deflected|
toward the midpoint between pins 6 and 7. With DJ3z positive
with respect toDJ4, the spot is deflected toward the midpoint]
between pins 9 and 10.

The angle between the trace produced by DJ3 and DJa and its)

intersection with the plane through the tube axis and thel ~

midpoint between pins 9 and 10 does not exceed 100,

The angle between the trace produced by DJ3z and DJ4 and the]
trace produced by DJ| and DJ2 is 90° + 30,

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE . . v v v v v o v o o v v & 1500 max. volts|

GRID-No.3 VOLTAGE . . . . . ¢ ¢ o ¢ &« o & 1200 max. volts| -

GR1D-No.1 VOLTAGE:

Negative bias value « « v « v & o & « & 200 max. volts]
Positive bias value « « + « v o . & .. 0 max. volts
Positive peak value . . . . . c e e e 2 max. volts

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

Equipment Design Ranges:

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

Grid-No.3 Voltage

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

Visual Extinctionof

Undeflected Focused

SPOte « 4 0 4 e . W -1.4% to -4.2% of Ecy volts| -

Grid-No.3 Current for
Any Operating Con-

dition. « « « & o« . -15to +10 pamp
Deflection Factors:

DJj & D2 v v\ 210 t0 310 vdc/in./kv of Ec,

DJ3 & DJg v v & & & 240 to 350 vdc/in./kv of Ecy
Spot Position . . . . ##

Examples of Use of Design Ranges:

For ultor voltage of 500 1000 volts|
Grid-No.3 Voltage
for Focus « . + . . . 50 to 150 100 to 300 volts|

* Brilliance and definition decrease with decreasing ultor voltage. Rec—
ommended minimum for the 1EP1 in general service is 500 volts, but a

value as low as 300 volts may be used under conditions of low-velocityl,
deflection and Jow 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
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OSCILLOGRAPH TUBE

For ultor voltage of 500 1000 volts

Grid-No.1 Voltage for

Visual Extinctionof

Undeflected Focused

SPOt + 4 e e e e e -7to-21 -14 to -42 volts
Deflection Factors:

DIy & Ddoe v 0 v o 105 to 155 210 to 310 volts dc/in.
DJz & Ddge = o o . . 120 to 175 240 to 350 volts dc/in.

Maximum Circuit Values:

Grid-No.1~Circuit Resistance . . . . . 1.5 max. megohms
Resistance in Any Deflecting-
Electrode Circuit® . . . . . . . .. 2.0 max. megohms

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

® it is recommended that the deflecting—electrode—circuit resistances be
approximately equal.
" — "/II '/ "
the MIN. 4 %6
SCREEN DIA.—
- 4
3%
’ ”
t7a
”
4 '/|6
MAX.
AN §
SMALL-BUTTON
UNIDEKAR
11-PIN BASE
JETEC Ne2ElI-22 ' 92CS-8924
5-56 TUBE DIVISION TENTATIVE DATA 2
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IEPI
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT
+
IODV%RI ==cp RO Ry 2 Ri3
:oovéRz -
¥
300V 2R3 %Rm Rlsé %Rqo %Rn
S S C|
* %00
300V <R Ce
L 4 {oou2
=< “Yeu 7,
-0 DJ3
250V
HIGH (A
vonﬂ'éct 2V - VOL?:(::
SUPBLY oc RCA-IEPI INPUT TO
sov 2R6 DEFLECTING
l ELECTRODES
ooV
l INTENSITY
F
L | Ro !
GRID MODULATION nzv
INPUT 60~ 92CSs~-8950
Cci: o 5 uf, 2000 volts R9: 5 megohms, 1/2 watt
C€2: 1 uf, 200 volts R10 R11: Dual i-megohm
€3: 1 uf, 200 volts potentiometer
iCd4: 0,05 uf, 1600 volts R12 R13: Dual i-megohm .
C5 C6 C7 C8: 0,05 uf, 600 volts potentiometer
R1 R2: 510,000 ohms, 1/2 watt Ri4 R15 R16 R17: 1.5 megohms,
R3 RY¥: 300,000 ohms, 1 watt 1/2 watt
R5: 250,000-ohms, 2-watt po-— T1: Transformer, 6.3 volts
tentiometer 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 F1l: 1-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 without responsxbx\xty by RCA for
its use and without prejudice to RCA's patent rights.
6-56 CE-8950
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AVERAGE CHARACTERISTICS
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AVERAGE CHARACTERISTICS

92CM-8938

TUBE DIVISION

GRID-N2I VOLTS

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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FROM POWER SUPPLY
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IEP2
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 1EP2 is the same as the 1EP1 except for the following
items:

General:

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

Persistence . . . . . . . . .. . .Long

in general, operation of the 1EP2 at an ultor volt-
age less than 750 volts is not recommended.

AVERAGE CHARACTERISTICS

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

- GRID-N2| VOLTS ADJUSTED TO GIVE INDICATED
BRIGHTNESS VALUE ON A 2CM x 2CM, 25-LINE RASTER.
X LINE WIDTH MEASURED BETWEEN POINTS WHERE
BRIGHTNESS WAS APPROX. I/ THAT AT CENTER OF LINE,

T T

N B

0,020 -
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LINE WIDTH —INCHES *

0.0t

10 20 30
RASTER BRIGHTNESS—FOOT-LAMBERTS

TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 92CM-9189



IEP2
AVERAGE CHARACTERISTICS
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lEPII
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

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

General:

Phosphor (For Curves, see front of this Section). . . . . P11
FlUOFESCENCE: + « o « + « o « o o « o « o = « o+« .« Blue
Phosphorescence « v v v v v v o« v v ¢ o v« o o o . . JBlue

Persistence . « « v & v o v v 0 e e e e e s . . Short

In general, operation of the 1EP11 at an ultor volt—
age less than 750 volts is not recommended.

AVERAGE CHARACTERISTICS

T T T
T T I

Ef= 6.3 VOLTS

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

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

X LINE WIDTH MEASURED BETWEEN POINTS WHERE
BRIGHTNESS WAS APPROX. I/ THAT AT CENTER OF LINE
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2APIFA

HIGH-VACUUM CATHODE-RAY TUBE
Supersedes Type 24P1

General :

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

Direct Interelectrode Capac»tances [ Approx. ):

Grid No.1 to A1l Other Electrodes. . . . 8.0 upf
Cathode to All Other Electrodes. . . . . 5.5 Huf
DJg toDJ2 . . . . . . ... 0.6 upf
D3 toDJg . . .. . ... 1.1 wuf
DJ1 to A1l Other Electrodes. . . . . . . 8.5 .. ppf
DJ3 to All Other Electrodes. . . . . . . 9.0 .. wuf
DJ1 to A1l Other Electrodes except DJ2 . 8.0 upf
DJ2 to A1l Other Electrodes except DJ1 . 4.6 uuf
DJ3 to A1l Other Electrodes except DJg . 7.5 . . n
DJs to All Other Electrodes except DJ3 . 6.0 . . wuf
Phosphor [For Curves, see front of this Section! No.1
Fluorescence . . . . . . ... ....... ... . Green
Persistence. . . . . ... ... .. ........ Medium
Focusing Method. . . . . .. ... ..... . Electrostatic
Deflection Method. . . . . . ... ... ... Electrostatic
Overall Length . . . . . . . ... .. ... 7-7/16" + 3/16"
Greatest Diameter of Bulb, . . . . . ... .. . 2" ¢ 1/16"
Minimum Useful Screen Diameter . . . . . . . S ST
Mounting Position. . . . . . ... ... ... .... Any

Base . . ............. Swail'sheil Magnal 11-Pin

Basing Designation for BOTTOM VIEW . . . . . 111
Pin 1-Heater ( Pin 8- Deflectlng
Pin 2~ Cathode Electrode
Pin 3-Deflecting DJ2

Electrode DJ1 Pin 9-Deflecting
Pin 4— Anode No.1 Electrode
Pin 5~ No Connection DJ3
Pin 6—Deflecting Pin10-Grid No.1

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

Grid No.2

DJ; and DJ, are nearer the screen
DJg and DJ4 are nearer the base

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

The angle between the trace produced by DJ3 and DJ4 and
its intersection with the plane through the tube axis and
pin | does not exceed 10°.

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

JuLy 1, 1945 RCA VICTOR DIVISION DATA 1
NEW JERSEY

RADIO OF AMERICA,




2API-A
HIGH-VACUUM CATHODE-RAY TUBE

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

ANODE-No.2 &GRID-No.2 VOLTAGE. . . . . . 1100 max. volts
ANODE-No.1 VOLTAGE « « + =« =« 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 negative with respect to cathode 125 max. volts

Heater positive with respect tocathodé 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 . . . . volt
Grid-No.1 Volt. for Visual Cutoff# =30 -60 ., . . . volt
Max. Anode-No.1 Current Range® . Between -50 and +10 . . pamp.
Deflection Sensitivity:

DJiand DJ2. . . . ... ... 0.220 0.110 . . . mm/v dc]
DJ3and Ddg. . . . ... ... 0.260 0.130 . . . mm/v dg
Deflection Factor:** .
Ddpand DJ2. . . . . ... ... 115 . 230 , . v dc/in.
DJ3and DJ4. . . . ... ... 98 196 . . v dc/in.

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

® |ndividual tubes may require between +20% and -45% of the values shown
with grid-No.1 voltages between zero and cutoff,

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

A see curve for average values.
Individual tubes may vary from these values by * 20%.

Spot Position:

The undeflected focused spot will fall within a |0-mm square
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJ| and DJo. Suit-]
able test conditions are: anode-No.2 voltage, 1000 volts;
anodé-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.l voltage should be near cutoff before applicea-
tion of anode voltages.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . .. 1.5 max. megohms
Impedance of Any Deflecting-Electrode
Circuit at Heater-Supply Frequency 1.0 max. megohm

JULY 1, 1945 RCA VICTOR DIVISION DATA 1

RADIO COI OF AMERICA, NEW JERSEY
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2API-A
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding page)
Resistance in Any Deflecting—
Electrode CircuitA4 5,0 max. megohms

A4 |t is recommended that all deflecting-electrode-circuit resistances be
approximately equal.

TYPICAL OSCILLOGRAPH CIRCUIT

+ -———— 3 = ————— =
[} Ry Rgl Rg Rjo!
SSV. | Ry =c2 P. 1 p.
[3C < | p- !
e -2 S
P:
Rz% % b [—:>
\
Ria
: Ra DJ)
C C3
= - 0J2
4
IO':(,)OV. R = DJ3
C 4 5. DJ
Z
o
HIGH- Ce
VOLTAGE R
AC 5
SUPPLY
(Y CATHODE VOLTAGE
INPUT
105V. | Rg 2 GRID TO
[+]] Nel DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CSs-6582
Ci: 0.1 pf R¥: 1.0-Megohm Potent iometer
€2: 1.0 pf R5: 0.5 Megohm
C3 C4# C5 C6: 0.05-uf Blocking R6: o.s-ue?ohm Potentiometer
Capacitor* R7 R8: Dual 5-Megohm Potentiometer
R1 R2: 0.5 Megohm R9 R10: Dual S-Megohm Potentiometer
R3: 3.0 Megohms R11 R12 R13 R1%: 2 Megohms

*

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

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

any obligat ions.
JULY 1, 1945

DATA 2

RADIO

RCA VICTOR DIVISION
OF AMERICA, NEW
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HIGH-VACUUM CATHODE-RAY TUBE
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SMALL SHELL

MAGNAL
11-PIN BASE\

92CM-6368R2 -~

¢ OF BULB WILL NOT DEVIATE MORE THAN 2° -

IN ANY DIRECTION FROM PERPENDICULAR

ERECTED AT CENTER OF BOTTOM OF BASE
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2BPI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . 6.3 ... ... ac or dc volts|
Current. . . . . . . .. 0.6 . . e amp

Direct Interelectrode Capacitances (Approx.):

Grid No.1 to All Other Electrodes. 8 pupuf
DJptoDdy v v v v v oo 2 puf]
DJ3 to D 2 ... puf
DJ7 to Al Other Electrodes. . . . . . . 11 .00 puf
DJ2 o A1l Other Electrodes. . . . . . . 8 ]
DJz to A1l Other Electrodes. . . . . . . 7 ]
DJ; to A1l Other Electrodes. . . . . . . 8 ... uufle
Phosphor (For Curves, see front of this Section) . . . . No.l
Fluorescence « « v v v v v v v v v v e e e e Green|
Persistence. . « v v v v v v v b v v e e e e e e e Med i um
Focusing Method . . . . . . . o o o o oo . Electrostatic
Deflection Method. . . . . . v v v o v v v v Electrostatic]
Overall Length . . . . . o o v o o o v v v 7-5/8" + 3/16"
Greatest Diameter of Bulb. . . . . . . . . .. 2" + 1/16"
Minimum Useful Screen Diameter . . . . . . . . . . 1-3/4"
Mounting Position. . . . « v v v v 0 b e 0 e e e Any|
Base . . . v o v v v e e Small-Shell Duodecal 12-Pin|
Basing Designation for EOTTOM VIEW . . . . . . . . .. 12§
Pin 1-Heater Pin 8 - Anode No. 2,
Pin 2-Grid No.1 Grid No.2
Pin 3 - Cathode Pin 9 -Deflecting
Pin 4 - Anode No.1 Electrode
Pin 5~ Internal DJo
Connect ion— Pin 10 - Deflecting
Do Not Use Electrode
Pin €~ Deflecting Dy
Elegj;ode Pin 11- Internal
Pin 7-Defle€ting COnjectlon——
Electrode Do Not Use
DJy Pin 12 - Heater

DJ, and DJ, are nearer the screen
DJ? and 0J4 are nearer the base

With DJ1 positive with resoect to DJ2, the spot is deflected
toward pin 4. With DJ3 positive with respect to DJj4, the
spot is deflected toward oin 1.

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

The angle between DJ1 - DJ2 trace and DJ3 - DJ4 trace is
900 + }0

<« 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:
ANODE-N0.2® VOLTAGE. . . . . v v v v v . . 2500 max. volts
ANODE-No.1 VOLTAGE . . . . . . e e e 1000 max. volts
->|GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . ... 200 max. volts
Positive bias value. . . . . . . P 0 max. volts|~
Positive peak value. . . . . . . .. .. 2 max. volts|.

PEAK VOLTAGE BETWEEN ANODE No.2 AND
ANY DEFLECTING ELECTRODE. . 500 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:
For any anode-No.2 voltage (Ep,) between 500* and 2500 volts

Anode-No.1 Voltage . . . 15% to 28% of Ebp . . . . . volts
->|Max. Grid-No.1 Voltage

for Visual Cutoff. . 6.75% of Ebp . . . . . volts
Max. Anode-No.1
Current Range. . -15 to +10 . . microamperes
Deflection Factors:
DI & DJpe v v 0 v e 115 to 155 v dc/in./kv of Epy
D3 & DJge v v v . 74 to 100 v dc/in./kv of Epy
->| Spot Position. . . . . . o

Examples of Use of Design Ranges:
For anode-No.2 voltage of 1000 2000 volts

Anode-No.1 Voltage . . 150-280 300-50 , . . . volts
Max. Grid-No.1l Voltage

for Visual Cutoff. -67.5 -135 .. .. volts
Deflection Factors:
DJp & DJdo. v o o . . 115-155 230 -310 volts dc/in.

DJ3 & Ddge v v v v s 74-100 148 - 200 volts dc/in.
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

Resistance in Any Deflecting— .
Electrode Circuito., . . 5.0 max. megohms

* grilliance and definition decrease with decreasing anode-No.2 voltage.

flection and low room-light levels.

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

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

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

A value as low as 500 volts is recommended only for low~velocity de~|"

—»>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

-————— - —————— ]
] t R7 R - )
Rg Rjg!
95V. | R ::CZ 7 e: : 9 110}
bc \ [
Rig
DJy
€3 pJ,
Ca DJ3
05:" DJg
HIGH- Ce
VOLTAGE
AC
SUPPLY
VOLTAGE
INPUT
TO
DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CM-6777R 1
Ci: 0.2 pf R4: 1.0-Megohm potentiometer
C2: 1.0 pf R5: 0.5 Megohm, 0.5 Watt
€3 Cu C5 Cé: 0.05-uf Blocklng R6: 0.35 Megohm, 0.5 watt
Capacitors R7 R8: Dual 5-Megohm potentiometer
R1 R2: 2.5 Megohms, 0.5 Watt R9 R10: Dual 5-Megohm pPotentiometer
R3: 2.5 Megohms, 1 Watt R11 R12 R13 Ri4: 2 Megohms, 0.5 watt

* When cathode is grounded, capacitors should have high voltage rating;

when anode No.2 is qrounded they may have low voltage rating. For
dc amplifier service, deflectlng electrodes should be connected dir-
ect to amplifier output in this service, it is preferable usually
to remove deflecting- Zeléctrode 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 potentlal dnfference between anode No.2
and the deflecting electrodes.

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

SEPT. 1, 1950 TUBE DEPARTMENT CE-6777R1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

SCREEN w
RADIUS z”ike.ﬁ
Vg MIN. 225"
8 !-- — [
L
” .188"R
36 o
37
"
7 '/B,
/"
t ¥

19t Yig—

SMALL-SHELL
DUODECAL
12-PIN BASE

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

92CS-6639

SEPT. 1, 195C TUBE DEPARTMENT
RADIO C ION OF AMERICA, NEW JERSEY

CE-6689



2BPI
CHARACTERISTICS

'5 £p= 6.3VOLTS
ANODE-N2! VOLTS ADJUSTED FOR FOCUS ’
8
7
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2BPI
AVERAGE CHARACTERISTICS
T T T T e
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2BPII
OSCILLOGRAPH TUBE
ELECTROSTATIC_FOCUS ELECTROSTAT IC_DEFLECT ION

The 2BP11 is the same as the 2BP1 except that it has
a phosphor of the short-persistence, blue-fluorescence
type designated P11. The blue radiation of the P11
screen is highly actinic and has sufficiently short
persistence to permit use of the 2BP1l in all moving
film photographic applications without blurring except
in those where film moves at 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 PERS|ISTENCE CHARACTERISTIC of
the P11 Phosphor are shown at the
front of this Section

SEPT. 1, 1950 TUBE DEPARTMENT DATA
RADIO € OF AMERICA, , NEW JERSEY
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2F21
MONOSCOPE
B—-INCH MAGNETIC-DEFLECTION TYPE
Supersedes Type 1899

General:

Heater, for Unipotential Cathode:
Voltage. . . . . - ... 6.3+£10%. ... . ac or dc volts
Current. . . . . . . . 0.6 4 v i o o e o o s 0. am

Direct Interelectrode Capacutances
Grid No.1 to All Other Electrodes. . . . . 7 . . . . upf
Pattern Electrode to Grid No.4 . . . . . . 5 . . . . uuf
Pattern:

Type « ¢ o v o o . . . .. See illustration on next page

Dimensions (Approx.) . « « « « « « v « . 2-5/16" x 3-1/18"

Calibration. . . . . . e e e e e e e Up to 500 1lines
Focusing Method. . . . . . . . . . . . .. . . Electrostatic
Deflection Method . . . e e s e e e e s Magnetlc
Maximum Solid Deflection Ang]e e e e e e e e e e 40°
Overall Length . . . . . . e e e 12—7/16" 4+ 1/4" - 7/16"
Greatest Diameter of Bulb. . . . . e e e s e« 5-1/16" max.
Caps (TWO) v & & & v v v ¢ o o o o v o Recessed Small Ball
[Mounting Position. . . . . . . . .. . .Any
Base . « . v o v e e s e e e s Long -Shell Medlum 6-Pin

Basing De5|gnat|on for BOTTOM VIEW . . . . . . . . . . 6BV
Pin 1-Heater Pin 6 -Heater

Pin 2-Grid No.2 End Cap -Pattern
Pin 3-Grid No.3 Electrode
Pin 4 -Grid No.1 Side Cap-Grid No.4
Pin 5~Cathode

Max imum 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) VOLTAGE:

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

Positive Bias Value. . » + . « o « o & 0 max. volts
PEAK HEATER-CATHODE VOLTAGE: )

Heater negative with respect tocathode 125 max. volts

Heater positive with respect tocathode 125 max. volts
Typical Operation: ?
Pattern-Electrode Voltage. . . . . . . . 1000 . . . volts

Grid-No.4 Voltage. . . « « « « + .« . . 1050 . .. volts
Grid-No.3 Voltage for Focus at
0.5 pamp Grid-No.4 Current® 300 approx. volts
Grid-No.2 Voltage. . . « o = v &« v ¢ o & 1000 . . . wvolts
Grid-No.1 Voltage for
Visual Cutoff on Monitor# -50 approx. volts
Internal Resistance betweén
Grid No.4 and Pattern Electrode Greater thanl meg.
Grid-No.4 Current. . . . .« + o « « . 0.5 . .. pamp

?,‘,#2 see next page.

JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2F 21

MONOSCOPE

Pattern-Electrode Signal Current

Resolution Capabilityss ., ., . . .
Maximum Circuit Value:
Grid-No.1-Circuit Resistance . . .

&

AA with full scanning.

PATTERN

(Peak—to—Peak )

0.5 approx. upamp
500 . . . lines

1.5 max. megohms

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

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

# Supply should be adjustable between + 40% and — 80% of this value.

92CS-66865

JUNE 20, 1946

RADIO CO OF AMERICA,

TENTATIVE DATA
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2F2I
MONOSCOPE

PATTERN ELECTRODE

"
s [*—5k%e Max.——=| RECESSED SMALL
NOTE 1 | pATTERN Ny
; |ELECTRODE + Y6 MAX.
A A\ .
] A
} N T
/N
Ye | %9— 6"R: %) 5
MAX, R.
~ ~
%oty 3 alg'tly .
(NOTE 2)/ - 12 he
" GRID-Ne
REFERENCE RECESSED SMALL |  + %"
LINE __} BALL CAP s
(NOTE 3) ¥, (NOTE 6) .7/'6
s 1373 “MAX.
3" 16 9,
MIN. L N "N Ze
2R EFFECTIVE 4 1,*
CENTER OF A
END OF GUN DEFLECTION
M .
L H
le— 13,73 L, "
— 13t Yg
LONG-SHELL
,~ MEDIUM
6-PIN BASE
(NOTE 4)
SEE NOTE b
SEE NOTE 6
4
2 ~—30° 10°
BOTTOM VIEW 08653

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

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

NOTE 3: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE 1.438" +
+003 1.D. AND 2" LONG WILL REST ON BULB CONE.
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.
NOTE 5: 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.t TERMINAL.

JUNE 20, 1946 TUBE DIVISION CE-6653

*ADIO OF AMERICA, , NEW JERSEY
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3API-A

OSCILLOGRAPH TUBE

GENERAL DATA

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

except for those on the phosphor as indic
MAX IMUM RATINGS, TYPICAL OPERATION,

and
AVERAGE CHARACTERISTICS CUR
(Anode-No.2 & Grid-No.2 Microamperes v

d below,

JUNE 20, 1946 TUBE DIVISION

RADIO CO OF AMERICA,

NEW JERSEY
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3AQPI

Oscillograph Tube

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage (AC or DC). . . . .« . o o v . . 6.3 volts
Current . .« . . . . o v oo e e e 0.6 + 10% amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to all other electrodes . . . . 7.5 i
Cathode to all other electrodes . . . . . 4.3 uuf
Deflecting electrode DJ| to deflecting
electrode DJ2 . . . . . .« . . ... 5.2 mi
Deflecting electrode’ DJZ, to deflecting
electrode DJgy « « « v v v v v oo oL 7 uuf
DJ| to all other electrodes . . . . . . . 10.1 puf
DJ, to all other electrodes . . . . . . . 7.5 i
DJz to all other electrodes . . . . . .. 8.1 gt
DJ4 to all other electrodes . . . & . . . 9.2 g
Faceplate, Spherical. . . . . . . . .. o Clear Glass
Phosphor (For Curves, see front of this Section). . . . . . P1
Fluorescence. . . . « v v v v v v v v v o Yellowish-Green
Phosphorescence . . . . . . . . . . .. .. Yellowish-Green
Persistence « . « v v v v v v v h e e e e e e Med i um
Focusing Method . . . . . . . . . . . .. .. Electrostatic
Deflection Method . . . . . . . . . . . . ... Electrostatic
Overall Length. . . . . . . .. o oo oo v o 9-1/8" + 1/4"
Greatest Diameter of Bulb . . . . . . . . . ... 3" + 1/16"
Minimum Useful Screen Diameter. . . . . . . . .. .. 2-3/4"
Useful Scan (Centered with
respect to tube face):
By deflecting electrodes DJy & DJo. « « « . . . . . 2-3/4"
By deflecting electrodes DJz & DJge = « o o« o . 2-1/4"
Operating Position. . . . . .7 v v v v v v v 0w Any
Bulb. « & & . o o e e e e e e e e e e J24P1
Base. .Small-Shell Duodecal 12-Pin (JEDEC Group 4, No. 812—43)
Basing Designation for BOTTOM VIEW. . . . . . . . . . .
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 . DJo
Pin 6 - Deflecting  Pin 10 -Deflecting

Electrode Electrode

D\J3 DJy
Pin 7 - DefleCting Pin 11 - Internal Con—
Electrode nection—
DJgy Do Not Use
Pin 12 —Heater
DJ; 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:

2750 max. volts

ULTOR VOLTAGE. « « « v v v v e e e e e v e { 120 max vols
ULTOR INPUT (AVERAGE). . . . « . . « . . . . 6 max. watts oo
GRID-No.3 VOLTAGE. . . . . . . . « .« . . . . 1100 mex. volts
GR1D-No.1 VOLTAGE:

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

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

Positive—peak value. . . . . . . . . . .. 2 max. volts
PEAK VOLTAGE BETWEEN ULTOR AND

ANY DEFLECTING ELECTRODE . . . . . . . . . 550 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . . . 410 max. volts
After equipment warm-up period . . . . . 125 max. volts
Heater positive with respect to cathode. . 125 max. volts

Equipment Design Ranges:

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

Grid-No.3 Voltage

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

Voltage for visual

extinction of

undeflected spot . 2.8% to 6.7% of Ec, volts
Grid-No.3 Current

for any operating

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

DJy & Ddp. = . . 73 1099 v dc/in./kv of Ecy

Ddz & Ddg. o o o 26 1035 v dc/in./kv of Ec,

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J:
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3BPI-A J
HIGH-VACUUM CATHODE-RAY TUBE

Supersedes Type 3BP1

General:

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

Direct Interelectrode Capacitances QApprox. ):

Grid No.1 to A1l Other Electrodes., . .. 8.5 i
Cathode to A1l Other Electrodes. . . . . 8.0 upf
DJf toDJp . . . . oL 2.0 uuf
DJ3toDJa . . . . .. ..o 2.0 upf
DJ1 to All Other Electrodes. . . . . . . 8.0 . . upf
DJ3 to A1l Other Electrodes. . . . . .. 6.0 .. uuf
DJ1 to A1l Other Electrodes except DJp . 6.0 upf
DJ2 to All Other Electrodes except DJy . 5.0 upf
DJ3 to All Other Electrodes except DJg . 4.0 unf
DJ2 to All Other Electrodes except DJ3 . 6.0 upf
Phosphor (For Curves, see front of this Sectionl No.1
Fluorescence . . . . . . . . . v v v v v v oo Green
Persistence. . . . . . . .. ... ... Medium
Focusing Method, . . . . . . . . . . ... .. Electrostatic
Deflection Method. . . . . . . . « v v v v « . Electrostatic
Overall Length . . . . . . ... ... ..... 10" + 1/4"
Greatest Diameter of Bulb, . . . .. . .. ... 3" + 1/16"
Minimum Useful Screen Diameter , . . . . . . . . .. 2-3/4"
Mounting Position. . . . . . . . .. ..o Any
Base . . . . . ... ... ... Medlum Shell Diheptal 12-Pin
Basing Designation for BOTTOM VIEW .......... 14C
Pin 1~ Heater Pin 9~ Anode No.2,
Pin 2~ Cathode Grid No.2
Pin 3-Grid No.1 Pin 10-Deflecting
Pin 4 - Internal Con, Electrode
Do Not Use DJ2
Pin 5- Anode No.l Pin 11-Deflecting
Pin 7-Deflecting r Electrode
Electrode DJ3 DJg
Pin 8- Deflecting Pin 12-No Conn.
ElectrodeDJyg Pin 14 -Heater

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

With DJ | 'positive with respect to 0J,, the spot is de—
flected toward pin 5. With DJ 3 positive with respect to
DJ,4 the spot is deflected toward pin 2.

The angle between the trace produced by bJy 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 DJ, is 909 & 30,

Maximum Ratings, Abolute Values:

ANODE-No.2 & GRID-No.2 VOLTAGE . . . . . 2200 max. volts
ANODE-Mo.1 VOLTAGE , . . . . e e o o .. 1100 mox. volts

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




3BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding page)

GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:

Negative Value. « « v v o v + o + & 200 max. volts

Positive Value. . « « « v ¢ v v v & & 0 max. volts
PEAK VOLTAGE BETWEEN ANODE No.2 AND

ANY DEFLECTING ELECTRODE 550 max. volts

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode 125 max. volts

Heater positive with respect to cathode 10 max. volts

Typical Operation:

Anode-No.2 & Grid-No.2 Voltage®™ 1500 2000 , . . . volts
Anode No.1 Voltage for Focus
at 75% of Grid-No.1 Volt-
age for Cutoff® ., 430 575, .., volts
Grid-No.1 Volit. for Visual Cutoff# -45 -60 . ., . . volts
Max. Anode-No.1 Current Range® Between -50 and +10 pamp .
Deflection Sensitivity:

Ddgand DJ2 . . . . ... ... 0.169 0.127 . . mm/v dc

Dizand Ddg . . ... ... .. 0.229 0.172 , . mm/v dc
Deflection Factor:**

DitandDJ2 . ... ...... 150 200 . ., v dc/in,

DJzandDJg . . .. ... ... 11 148 . . v dc/in,
. Brilliance and definition decrease withdecreasing anode-No.2 voltage.
° in general, anode-No.2 voltage should 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 * 50% of these values.

See curve for average values.
Individual tubes may vary from these values by + 20%,

Spot Position:

The undeflected focused spot will fall within a I5-mm square
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJ| and DJp. 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 cutoffbefore applica~
tion of anode voltages.

Maximum Circuit Values:

Grid-No, 1-Circuit Resistance . . . . . . 1.5 max. megohms
Inpedance of Any Deflecting-Electrode
Circuit at Heater-Supply Frequency 1.0 max,  megobm
Resistance in Any Deflecting-
Electrode Circuit®® 5,0 max., megohms

A4 4 is recommended that all deflecting-electrode-circuit resistances
be approximately equal,

JULY 1, 1945 RCA VICTOR DIVISION DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

: + e s 1
' [R7 Rg! ' IRg Rjo!
7 78 9 "o
100V. | R L C2 | - !
DC. 'S T ' - i
I R2 %
R
’ R ANODE R 14 DJy
3 R 13 o
< 12 Gy
e 2
= o
Ca' oy
2000v.| o o 2
DC a 5. oJ
| ) 4
HIGH~ i Ce
VOLTAGE
ac | Rs
SUPPLY | CATHODE
VOLTAGE
INPUT
105V. | Rg QGRID TO
oC NEY] DEFLECTING
| ELECTRODES
HEATER
SUPPLY
92CSs-6514
C1: 0.1 uf R4: 2-Megohm Potentiomet
ca: 1.0 uf RS: 1.5 Fg‘egohms fometer
€3 Cu €5 C6: 0. oscgfa(ci::yckr:g R6:'0.5—ne¥onm pPotent iometer
[ or §? R7 R8: Dual 5-Megohm Potentiometer
R1 R2: 2 Megohms R9 &10: Dua) 5-Megohm Potent
R3: 5.5 Megohms R11 R12 R13 R14: ganzgogm:n fometer

*

When cathode is grounded, capacitors should have high voltage rating;
when anode N0.2 i grounded, they may have low voltage rating, Ffor
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. in this service, it ‘s preferaole usually
to remove deflecting-electrode resistors to minimize loadmg ef’ect
on amplifier. In order to minimize spot defocusing, is essential
that anode No.2 be returned to a point in the ampllher system which
will give the lowest possible potential difference between anode No.2
and the deflecting electrodes.

The license extended tO the purchaser of tubes appears in the License Notice
accompanyiny them, Information contained herein is furnished without assuming
any obligations,

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




3BPI-A

HIGH-VACUUM CATHODE-RAY TUBE

3"t Y — sc“i”' RADIUS
I po— ._.‘ | Yg MIN.
.380% 3
2o

%R.

12 %R,

&"R.

MEDIUM SHELL
DIHEPTAL
12-PIN
BASE

92CM-6807R1 nal

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

JULY 1, 1945 2CA VICTOR DIVISION

DATA 2
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3BPI-A
AVERAGE CHARACTERISTICS

GRID N2I VOLTS

RCA VICTOR DIVISION

~40

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

-60

SIUIINVOUDIW 25N QidD 8 25N 3QONV
3 3 Q o)
]
m 2 o 3 N
us: us:
HH HH
0
S .
H ol 3
HHHH 3 | 5
O (2| 818 8| 8
susmad M R R S
H w [ g2
HE 2 | Q0 -
HHH O | 22 S3Y3dWYOUDIN
L o o 1SN 300NV
HHE — Q
HEE o [w, | oo oo v o )
HEF ol ol
Ht 5 192 2|z eN_M 2z H
HHH S [ EY i lw | al o CABNN =
3 |rx| 8|8 |we|ws 5
T 3 |V |{ofo|Qx|gax 29
et < (43 2|z |8V gv S o
o |0 | T T I
3 2,
S I oy
H o-| & («|m| 0|0 x
Bt Soi| D It
H .2 WY
B sw
H Yo
H 1o
Hr +2
H wd

APR. 18,1945






3JPI
OSCILLOGRAPH TUBE

POST-DEFLECT!ON ACCELERATOR

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 . ... .. ac or dc volts
Current. . . . . . P T S amp
Direct Interelectrode Capacntances (Approx. ) :
Grid No.1 to A1l Other Electrodes. . . . . 8 i
Cathode to A1l Other Electrodes. . . . . . 8 puf
DJgtoDdp v v v v v v s 2.5 i
Dd3 toDdg . - v o v v 2 uuf
DJ1 to All Other Electrodes. . . . . e 8 pupf
DJp to All Other Electrodes. . . . . . . . 7 puf
DJ3 to All Other £lectrodes. . . . . . .. 7 puf
DJ3 to All Other Electrodes. . . . . . . . 8 puf
Phogphor (For Curves, see front of this Section) . . . . P1
Fluorescence and Phosphorescence . . . . . . . . . . Green
Persistence of Phosphorescence . . . . . . . . . . Medium
Focusing Method. . . . . . . . . . . . . ... Electrostatic
Deflection Method. . . . . . . . . . . . . .. Electrostatic
Overall Length . . . . . . . . .. ... T (VA I Y
Greatest Diameter of Bulb. . . . . . . .. ... 3"t 1/16"
Minimum Useful Screen Diameter . . . . . . . . . . . 2—3/4"
Mounting Position. . . . . . o . . . .. Lo L0
Cap. . . . . . . Recessed Small Ball (JETEC No. J1—22)
Base . . . . MednurwShe]] 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 -Deflecting in 14 - Heater
Electrode DJ4 E - Anode No.3
DJ, and DJ, are nearer the screen
DJ3 and DJy are nearer the base
With DJ1 positive with respect to DJp, the spot is deflected
toward pin 5. With DJ3 positive with respect toDJy, 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, 10°;
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 TUBE DEPARTMENT DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




3JPI
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

ANODE-No.3 VOLTAGE . . . . . . . . . . .. 4000 max. volts
ANODE-No.2® VOLTAGE. . . . . . . . . . .. 2000 max. volts
RATI0 OF ANODE-No.3 VOLTAGE TO

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

ANODE-No.1 VOLTAGE . . . . . . . . . . .. 1000 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . ... 200 max. volts
Positive bias value® . . . . . . . . .. 0 max. volts
Positive peak value. . . . . . . . . .. 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2
AND ANY DEFLECTING ELECTRODE . . . . 500 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:

For any anode-No.3 voltage (Ebj) between 2000" and 4000 volts
and any anode-No.2 voltage (Eb,) 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

Operating Condition . . -50 to +10 e pamp
Deflection Factors:

When Ebg = 2 x Eb,

DJg & DIy . ... 85 to 115 v dc/in./kv of Eb2

DJ3 &DJg . ... ... 62.5t085 v dc/in./kv of Eb2
When Ebg = Ebg

DJp &DJ2 . . .. ... 681092 v dc/in./kv of Ebp

DJ3&DJg . . . . .. 50t068 v dc/in./kv of Ebp
Spot” Position. . . . . . . #

O Anode No.2 and grid No.2, which are 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 limit the anode-No.2 input power to 6 watts.

* 1t is_rec ded that de-No.3 voltage be not less than 3000 volts
for high-speed transients.

*;

*

Recommended minimum value of anode-Ko.2 voltage.

# With heater voltage of 6.3 volts, anode-No.3 voltage of 3000 volts,
anode-No. 2 voltage of 1500 volts, anode-No.1 voltage adjusted for focus,
grid-No.1 voltage adjusted to give spot that is just visible, each
deflecting electrode connected through i-megohm resistor to anode No.2,
and tube shielded from all extraneous fields, the undeflected focused
spot will fall within a 15-mm square centered at the geometric center
of the tube face and having one side parallel to the trace produced by
DJy and DJ,.

t: see next page.
AUG. 1, 1951

TUBE DEPARTMENT DATA 1
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3JPI
OSCILLOGRAPH TUBE

Examples of Use of Design Ranges:
For anode-No. 3

voltage of 2000 3000 4000 volts
and anode-No. 2
voltage of 2000 1500 2000 volts

Anode-No.1 Volt. 400 to 690 300to 515 400 to690 volts
Grid-No.1 Volt.t ~30 to =90 22.5t0-67.5 -30to-90 volts|
Deflection Factors:
DJy & DJp. . .. 136 to 184 127to 173 170to 230
DJ3 & DJ4. .. . 100 to 136 94 to 128 125to 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 dc/in.

A 1t is recommended that the deflecting-electrode-circuit resistances be
approximately equal.

OPERATING NOTES

Tre 3JP| utilizes amedium—persistence screen having green
fluorescence and phosphorescence. The screen has high
visual efficiency and exceptionally good brightness contrast
between the scanned line and the backgrouna. Under con-
ditions of high ambient iight, 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 |ow as 2000 volts.

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

AUG. 1, 1951 UBE DEPARTMENT DATA 2
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3JPI
OSCILLOGRAPH TUBE -

N
" | "
SCREgN” RADIUS 3"t hg'— i
13" MIN. 350
131l
J—_— 37 ” -
ANODE Ne 3 %
RECESSED
SMALL BALL
CAP ”
10"
th
9ly”
' ~
ty
2"y
MEDIUM-SHELL.
DIHEPTAL
12-PIN
BASE
¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY
DIRECTION FROM PERPENDICULAR ERECTED AT THE
CENTER OF BOTTOM OF BASE.
92CM-6583
s
CE-6583
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3JP7
OSCILLOGRAPH TUBE

,‘K POST-DEFLECTION ACCELERATOR
) ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

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

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

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

GENERAL DATA, MAXIMUM RATINGS, AND EQUIPMENT
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 adéusted for focus, ?rld-uo 1 volta%e adjusted to
give spot that is just visible, each deflecting electrode
connected through i1-megohm resistor to anode No.2, and
tube shielded from all extraneous fields, the undeflected
focused spot will .fall within a 12-mm square centered at
the ?eometrnc center of the tube face and having one side
parallel to the trace produced by DJi and DJjp.

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

i

AUG. 1, 1951 TUBE DEPARTMENT DATA
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3KPI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage . « v v v v v o 6.3 . ... .. ac or dc volts
Current « & v v v v o o . 0.6 £+ 10% « « v v v o o . amp
Direct Interelectrode Capacitances (Approx.):
Grid No.l to all other electrodes . . . . . . 8 uuf
Deflecting electrode DJ1 to
deflecting electrode DJ2 .......... 2.5 uuf
Deflecting electrode DJ
deflecting electrode %J .......... 2.5 pupf
DJ1 to all other electrodes ......... 11 puf
DJ2 to all other electrodes . + .« « . . . . 8 upf
DJ3 to all other electrodes . . . . . . . . . 7 puf
DJa to all other electrodes . . « « & & o . . 8 upf
Faceplate v v v v v v v v v v 4 o s e e e e e e Clear Glass
Phosphor (For Curves, see front of this Section). . . . . P1
FlUOrESCENCE. v v v & v v o o o o o o o & o o o o o s Green
Phosphorescence « .+ &« . . v . . . . C e e e e e Green
Persistence « v v v ¢ v v v v v 0 v e e e e e .. Medium
Focusing Method . « . « « ¢ v v v v o v v 0 Electrostatic
Deflection Method . . v v v v v v v v v v v v Electrostatic
Overall Length. .« . o v v v v v v v o v v o W 11-1/2" + 1/4"
Greatest Diameter of Bulb o v v v v v v o v o o 3" ¢ 1/16"
Mimimur Useful Screen Diameter. . . « « v ¢ ¢« o « o & 2-3/4"
eight (ADPrOX.). o v v v v v v e v v v e e e e e e e 9 oz
ounting Position .« v« « v v v o v o v s o e e e e e e Any
BUTD. v 4 v o e e e e e e e e e e e e e e e e e e e s J-24
Base. « « + « « Medium-Shell Magnal 11-Pin (JETEC No.B11-66)
Rasing Designation tor BOTTOM VIEW. . . . . . . . . .. 11M
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
DJ3 Pin 10 - Internal
Pin 6 -Deflecting Connection—
Electrode Do Not Use
DJg Pin 11 -Heater
Pin 7 -Ultor
(Grid No.2,
Grid No.4,
Collector)
DJ:1 and DJ, are nearer the screen
DJg and DJ, are nearer the base
-« |ndicates a change.
4-56 DATA 1
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OSCILLOGRAPH TUBE

N,

With DJ1 positive with respect to DJ2, the spot is deflected
toward pin 4. With DJ3 positive with respect toDJg, the spot
is deflected toward pin 1.
The plane through the tube axis and pin 1 may vary from the
trace produced by DJ3 and DJ4 by +10° (measured about the tube|
axis).
The angle between DJ1 - DJ2 trace and DJ3 - DJg trace is 900
39,
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE . . . . . . . . e e e e e 2500 max. volts
= |ULTOR INPUT (AVERAGE) . . . . . . e e e 6 max. watts

GRID-No.3 VOLTAGE . . . . . . e« s+« « . 1000 max. volts
GRID-No.1 VOLTAGE:

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

Positive biasvalue . + .+« v v v v o . . 0 max. volts

Positive -peak value . . C e e e e 2 max. volts
PEAK VOLTAGE BETWEEN ULTOR AND

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

Heater negative with respect to cathode . 125 max. volts

Heater positive with respect to cathode . 125 max. volts
Equipment Design Ranges:

For any ultor voltage (Ecd) between

“recommended minimum* and 2500 volts

Grid-No.3 Voltage

for Focus . . . . . . 16% to 30% of EC4 volts

= |Grid-No.1 Voltage for

Visual Extinction of

Undeflected Focused

Spot.e v v 4 e 0. . 1.9% to 4.5% of E. volts
rid-No.3 Current for 4

Any Operating Condi-

tion. + . . . 0. .. -15 to +10 pamp
Deflection Factors:

DI &DJ2 v & o v . 50 to 68 v dc/in./kv of F—c4
Dl &DJg v ¢ o &« & & 38 to 52 v dc/in./kv of E¢
Spot”Position . . . . . ## 4

Examples of Use of Design Ranges:
For ultor voltage of 1000 2000 volts
Grid-No.3 Voltage
for Focus « v o ¢« v o o & 160 to 300 320 to 600 volts
* Brilliance and definition decrease with decreasing ultor voltage. Rec—
ommended minimum for the 3KP1 in general service is 1000 volts but a
value as 10w as 500 volts may be used under conditions of low-velocity]'
deflection and low ambient-1ight levels.
## The center of the undeflected focused spot will fall within a circle
having 7.5-mm radius concentric with the center of the tube face.
-> Indicates a change.
4-56 DATA 1
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3KPI
OSCILLOGRAPH TUBE

For ultor voltage of 1000 2000 volts
Grid-No.1 Voltage for

Visual Extinction of

Undeflected Focused

Spot . . . . .. .. =19 to -45 -38 to -90 vol ts|=
Deflection Factors:

DJ1 & 0DJdoe v v ¢ . 50 to 68 100 to 136 volts dc/in.

DJ3 & DJge « v v o 38 to 52 76 to 104 volts dc/in.

Maximum Circuit Values:

Grid-No.1~Circuit Resistance . . . . . . . 1.5 max. megohms|
Resistance in Any Deflecting
Electrode Circuit™ . .« o o v v v o+ o & 5 max. megohms

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

"_3 "+ '46—“ 23" MIN,

.350"1 __‘ SCREEN DIA,

"
R

"

MEDIUM - SHELL:
MAGNAL

11=PIN BASE

JETEC Ne BI1-66 TIW
92CM - 6599RI e .Y
¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE.

-<—1Indicates a change.

4-56 TUBE DIVISION DATA 2
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OSCILLOGRAPH TUBE

.

TYPICAL OSCILLOGRAPH CIRCUIT

+ — H I 7
A I ' [R7 Rgl ! |Rg R
c 1 7 78 | 9 Rjo!
1 ! 1 s
R% +
Ria
Ra DJ)
C Ca
L DJo
Ca
2500 V. R DJ3
oC 4 C5“ DJg
o]
HIGH- Ce''
VOLTAGE
AC Rs
SUPPLY CATHODE @)
TYPE VOLTAGE
3KPI INPUT
130V. | Rg 2 GRID TO
bC Nel DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CS-6690R2,
C1: 0.1 uf, 3000 Volts R5: 1.0 Megohm, 0.5 watt
C2: 1.0 uf, 200 Volts R6: 0.5-Megohm Potentiometer, 0.5 Watt]
C3 C4 C5 C6: 0.05-puf Blocknng R7 R8: Dual 5-Megohm Potentiometer,
Capacitors® 0.5 Watt
R1 R2: 2 Megohms, 0.5 Watt R9 R10: Dual 5-Megohm Potentiometer,
R3: 6 Megohms, 0.5 Watt 0.5 watt
R4: 2-Megohm Potentiometer, 0.5 Watt R11 R12 R13 R14: 2 Megohms, 0.5 watt

when cathode is grounded, capacitors should have high voltage rating
3000 volts); when ultor is grounded, they may have Towvoltage rating
200 volts For dc amplifier service, deflecting electrodes should be
connected dlrect toamplifier output. In this service, it |spreferable
usually to remove deflecting—electrode resistors to minimize loading.
effect on amplifier. In order to minimize spot defocusing, it is
essential that ultor be returned to a point in the amplifier system
which will ?uve 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 responslmllty by RCA for
its use and without prejudice to RCA's patent rights.

4% ‘ CE-0690R2

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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CHARACTERISTICS
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CURRENT VALUE REQUIRED TO MAINTAIN
CONSTANT LINE WIDTH AT DIFFERENT
ULTOR VOLTAGES. FOR A GIVEN ULTOR
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MAXIMUM ULTOR-CURRENT REQUIREMENTS
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3KP4 <,
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3KPq4 is the same as the 3KP1 except for the follow-
ing items:

General:

Phosphor (For curves, see front of this section). .P4—Sulfide Type|
FIUOresSCenCe. v v v v v v v v v 6 o v o o o o« .. . White
Phosphorescence . . . . . . . . . .. e e e e e e . . White

Persistence . . . . . . . e e e e e e e e Med ium-Short

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

The PERSISTENCE CHARACTERISTICS
of the Pu-sulfide phosphor are the same as those shown for
the PI1 phosphor at the front of this Section

3KP7
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3KP7 is the same as the 3KP1 except for the follow-
ing items:

General:
Phosphor (For Curves, see front of this Section). . . . . .P7
Fluorescence. « + « v v 4 v v v « o o « « « o Purplish-Blue
Persistence « « « « ¢« + & « « » « « « « « . JMedium-Short
Phosphorescence « « v o« « « v « « « « « « . Yellowish-Green
Persistence . + « v v = v v v v v o v v . . . . Very Long

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

3KPII
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3KP11 is the same as the 3KP1 except for the follow-
ing 1tems:

General:

Phosphor (For Curves, see front of this Section). . . . . P11
Fluorescence. . « « v v o v . . e e e e e e e e e . . JBlue
PhOSPhOreSCENCE v v v & v & o & « = o o o « o« « . . .Blue

Persistence « v v v « 4« « 4 « « « « « « « . JMedium-Short

In general, operationof the 3KP1l at an ultor voltage less

than 1500 volts is not recommended.

- Indicates a change.

11-58 ELECTRON TUBE DIVISION DATA
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3KPl16
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

I'he 3KP16 is the same as the 3KP1 except for the follow-
ing items:

General:
Phosphor (For Curves, see front of this Section) . . . . .P16
Fluorescence—
Visible radiation. . . . . . . . . . ... ... .Violet
Invisible radiation. . . . . . . . . . . Near-Ultraviolet
Phosphorescence—
Persistence of visible radiation . . . . . . . Very Short
Persistence of invisible radiation . . . . . . Very Short

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

11-58 ELECTRON TUBE DIVISION DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3RPI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

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

General:

Faceplate. . . « . . . . . .
5
Weight (Approx.) . . . . . .

. . ... Spherical Clear Glass
... . J-24PY

Y A o ¥4

3+
To SCREEN DIA.
. [" 23" MIN,

SMALL -SHELL N
DUODECAL 4
10-PIN BASE
JETEC NeBIO-75
OR
SMALL-SHELL
DUODECAL
12-PIN BASE

JETEC NeBI2-43 W

! 92CM- 711aR1

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

DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM
OF BASE.

/7

SEPT. 1, 1955

TUBE DIVISION DATA
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3RPI-A
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
[
1 DATA
General:
Heater, for Umpotent\al Cathode:
Voltage . . . . . . .. 6.3 . . . ac or dc volts
Current . . . . . . . . 0.6 % 10% e e e e e e .. Lamp
Direct Interelectrode Capacutances (Approx. ):
A Grid No.1 to all other electrodes . . . . 8 pf
, Deflecting electrode DJ1 to
deflecting electrode DJp. . . . . . . . 2 et
Deflecting electrode DJ3 to
deflecting electrode DJ4. . . . . . . . 2 upf
DJ1 to all other electrodes . . . . . . . 11 puf
DJ2 to all other electrodes . . . . . . . 8 puuf
DJ3 to all other electrodes . . . . . . . 7 uuf
DJy to all other electrodes . . . . . . . 8 ppf
Faceplate . . . . . . . . . . .. . Flat Clear Glass
Phosphor (For Curves, see front of th\s Sectuon) ... . P1
Fluorescence. . . . . . . . . . « . . . .. . . . . .Green
Phosphorescence . . . . . . . . ... .o v+« . . .Green
Persistence . . . . . . . . e e e e e e e Med i um
Focusing Method . . . . . . . .. .. . .. . .Electrostatic
Deflection Method . . . . . . . . . .. . . . .Electrostatic
Overall Length. . . . . . . . . . ... ... 9-1/8" + 1/4"
Greatest Diameter of Bulb . . . . . . . . . .. 3"+ 1/16"
Minimum Useful Screen Diameter. . . . . . . oo 2-3/4"
Mounting Position . . . . . . . e e e e e e e Any
Welght (Approx ) e e e e e e e e e e .. 12 oz
T oL J=2481
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. . . . L. . J12E
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 Collector)
Pin 54 Internal Pin 9 — Deflecting
Connection- Electrode
Do Not Use DJ2
Pin 6 — Deflecting © Pin 10 - Deflecting
Electrode Electrode
DJ3 DJ1
Pin 7 - Deflecting Pin 11%- Internal
Electrode Connection-
DJ4g Do Not Use
Pin 12 - Heater
DJ; and DJo are nearer the screen
DJg and DJy are nearer the base

A pins 5 and 11 are omitted from the 10-pin base.

JULY 1, 1955
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3RPI-A
OSCILLOGRAPH TUBE

— e

toward pin 4. With DJ3 positive with respect to DJg4, the spot
is deflected toward pin 1.

The plane through the tube axis and pin 1 may vary from the

trace produced by DJ3 and DJy by 109 (measured about the tube
axis).

Equipment Design Ranges:
For any ultor voltage (Ec4} between 500* and 2500 volts

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

Voltage for Visual

Extinction of Un—

deflected Focused

Spot . . . ... .. —6.75% of Ecy volts
Grid-No.3 Current for

Any Operating Con-

dition . . . . . .. -15 to +10 pamp
Deflection Factor:
DJ1 & Ddp. v . . . L 73 to 99 v dc/in./kv of Ecy
D3 & DJg. v . o o L 52 to 70 v de/in./kv of Ecy
Spot” Position. . . . . . ##

O The "ultor" in a cathode-ray tube istheelectrode to which is applied

the highest dc voltage for accelerating theelectrons inthe beam prior
to its deflection. In the 3RP1-A, the ultor function is performed by
grid No.4. Since grid No.¥, grid No.2, andcollector are connected to-
gether within the 3RP1-A, they are collectively referred to simply as
"ultor® for convenience in presenting data and curves.

Brilliance and definition decrease with decreasing ultor voltage. A

value as low as 500 volts is recommended only for low-velocity de-
flection and low ambient-1ight levels.

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

The angle between DJj - DJj trace and DJg - DJg trace is 90°)

Maximum Grid-No.1 1

FWith DJ1 positive with respect to DJp, the spot is deﬂectedw,

i

+ 30. -
Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE « « v v v 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. volts|

Positive bias value. . . . . . . . . .. 0 max. volts| ™~

Positive peak value. . . . . . . .. .. 2 max. volts
PEAK VOLTAGE BETWEEN ULTOR AND

ANY DEFLECTING ELECTRODE . . . . . . . 500 max. volts

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts

Heater positive with respect to cathode. 125 max. volts

JULY 1, 1955 TENTATIVE DATA 1

TUBE DiVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3RPI-A

OSCILLOGRAPH TUBE

{Examples of Use of Design Ranges:

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . .
Resistance in Any Deflecting—
Electrode Circuit® . . .

approximately equal.

FLAT

J J/FACE

For ultor voltages of 1000 2000 volts
Grid-No.3 Voltage
for Focus. 165 to 310 330 to 620 volts|
Maximum Grid-No.1
Voltage for Visual
Extinction of Un-
deflected Focused
Spot . . . -67.5 -135 volts|
Deflectlon Faciors
DJ1 & DJo. 73 to 99 146 to 198 wvolts dc/in.
DJ3 & DJg. 52 to 70 104 to 140 volts dc/in.

® |t is recommended that the deflecting-electrode circuit resistances be

i -

1.5 max. megohms

5 max. megohms|

"
23, MIN.
SCREEN DIA.

YeR.

”

MAX.

SMALL-SHELL
DUODECAL
10 -PIN BASE
JETEC N2Bl0-75
OR

SMALL-SHELL
DUODECAL

12-PIN BASE
JETEC N2 BI2-43

OF BASE.

.

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

92CS-8497

JULY 1, 1955

TUBE DIVISION

TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



3RPI-A
OSCILLOGRAPH TUBE

+
%
“ | R
C |
R2§
R3
Ci
840V.
oc | Ra
HIGH-
VOLTAGE R
AC 5
SUPPLY CATHODE
VOLTAGE
INPUT
65V. TO
bC DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CS-6777RI
Ci: 0. Z p.f Ru: 1.0-Megohm Potentiometer
C2: 1. R5: 0.5 Megohm, 0.5 Watt
C3 C4 C5 06 0.05-uf B]ocklng R6: 0.35 Megohm, 0.5 Watt
Capacitors R7 R8: Dual 5-Megohm Potentiometer
R1 R2: 2.5 Megohms, 0.5 watt R9 R10: Dual 5-Megohm Potentiometer
R3: 2.5 Megohms, 1 Watt R11 R12 R13 Ri4: 2 Megohms, 0.5 Watt

* When cathode is grounded, capacitors should have high voltage rating;

TYPICAL OSCILLOGRAPH CIRCUIT

when ultor is grounded, they may have low voltage rating. For dc ampl
fier service, def]ectmg electrodes should be connected direct to ampli-
fier output. In this service, it is preferable usually to remove
deflectlng—e’lectrode resistors to minimize loading effect on amplifier.
In order to m|n|m|ze spot defocuslng, it is essential that ultor be]
returned to a pomt in the amplifier system which will give the lowest
possible potential difference betweenultor and the deflecting electrodes.

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

July 1, 1955 CE-6777R1

TUBE DIVISION
RADIO C OF AMERICA, NEW JERSEY




3RPI-A
CHARACTERISTICS
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3RPI-A
AVERAGE CHARACTERISTICS
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HE,=6.3 VOLTS
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H GRID-N23 VOLTS ADJUSTED FOR FOCUS

o 20 2.0 ]

ST 1.5

)

il

Fw

Fz = e

EE &

ES

[ b o

Fo &f 3

Ew I 3

F> 10 o o

E3d b3

Fu gq

= <E

F |

E T >

Cuw 4

o 1

F 3

s 5 0.5 ]
]

-50 -40 -30 =20 ~-10 0
GRID-N2| VOLTS
MAR. 24,1955 TUBE DIVISION 92CM-714IRI

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



3WPI
OSCILLOGRAPH TUBE
T ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
' DATA
General:
Heater, for Unipotential Cathode:
Voltage. « « « . . . . . 6.3 .. ... ac or dc volts
Current. & . o v o o . . 0.6 £10% . « « v v v v « v . amp

& Direct Interelectrode Capacitances:
Grid No.l to all other electrodes. . . 4.6 to 8.7 ot

Cathode to all other electrodes. . . . 3 to 5.7 ot
Deflecting electrode DJ| to
deflecting electrode DJo . . . . . . 1.7 to 3.3 i
Deflecting electrode DJz to
deflecting electrode DJa . . . . . . 1to2 i
DJ| to all other electrodes. . . . . . 5.5 to 10.5 pupf
DJ2 to all other electrodes. . . . . . 5.5 to 10.5  puf
DJz to all other electrodes. . . . . . 3.5 to 6.8 i
DJ4 to all other electrodes. . . . . . 3.5 to 6.8 wuuf
Faceplate, Flat. . . . « v v v v v v v v v v v vt Clear Glass
Phosphor (For Curves, see front of this Section) . . . . . P1
FIUOreSCeNCE « v v v v v v v v e e e e e e e e e e Green
Phosphorescence. « v« v v v v v v i v e h e e e e e Green
Persistence. « + v v v v v v i e e e e e e e Med ium
Focusing Method. . . . . .« . . v . o v . . .. Electrostatic
Deflection Method. . . v .« v ¢ v v v v v v v . Electrostatic
Deflecting—electrode
arrangement. . . . . . . . . ... See Dimensional Qutline
Overall Length . . . . . . . v v o o o o 11-1/2" + 1/8"
Greatest Diameter of Bulb. . . . . . . . . . . .. 3"+ 1/16"
Minimum Useful Screen Diameter . . . . . . . . . . . . 2-3/4"

Minimum Useful Scan (Centered with
respect to tube face):

By deflecting electrodes DJy & DJ2 « « » o« . . .o.o2-1/2t
By deflecting electrodes Dyz & DJg « « v v v v o v . 2-1/4"
Weight (Approx.) « « v v v v v v v v v v e e e e e e 11b
' Mounting Position. « v v v v v v v v v v e e e e e e e e Any
Bulb v v v v e e e e e e e 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 . . . . . . . . . . 127
Pin 1 — Heater Pin 8 — Ultor
5 Pin 2 - Grid No.1 (Grid No.2,
4 Pin 3 - Cathode Grid No.4,
Pin 4 - Grid No.3 Collector)
Pin 6 — Deflecting — Deflecting
Electrode Electrode
| DJg
Pin 7 — Deflecting — Deflecting
- Electrode Electrode
ﬁg DJ2 DJ3
* Pin 12 - Heater
4-57 TUBE DIVISION TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JEKSEY



3WPI
OSCILLOGRAPH TUBE

Equipment Design Ranges:

For any ultor voltage (Ecy) between recommended
minimum* and 2500 volts

Grid-No.3 Voltage

for Focus. « . . . . 16.5% to 31% of Ec, volts

Grid-No.1 Voltage :

for Visual Ex—

tinction of Unde-

flected Focused

Spot v . . . .. .. -3% to -5% of Ec, volts

Grid-No.3 Current

for Any Operat-

ing Condition. . . . -15 to +10 pa
Deflection Factors:

DIy & DIy v v v 41.5 to 50.5 v dc/in./kv of Ec,

D3 & DJg. « v o .. 28.5 to 35 v de/in./kv of Ec,
Spot Position. . . . . ##

Examples of Use of Design Ranges:

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

age for Focus. 165 to 310 247 to 465 330 to620  volts
Grid-No.1

Voltage for

Visual Ex-

tinction of

Undeflected

Focused Spot . -30 to -50 -45 to -75 -60 to-100 volts|
Deflection
Factors:
DJy & DJp. . . 41.5t050.5 62.3 to 75.8 83 to101 v dc/in.
DJz & DJy. . . 28.5 to 35 42.8 to 52.5 57 to 70 v dc/in.
Brilliance and definition decrease with decreasing ultor voltage.
Recommended minimum for the 3WP1 in general service is 1000 volts

but a value as low as 500 volts may be used under conditions of low—
velocity deflection and low ambient-light levels,

#

Max imum Ratings, Design-Center Values:
ULTOR VOLTAGE. « v v v v v v v 0 v v o w 2500 max. volts
ULTOR INPUT (AVERAGE). + « v v v v v o . . 6 max. watts
GRID-No.3 VOLTAGE. . + v v ¢ v v v v o v 1000 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . .. 200 max. volts|
Positive bias value. . . . . . . . . .. 0 max. volts|:
Positive peak value. . . . . . . . . .. 0 max. volts
PEAK VOLTAGE BETWEEN ULTOR AND ANY
DEFLECTING ELECTRODE . . . . . . [ 500 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 180 max. volts
Heater positive with respect to cathode. 180 max. volts

: See next page.

4-57 TUBE DIVISION TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3WPI
OSCILLOGRAPH TUBE

S

Maximum Circuit Values:

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

i SPECIAL PERFORMANCE DATA
For ultor voltage of 1500 volts

Line Width*, . . . . . . ¢« .+« .. . . 0.026 max. inch
Peak Grid-No.l Drive from Spot

Cutoffés & v v v v v v v i s o e e e 50 max. volts
Raster Shape « + v v v v v v v v v o o
Deflection Factor Uniformity . . . . . . é

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

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

A yUnder the following conditions: heater voltage of 6.3 volts, brightness
of 7 foot-lamberts measured on a 2" x 2", ¥9-line raster with high-—
frequency scanning applied to deflecting electrodes DJg and DJ2. For
line-width measurement, the high-frequency scanning is adjusted to
give a raster width of 6.9 cm with the grid-No.3 voltage adjusted to

ive sharpest focus at center of tube face. Raster height is con-

racted until the individual scanning lines are just barely distin=—
guishable. Iine width is expressed as the quotient of the contracted
raster height measured at the center line of the tube face divided by
the number of scanning lines (49).

§ Under the following conditions: heater voltage of 6.3 volts, grid=-No.3
voltage adjusted for focus, and grid-No.1 voltage adjusted to give
visible raster. With #9-line raster centered with respect to the tube
face and size adjusted to give mean dimensions of 1.875" in 1DJ2 direc—
tion and 1.688" in 3DJ4 direction, all points on the raster will lie
within the area between the two rectangles also centered with respect
to the tube face; the one, 1.920" in 1DJ2 direction by 1.730" in 30J4
direction; the other, 1.830" in 1DJ2 direction and 1.646" in 30J4
direction.

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

o DJy electrodes for a deflection of less than 75 per cent of the reSpec—

! tive useful scan will not differ from the deflection factor for the

corresponding deflecting electrodes at 25 per cent of the useful scan

by more than 2 per cent.

4-57 TUBE DIVISION TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

”
3"t g
SCREEN DIA,
" 23, MIN, -
%67 -
Ve R
r i6 R=
h
"
413,
MAX., N
)
P
' nY
L
7%
! ” ”
—» 1—4%%'!k6
SMALL-SHELL
DUODECAL
10-PIN BASE
JETEC N2BIO-75 X
SMALL-SHELL +
DUODECAL
12-PIN BASE
JETEC NeBI2-43
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 T
(MEASURED ABOUT THE TUBE AXIS) OF + 10°., ANGLE BETWEEN !

DJ; - DJ, TRACE AND DJ; = DJ, TRACE IS 90°  1°,

DJy 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. ™
"

4-57 TUBE DIVISION CE-9130

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

R2 Ri3 Ria
Rie Rz RIS;
> r [ Ce
L{ﬁ;{)DJ|
a }(c7._)oJ2
1300vS Rs K LT
1o o4
4
>R6 \:\OLTAGE
230(?\' INPUT_TO
SRy DEFLECTING
3 Rig ELECTRODES
SifAGE g :
VoL a00v2R8_Focus
SUPPLY * s (
3ciov::'*9
S
Caf SRi0 <Ca
T 100v v
cg 607
INTENSITY  R2|
TION
GRID h?SPDLwa"A o 92CM-9131
Ci: 0.5 pf, 3000 volts R11 R12: Dual 1-megohm'potentiometerj
c2: 8 uf, 250 volts 112 watt
. R13 R1%: Dual 1-megohm potentiometer
€3: 1 uf, 200 volts /2 watt p /
Ch: 1 pf, 200 volts R15 R16 R17 R18: 1.5 megohms, 1/2
C5: 0.05 uf, 3000 volts watt
C6 C7 C8 C9: 0.05 uf, 600 volts R19: 2 megohms, 1 watt
R1 R2: 510000 ohms, 1/2 watt R20: 510000 ohms, 1/2 watt

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

R21: 5 megohms, 1/2 watt

R7: 220000 ohms, 1/2 watt R22: 5100 ohms, 1/2 watt
R8: 500000~ohm potentiometer, Ti: Transformer, with 6.2—vo1t/1-
1/2 watt ?mpere ?econdary, insulated
. or at least 3000 volts, such
R9: 300000 ohms, 1/2 watt as Thordarson T26F65.
R10: 10({(}20;;?({1 potentiometer, F1: 1-ampere fuse
Devices and arrangements shown or described herein may
use patents of RCA or others. Information contained
herein is furnished without responsibility by RCA for
its use and without prejudice to RCA's patent rights.
4-57 CE-9131

TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3WPI
AVERAGE CHARACTERISTICS

Ef =6.3 VOLTS

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,
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3WPI
CHARACTERISTICS
T T T T T

I £¢£=6.3 VOLTS

[T GRID-N23 VOLTS ADJUSTED FOR FOCUS.
[T GRID-N2| VOLTS=0
[T ====TYPICAL FLUORESCENT-SCREEN

- CURRENT (MEASURED ON SPECIAL

T LABORATORY TUBE).

5.0
MAX. ULTOR
CURRENT
FOR ANY TUBE =]
n
4.0
RECOMMENDED
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ul N CURRENT
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o 4

g 2.0 inE 200
D =3

100

FLUORESCENT-SCREEN MICROAMPERES

1000

TUBE DIVISION

1500 2000
ULTOR VOLTS

2500

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS
I N
[~ E£=6.3 VOLTS
I GRID-N23 VOLTS ADJUSTED FOR FOCUS.
H- ULTOR CURRENT.
[~ === FLUORESCENT-SCREEN CURRENT
H- (MEASURED ON SPECIAL LABORA-
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3WP2 N
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

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

General:

Phosphor (For Curves, see front of this Section). . . . . . P2
Fluorescence. « « v v v v v v v v v 0 v o Greenish-Yellow
Phosphorescence . . . .« « . .« . .. .. Greenish-Yellow

Persistence . « « o v v v v o v o 0w e e e e Long

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

3WPII
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3WP11 is the same as the g3WP1 except for the following
items:

General:

Phosphor (For Curves, see front of this Section). . . . . P11
Fluorescence. + v v v v v v v v v v e e e e e e e e e Blue]
Phosphorescence . « v v v v v v v v v e e e e e e . Blue)

Persistence . « v v v v v v i v 0 e e e e e e Short

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

P~
4-57 TUBE DIVISION DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5ABPI 7
OSCILLOGRAPH TUBE
1,3, "
je—— 54 ¢ 732 —>
SCREEN DIA.
|~— 9,
4 /|6 MIN ‘
| '/4R/"1 878"
p
6 '/4’
1 13,
th 273,
~
|09/32
] MAX.
POST-ULTOR "
RECESSED 16 3,
SMALL BALL 4
CAP A
JETEC N2JI-22
_|
L'\ 2’{ '/’6’
MEDIUM-SHELL
DIHEPTAL
12-PIN
BASE
92CM-7842 JETEC N28I12-37
Q OF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM PERPENDICULAR
ERECTED AT CENTER OF BOTTOM OF BASE
JUNE 1, 1953 TUBE DEPARTMENT CE-7842

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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TYPICAL CHARACTERISTICS

E¢=6.3 VOLTS

T T T T T T T T T T T

H GRID-N23 VOLTS ADJUSTED FOR FOCUS
H POST-ULTOR VOLTS=2xULTOR VOLTS
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TUBE DEPARTMENT
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RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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GRID-N23 VOLTS ADJUSTED FOR FOCUS

POST-ULTOR (GRID N2 5 & COLLECTOR) VOLTS

GREATER THAN ULTOR(GRIDS N22 & N24)

VOLTS

GRID-N21 VOLTS=0

a— MAX. TOTAL CURRENT FOR ANY TUBE

=== TYPICAL FLUORESCENT-SCREEN

(POST-ULTOR) CURRENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS
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5ADP|
AVERAGE CHARACTERISTICS
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RID-N23 VOLTS ADJUSTED FOR FOCUS.

POST-ULTOR (GRID N2 5 & COLLECTOR) VOLTS
GREATER THAN ULTOR(GRIDS N22 & N24)
VOLTS.

GRID-N2| VOLTS=0

——— MAX. TOTAL CURRENT FOR ANY TUBE.

=== TYPICAL FLUORESCENT-SCREEN
(POST-ULTOR) CURRENT.
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TYPICAL CHARACTERISTICS
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H Eq=6.3 VOLTS
H GRID-N23 VOLTS ADJUSTED FOR FOCUS

POST-ULTOR VOLTS=2xULTOR VOLTS 3
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5ABP4 <

OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5A4BP4 1s the same .as the 54ABP1 except for the following
items:

General:

Phosphor (For curves, see front of this section). . P4—Sulfide Type|
FlUOreSCeNCe. v v v v o v v v 4 o o s o 0 o v o 0 o s White|
Phosphorescence © v v v o v o v o v 4 e 0 e e . n .. White

Persistence . v« v v v v 0 v i v i e e e e e e e e Short

THE PERSISTENCE CHARACTERISTICS

of the P4-sulfide phosphor are the same as those shown for
the P11 phosphor at the front of this Section

5ABP7
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
The 5ABP7 is the same as the 5ABP1 except for the following|
items:
General:
Phosphor (For Curves, see front of this Section). . . . . P7
Fluorescence. . « .« . . e e e e e e e e e e e e e e Blue
Persistence . . . . . e e e e e e e e e e e e e Short]
Phosphorescence . « « & v ¢ v v v 00 0 . Greenish-Yellow
Persistence « v v v v o o v 4 0 e v e e e e e e e s Long
S5ABPII
OSCILLOGRAPH TUBE
POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 54BP11 is the same as the 5ABP1 except for the following
items:

General:

Phosphor (For Curves, see front of this Section). . . . . P11
Fluorescence. « « « « « & e e e e e e e e e e e e Blug]
PhOSPhOTESCENCE & v v ¢ v o o o o o & & & o o o o o o » Blug|

Persistence « v v v o 4 o 4 4 v a4 e e e e e e . Short

NOV. 1, 1955 DATA

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY






5ADPI
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . e 630 ac or dc volts
Current. « « v v v v v 0.6 +10%2 . . ... .. . .amp
ADirect Interelectrode Capacitances:
Grid No.1 to all other electrodes. . 4.2 to 7.9 puf
Cathode to all other electrodes. . . 3.1 to 5.8 uuf
Deflecting electrode DJ;to
def]ectmg electrode DJ, . . . . . 1.7 to 3.1 puf
Deflecting electrode DJ
deflecting electrode BJ ..... 0.7 to 1.3 pupf
OJ, to all other electrodss. . . . . 4.4 to 9.2 wuf
DJ, to all other electrodes. . . . . 4.4 to 9.2 wuf
DJ3 to all other electrodes. . . . . 2.8 to 5.3 pf
DJ; to all other electrodes. . . . . 2.8 t0 6.3 uuf
Facep]ate Flate o v v v v v v v o e e e .Clear Glass
Phosphor (For Curves, see front of this Sectlon) ..... P1
Fluorescence « v v v v v v v v W e e e e e e e .Green
Phosphorescence. v v v v v v v v v v i e 0 e e e e .Green
Persistence. . « v« v v v o . . e e e e e e e Medium
Focusing Method. . . . . . . . . o o o . o o .. Electrostatic
Deflection Method. « v v ¢ v v v v v v v v v v s Electrostatic
Deflecting—electrode
arrangement. . . . . . . .. ... See Dimensional Qutline
Overall Length . . . . . . . . ..+ .. 16-3/4" + 3/16"
Greatest Diameter of Bulb. . & ¢ v & v v« v 5-1/4" + 3/32"
Minimum Useful Screen Diameter . . . . . . . . . . . . 4-1/2"
Weight (Approx.) « « v v v v v v W e e e e e 2-1/2 1bs
Mounting Position. o v v v v v v v 0 0 v v e e e e e e e Any
Cap. « v & v 0 e e e . Recessed Small Ball (JETEC No.J1-22)
BUTD v v v e e e e e e e e e e e e e e e e e J42
Base . . . . . Medlum—SheH Diheptal 12-Pin (JETEC No 812—37)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 14J
Pin 1-Heater Pin 9-Ultor
Pin 2 -Cathode (Grid No.2,
Pin 3—Grid No.1 Grid No.4)
Pin 4 —No Connec— Pin 10 -Deflecting
tion-Do Electrode
Not Use

DJ2
Pin 5-Grid No.3 Pin 11 -Deflecting

Pin 7-Deflecting Electrode
Electrode DJ
DJs3 Pin 12 - No Connec~
Pin 8~Deflecting tion
Electrode Pin 14 ~Heater
DJs Cap ~ Post-Ultor
(Grid No.5,
Collector)
12-56 TENTATIVE DATA 1

TUBE DIVISION
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& 5ADPI
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with

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

Equ‘ipment Design Ranges:

With any post-ultor voltage (E; ) between 2000* and 6000 volts

and any ultor voltage (Ebu) getueen 1500** and 2600 volts
Grid-No.3 Voltage
for Focus. . . . . 20% t034.5% of Ec, vol ts
Grid-No.l Voltage

for Visual Ex-

tinction of Unde-

flected Focused

Spot .« . .. ... -2.25% to-3.75% of E¢ volts
Grid-No.3 Current 4

for Any Operating

Condition. . . . . -15 to +10 pamp
Deflection Factors:#

When EC =2 x E; :

hd At or near this rating, the effective resistance of the ultor supply
should be adequate to 1imit the ultor input power to 6 wat

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

Recommended minimum value of ultor voltage.

##With heater voltage of 6.3 volts, post-ultor voltage of %000 volts
ultor voltage of 2000 volts, grid-No.3 voltage adjusted to give focus,
grld -No.1 voltage adjusted to give spot that is just visible, each

eflecting electrode connected through a i-megohm Tresistor to ultor,

and the tube shielded from all extraneous fields, the center of the
undeflected, focused spot will fall within a circle having an 8-mm
radius concentric with the center of the tube face.

*

*k

#. see next page.

12-56 TUBE DIVISION TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

POST-ULTOR VOLTAGE . . . . . . . « . . . . 6000 max. volts
ULTOR VOLTAGE. + « « v v v v v« v & . . 2600 max. volts
RATIO OF POST-ULTOR VOLTAGE TO

ULTOR VOLTAGE. . . . . . . . « . v . .o 2.3:1 max.

GRID-No.3 VOLTAGE. . . . . . . . .+« « . 1000 max. volts
GRID-No.1 VOLTAGE: .
Negative bias value. . . . . . e e 200 max. volts|
Positive bias value® . . . . . . . . .. 0 max. volts|
Positive peak value. . . . . . . . . .. 2 max. volts

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

respect to cathode . . . . . . e e 180 max. volts|

DJ; &°Ddy. . o 26.7t033.3 v dc/in./kv of Ec,|
Dz & Ddge = . . 20.3 tc 25 v dc/in./kv of Ec4‘
When Ec = Eg
DJy & DJ2 . 21.5 to 26.5 v dc/in./kv of EC4
DJz & Ddge + 16 to 20 v dc/in./kv of E¢
Spot Position . AH 4



SADPI 7
OSCILLOGRAPH TUBE

Examples of Use of Design Ranges:

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

Voltage for

Focus « » . . . 400t0690 300tob515 400 to690 volts|
Grid-No.1

Voltage for

Visual Ex—

tinction of

Undeflected

Focused Spot. . =-45to-75 -34to-56 -45to-75 volts
Deflection

Factors:#

DJy & DJy . . 43 1053 401050 53.4t066.6 v dc/in.

Ddz & DJ4 .+« . 32to40 30.5t037.5 40.6to50 v dc/in.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance. . . . . . 1.5 max. megohms|
Resistance in Any Deflecting—
Electrode Circuit®™ . . . « . . o . . 5.0 max. megohms

SPECIAL PERFORMANCE DATA

With post-ultor voltage of 3000 volts
and ultor voltage of 1500 volts
Line Width® . . . . . v v v v oo .. 0.030 max. inch
Peak Grid-No.1 Drive from
Spot Cutoffé. . v v v v v v v v v o 45 max. voltg
Raster Shape. « v « v ¢ v 0 o o o & 4 . §

# The deflecting electrodes in the 5ADP1 are designed to have extra-high
deflection sensitivity and consequently produce less than full-screen
deflection. With post-deflection acceleration, the length of deflection
in either horizontal or vertical direction may be limited to 4-1/4
inches; without post—deflection acceleration, deflectionto full screen
diameter will ordinarily be obtained.

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

Under the following conditions: heater voltage of 6.3 volts, bright—
ness of 15 foot-lamberts measured on a 2" x 2", ¥49-line raster with
high-frequency scanning applied to deflecting electrodes DJ, and DJ,.
For line-width measurement, the hggn—frequer;cy scannln% is adjustéd
to give a raster width of 12 cm with the grid-No.3 voltage adjusted
to give sharpest focus at center of tube face. Raster height is con-
tracted until individual scanning lines are just barely distinguishable.
Line width is expressed as the quotient of the contracted raster height
measured at the center line of the tube face divided by tne number
of scanning lines (49).

Under the following conditions: heater voltage of 6.3 volts, grid-No.3
voltage adjusted for focus, and grid-No.1 voltage adjusted to give
visible raster, With 49-1ine 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.

i

12-56 TUBE DIVISION TENTATIVE DATA 2
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5ADPI
OSCILLOGRAPH TUBE

L g
5t Y —
SCREEN DIA,

r____ |

4 75 MIN, ‘

wRr—) 875

10%2
B MAX.
POST-ULTOR "
RECESSED 16 3,
SMALL BALL b
CAP E
JETEC N2JI-22
-
\‘—-2”¢hg
MEDIUM- SHELL
DIHEPTAL
12-PIN
BASE
JETEC N2Bj2-37
92CM-9098

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

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING
| TEMS MAY VARY FROM THE TRACE PRODUCED BY DJ; AND DJ BY
THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT FHE TUBE
AXIS): PIN 5,+10°; SIDE TERMINAL (ON SAME SIDE OF TUBE
AS PIN 5), +10°. ANGLE BETWEEN DJ; - DJ, TRACE AND DJ 53—
DJy TRACE 1S 90° =%I°,

DJy AND DJ, ARE NEARER THE SCREEN. DJ3 AND DJy ARE NEARER
THE BASE. WITH DJ; POSITIVEWITHRESPECT TO DJ,, THE SPOT
WILL BE DEFLECTED TOWARD PIN 5; LIKEWISE, WITH DJ3 POSITIVE
WITH RESPECT TO DJ,, THE SPOT WILL BE DEFLECTED TOWARD PIN 2.

12-56

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-9098
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5AHP7,5AHP7-A
OSCILLOGRAPH TUBE

ELECTROSTAT IC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 . ... .. ac or dc volts
Current. . . . . . . .. 0.6+ 10% . . . .. .. ... amp
Direct Interelectrode Capacitances (Approx.):
Grid No.l to all other electrodes. . . . . 6 e f
Cathode to all other electrodes. . . . . . 5 uuf
Faceplate, Spherical . . . . . . . . .« . . .. Clear Glass
Pt oF Surees Tybe 5AHP7 Type 5AHP7-4
section) s « o 4 4 . . P7" P7—Aluminized
Fluorescence . . . Blue Blue
Phosphorescence. . Greenish-Yellow Greenish-Yellow
Persistence. . . Long Long
Focusing Method. . . . . . . . . . . . . o . .. Electrostatic
Deflection Method. . . . . . . . . . o . o o . o .. Magnetic
Deflection Angle (Approx.) . . . « . . v o o v o v o .. 539
Overall Length . . . . . . . v o v o v v v o 11-1/8" + 1/4"
Greatest Diameter of Bulb. . . . . . . . .. 4-15/16" + 3/32"
Minimum Useful Screen Diameter . . . . . . . . . . .. 4-1/4"
Weight (Approx.) . . . . v o v o v o o oo oo 11b 6 o7
Mounting Position. . . . . . . . v o v v o oo Any|
Cap. + v v v e e Recessed Small Ball (JETEC No.J1-22)
Bulb o v v v o e e e e s e e e e e e J39-1/2
Base . . . . . .. Medium-Shell Octal 8-Pin (JETEC No.B8-11),
or Long Medium-Shell Octal 8-Pin (JETEC No.B8-65)
Basing Designation for BOTTOM VIEW . . . . . . . . .. 8EF|
Pin 1 — No Connec— Pin 7 — Cathode
tion @n® Pin 8 — Heater
Pin 2 - Heater Cap — Ultor
Pin 3 - Grid No.2 © (& (Grid No.3,
Pin 4 — Grid No.4 Grid No.5,
Pin 5 — Grid No.1l @ ® Collector)
Pin 6 — No Connec— ORIO
tion
Max imum Ratings, Design-Center Values:
ULTOR VOLTAGE. . . . . . . . . .« o .. 10000 max. volts
|GRID-No.4 VOLTAGE:
Positive value . . . . . . . . . . .. 1000 max. volts
Negative value . . . . . . . . . . . . 500 max. volts
GRID-No.2 VOLTAGE. . . . . . . « . . . . 700 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . . 180 max. volts
Positive bias value* . . . . . . . . . 0 max. volts
Positive peak value. . . . . . . . .. 0 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect to cathode. 180 max. volts
Heater positivewith respect to cathode. 180 max. volts

*: See next page.

12-56 TUBE DIVISION TENTATIVE DATA
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5AHP7, 5AHP7~-A
OSCILLOGRAPH TUBE

Equipment Design Ranges:

With any ultor voltage (Ec ) between 5000# and 10000 volts

and grid-No.2 voltage (Ecy) between 300 and 700 wolts

Grid-No.4 Voltage for

Focus - with Ultor

Current of 100 wamp. . . 0% to 3.6% of Ecg volts
Grid-No .1 Voltage for

Visual Extinction of

Undeflected Focused

Spot . . . P -11% to -25.7% of Ec, volts
Grid-No.4 Current. . . . . -25to +25 pamp
Grid-No.2 Current. . . . . -15to +15 pamp
Spot Position. . . . . . . ##

Examples of Use of Design Ranges:

With wltor voltage of . 7000 volts

and grid-No.2 voltage of 300 volts

Grid-No.4 Voltage for

Focus with Ultor

Current of 100 wamp. . . 0to 250 volts
Grid-No.1 Voltage for

Visual Extinction of

Undeflected Focused

Spot . . . ... -33 to-77 volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

SPECIAL PERFORMANCE DATA

Line Width:
For ultor voltage of 7000 volts. . . . . 0.013 max.4 inch
*

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

# Brilliance and definition decrease with decreasing ultor voltage
Recommended minimum ultor voltage for the 5AHP7 is 5000 volts
recommended minimum for the 5AHP7-A is 7000 volts.

## With the tube shielded from extraneous fields, the center of the|
undeflected, focused, low-nnten31ty spot will fall within a circle
having a 5/16~inch radius concentric with the center of the tube face.

A with JETEC peflecting Yoke No.120, or equ1valent, and under the
following conditions: heater voltage of 6.3 volts, ultor current
of 100 microamperes, grid-No.2 voltage of 300 volts, and a 49-1ine
raster. Raster width is adjusted to 11.% cm and the grid-No.4
voltage is adjusted to give sharpest focus at center of tube face.
Raster height is contracted until individual scanning lines are
just barely distinguishable. Line width is expressed as the quotient
of the contracted raster height measured at the center line of the
tube face divided by the number of scanning lines (49).

12-56 TUBE DIVISION TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5AHP7, 5AHPT7-A
OSCILLOGRAPH TUBE

e 4'%6 £ Y3 —

13,7 SCREEN DIA.
“16 I‘_ 4" MIN, T

/',\ l7°46’

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AX1S) OF £ 10°, ULTOR TERMINAL IS ON SAME SIDE OF TUBE
AS PIN 5.,

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
GAUGE 1.430" + ,003" - ,000" {.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.

]'—" Vg R.
T TRANSPARENT
o T L INSULATING
alle , COATING
PR 1“MIN. RADIUS
A
3n3
13136
- - = 1 . -
REFERENCE {_ULTOR
LINE RECESSED SMALL
(NOTE 1) BALL CAP
JETEC Ne JI-22
(NOTE 2)
L
7 — | |=—1.375"+.055" "7
e MEDIUM- t s
+Vg SHELL OCTAL
8-PIN BASE
JETEC NeB8-11 .
OR
LONG MEDIUM-
SHELL OCTAL
8-PIN BASE
JETEC Ne B8-65 T
(NOTE 3)———{» |
! 92CS-8694
NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY

12-56

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

TUBE DIVISION CE-8694




ULTOR VOLTS=5000-10000
GRID N2} BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT.

ULTOR MICROAMPERES

1800

160

140

1200

80

400

T
T
i
it

¢}

L
10 20 30 40 50 60
PEAK GRID-N2I DRIVE FROM SPOT CUTOFF—VOLTS

TUBE DIVISION 92CM-9088
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5AUP24

[

4
COLOR FLYING-SPOT CATHODE-RAY TUBE
HIGH-RESOLUT ION CAPABILITY ALUMINIZED SCREEN
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
For use as flying-spot scanner incolorvideo-sig¢nal Senerators
DATA
General :
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . 6.3 . . . . ac or dc volts
Current. . . . . 0.6 10% e e e .o.amp
Direct 1ntere1ectrode Capacntances
Grid No.l1 to all other electrodes. . . . . 8 et
Cathode to all other electrodes. . . . . . 5 puf
External conductive neck
coating to ultor . . . . . . . . . . .. 500 max. puf
100 min. puf
Faceplate, Flat. . . . . . . . .. . .« ... .. .Clear Glass
Phosphor . . . . . . . O . .. P24
A] uminized
Fluorescence . . . . . . . v v v i v i e e e e e Green
Phosphorescence. . . . . . . . . . . . . . .. . . . .Green
Persistence. . . . . . . . . . .. e e v« o . . . .Short
Focusing Method. . . . . . . . . . .. . . . . .Electrostatic
Deflection Method. . . . . . . . . . . . ... ... Magnetic
Deflection Angle (Approx.) .............. . 400
Overall Llength . . . e e e 12-1/2" + 3/8"
Greatest D|ameter ..... e e e e e e e . 5"+ 1/8"
Minimum Useful Screen Dlarneter e e e e e e e 4-1/4"
Operating Position . . . . . . . . . . . . ... . Any
Weight (Approx.) . . . . . . . . . . ... .. 1.4 lbs
Cap. . . - . ... Recessed Small Cavity (JETEC No.J1-21)
Socket . . . . . . . .« .+ . . . See Operating Considerations
Base . . Sma]] Shell Duodecal 7-Pin (JETEC Group 4, No.B7-51)
Basing Designation for BOTTOM VIEW . . . . . . . . . . . 12C
Pin 1-Heater Pin 11 - Cathode
Pin 2-Grid No.1 Pin 12 - Heater
Pin 6-Grid No.3 Cap - Ultor
Pin 7= Internal (Grid No.4,
Connect ion— Collector)
Do Not Use C - External
Pin 10 -Grid No.?2 Conductive
Neck Coating
Max imum Ratings, Design-Center Values:
ULTOR VOLTAGE. . . . . . . . . .. B 27000 max. volts
GRID-No.3 VOLTAGE. . . . . . . . . .. . 6000 max. volts
GRID-No.2 VOLTAGE. . . . . . . e 350 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . .. . 150 max. volts
Positive-bias value. . . . . . . L 0 max. volts
Positive-peak value. . . . . . . . . . 2 max. volts
< Indicates a change.
9-58 ELECTRON TUBE DIVISION DATA 1
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5AUP24
COLOR FLYING-SPOT CATHODE-RAY TUBE

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

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

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 pa .  17%t021.5% of E;, 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 design

utilizes grid-No.2 voltage

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

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

For ultor voltage of 217000 volts
Grid-No.3 Voltage for focus

with ultor current of 200 pa . 4600 to 5800 volts

Grid-No.2 Voltage when circuit

design utilizes fixed grid-

No.1 voltage of =70 volts for

visual extinction of undeflec—

ted focused spot . . . .. 140 to 350 volts
Grid-No.l Voltage for visual

extinction of undeflected fo-

cused spot when circuit design

utilizes grid-No.2 voltage of

200 volts. . . . . . .. . —40 to -100 volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
® Brilliance and definition decrease with decreasing ultor voltage. In

general, the ultor voltage should not be less than 20,000 volts.

OPERATING CONSIDERATIONS

X-Ray Warning. X-ray radiation is produced at the face]
of the 5AUP24 when it is operated at its normal ultor voltage.
These rays can constitute a health hazard unliess the tube is

—|ndicates a change.

9-58 ELECTRON TUBE DIVISION DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

g



e

'Y COLOR FLYING-SPOT CATHODE-RAY TUBE

5AUP24

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

The base pins of the 5AUP24 fit the Duodecal I2-contact
socket. The socket contacts corresponding to the vacant pin
positions should be omitted in order to provide the maximum
insulation for the high-voltage pins 6 and 7. The socket
should be made of high-grade, arc-resistant, insulating
material and should preferably be designed with baffles.

Heater Protection. Althoughmaximum 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 possiblel
momentary arc causes the voltage between heater and cathode to|
exceed the maximum heater-cathode ratings.

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

Resolution of better than 800 lines at the center of the
reproduced picture can be produced by the 5AUP24 when it is|
operated with 27,000 volts on the ultor. At lower ultor]
voltages, the resolution capability decreases. To obtain high
resolution in the horizontal direction, it is necessary to|
useavideo amplifier having a bandwidth of about 20 megacycles.

9-58 ELECTRON TUBE DIVISION DATA 2
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5AUP24
COLOR FLYING-SPOT CATHODE-RAY TUBE —

{
Nl

574"
DIAY

414’ MIN,
SCREEN DIA.

T
s

REFERENCE
LINE
(NOTE 2) \ / (NOTE 1) :
{ ’?’ TRANSPARENT -
- S " Sw v N—EXTERNAL
- _>I 2"t/ INSULATING
T DIA. COATING
g )
+3 47 1.220” \
37 MAX. EFFECTIVE

CENTER OF
l DEFLECTION

RECESSED SMALL
CAVITY CAP
JETEC Ne yI-21 e

EXTERNAL
CONDUCTIVE
L(_ NECK COATING

NOTE 3,

SMALL-SHELL
DUODECAL
7-PIN BASE
JETEC GROUP 4, N2B7-5]

” 1Y £V o]
3 16 %6
DIA.

SEE NOTE 4

92CS-8294R2

NOTE 1: THE PLANE THROUGH THE TUBE AX!S 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 AX1S) OF *+ 10°. ULTOR TERMINAL 1S ON SAME
SIDE AS VACANT P4N POSITION 3.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF

REFERENCE~LINE GAUGE JETEC No.G-1|10 (SHOWN AT FRONT OF

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE

LINE IS DETERMINED BY INTERSECTION OF PLANE CC' OF THE
- GAUGE WITH THE GLASS FUNNEL.

NOTE 3: EXTERNAL CONDUCTIVE NECK COATING MUST BE GROUNDED.

NOTE 4: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER
OF THE BOTTOM OF THE BASE.

e

9-58 ELECTRON TUBE DIVISION CE-8294R2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5AUP24

T
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E£=6.3 VOLTS

ULTOR (GRID-N24 AND

COLLECTOR) VOLTS =27000

GRID-N23 VOLTS ADJUSTED TO GIVE FOCUS.

GRID-N22 VOLTS=200

SCREEN BRIGHTNESS MEASURED

ON BLANK TV RASTER 4/ X3

1200

1000

SCREEN BRIGHTNESS —FOOT~-LAMBERTS

400

ULTOR OR GRID-N23 MICROAMPERES

300 600
200 400
100 200
[ ’
famani
n
-60 -50 -40 -30 -20 -10 (o]
GRID—Ne! VOLTS
ELECTRON TUBE DIVISION 92CM=-8343RI
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R4
5AYP4
VIEW-FINDER KINESCOPE
METAL-BACKED SCREEN
ELECTROSTATIC FOCUS MAGNET IC DEFLECTION
DATA
General:

Heater, for Unipotential Cathode:

Voltage. . . . . . . .. 6.3 .« . . ac or dc volts

Current.......O6+10%.........amp
Direct Interelectrode Capacitances:

Grid No.1 to all other electrodes. . . . 6 puf
Cathode to all other electrodes. . . . . 5 ppaf
External conductive coating to ultor®. . {750 max. gt
500 min. puf

Faceplate, Spherical . . . . . .. .. ... Clear Glass

Phosphor (For curves, see front of this section). . P4-Sulfide Type,
Metal-Backed

FIUOTESCEeNCE v v v v v o 4 v o w v o v vy v v v .. White
Phosphorescence. . . . . . e e e e e e e e e e e White
Persistence. « « « « « « & « « e« o« « . . .. Short
Focusing Method. . . .« . . . . . . ... ... Electrostatic

Deflection Method. . . . . . W e e e e e e e e . . . Magnetic
Deflection Angle (Approx.) . « « « « « o . . ... .. B30
Overall Length . . . . . . .. e e e e ll 9/16" + 3/8"
Greatest Diameter of Bulb. . . . . . . . . 4-15/16" + 3/32"
Minimum Useful Screen Diameter . . . . . . . L. 4174

Picture Size (within minimum-useful-screen area) . 3~3/8" x.2-1/2"
Weight {Approx.) « « « v v v v v v v v v v v v .. 11b6oz

Mounting Position. « . « « « o o . o . .. . . . Any
Ultor® Terminal. . . Recessed Small Ball Cap (JETEC No. Jl—22)
Bulb . v v v v o C e e e e e J-39-1)2
Base . . . . . long Medlum—SheH Ortal 8-Pin (JETEC No. B8-65)
BOTTOM VIEW
Pin 1 — No Connec— o Pin 6 - Grid No.3
tion o ° Pin 7 - Cathode
Pin 2 - Heater e \e Pin 8 - Heater

Pin 3 — Grid No.2 Cap - Ultor
(Grid No.4,

Pin 4 — No Connec—
! ?iog e ‘ 0 Collector)
Pin 5 ~ Grid No.1 0 °

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE® . . . . . . . . .« . .. . . 10000 max. volts
GRID-No.3 VOLTAGE. . « « v « v« « « . . . 1500 max. volts
GRID-No.2 VOLTAGE. . . . . e e e e e e 410 max. volts

® The *ultor® in a cathode-ray tube is the electrode to which is applled
the highest dcvoltage for accelerating the clectrons in the beam prior
to its deflection. ~In the 5AYPY, the ultor function is performed Dy
grid No.y. Since grid No.4 and co]]ector are connected together within
the 5AYPU, they are collectively referred to simply as “ultor" for
convenience in presenting data and curves.

MAY 1, 1955 TUBE DIVISION TENTAT IVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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VIEW-FINDER KINESCOPE

GRID-No. 1 VOLTAGE:

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

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 180 max. volts
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges: )

For anyultor voltage (Ec,) between 5000* and 10000 volts
and grid-No.2 voltage (f;,) between 200 and 410 volts

Grid-No.3 Voltage for Focus
with Ultor Current of
100 pamp o« o v . 0. 9.8% to 14.1% of E¢y volts

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

Max. Grid-No.3 Current** . . See Curves

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

Field Strength of Adjustable
Centering Magnet . . . . . 0 to 8 gausses

Examples ‘of Use of Design Ranges:

For ultor voltage of 7000 10000 volts
and grid-No.2 voltage of 200 300 volts

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

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

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms|
Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 5000 volts.

i Grid-No.3 current increases as the ultor voltage is decreased.

MAY 1, 1955 TENTATIVE DATA

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5AYP4
VIEW-FINDER KINESCOPE

3

QR
&g) b,
\4

—a'"Ygt I35 —

" 1"
S 4% MIN.USEFUL

{ | SCREEN DIA. _«[\ ~o° l
. ﬂ l ’, 1
78 R. 25, "
7§ fye,
3% % GUhr 76
tly ML
24"R ULTO
| RECESSED SMALL
_ ALL
JETEC NeJi-22
NOTE 1)
REFERENCE
LINE "
(NoTE 2) 4, :
23 EXTERNAL 9, »
. CONDUCTIVE 1 ¥g
COATING 3
(NOTE 4) + Y
1.375"4.055"—] | ’~—
| LONG MEDIUM-
SHELL OCTAL
8-PIN BASE
JETEC NeB8-65
! OTE 3)
92CS-8559

NOTE |: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE
TUBE AX1S) OF + 10°. ULTOR TERMINAL IS ON SAME SIDE OF
TUBE AS PIN 5.

NOTE 2: REFERENCE LINE |S DETERMINED BY POSITION WHERE
GAUGE 1.430" + 0.003" -0.000" (.D. AND 2" LONG WILL
REST ON BULB CONE.

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

NOTE U4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

MAY 1, 1955

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-8559



5AYP4
AVERAGE GRID-DRIVE CHARACTERISTIC

T T I T T I T T T Ty
P T T e T
Ef= 6.3 VOLTS

ULTOR (GRID N2 4 AND
COLLECTOR) VOLTS = 10000

GRID-N=2 3 VOLTS ADJUSTED TO GIVE FOCUS

AT AVERAGE RASTER BRIGHTNESS
| GRID N2 | BIASED TO CUTOFF OF FOCUSED
RASTER

' RASTER SIZE=3 ¥ x 21"
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF
FEB. 24, 1955 TUBE DIVISION 92CM -8542
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5AYP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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5AYP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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5AZP4 J
PROJECTION KINESCOPE

ALUMINIZED FLUORESCENT SCREEN
FORCED-AIR COOLED AT MAXIMUM ULTOR INPUT

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
DATA
General:
“'Heater, for Unipotential Cathode:
Voltage. « « « « « v .« 6.3 . .....acordcvolts
Current. o v v v v o v 0.6 +10% . « « v« & o .. .amp
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes. . . . . . 8 max. puf
Cathode to all other electrodes. . . . . .. L
Faceplate, Spherical . . . « . « « .« . . . Non-browning Glass
Refractive index « v v v v v v v v 0 v v v v 0 0 oW 1.519
Phosphor (For curves, see front of this section). .P4—Silicate Type
Aluminized
Fluorescence « « v v v v v v v v v v v v v e e White
Phosphorescence. . « « v v v ¢ ¢« « & « . . .« . White
Persistence. . . + . « . . . e e e e .+ . Medium

Focusing Method. . . . .
Deflection Method. . e e
Deflection Angle (Approx) e e e

« e v s e« .. JElectrostatic
S Magnetlc

. .. 50°
Overall Length . . . . ¢ v v v v v v v v v 12—3/16" + 3/8"
Greatest Diameter of Bulb. . . . . . . . . . . .. 5" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . e oeoe . A=1/2n
Minimum Optical-Quality-Circle Diameter. . . . . . . . 4=1/4"
Weight (Approx.) .« . « « « .+ « . e e e e e e e . 1172 Tbs
Mounting Position. « « v v v v v v v v v 0w .. . Any
Ultor lead « « « v v o . . Mo\ded—On Insulated Cable 48" Long
BUulb v v v vt e e e e e e e e e e e e e e e e e e J-40

Base . . . . . . Small-Shell Duodecal 7-Pin (JETEC No.B7-51)
Basing Destgnation for BOTTOM VIEW . . . . . . . . . . 12AA

Pin 1 - Heater OXO) Pin 11 - Cathode

Pin 2 - Grid No.1 Pin 12 — Heater

Pin 6 - Grid No.3 ’ Flexible

Pin 7 - Internal Cable - Ultor
Connection- O ‘ (9 (Grid No.4,
Do Not Use (@) ) Collector)

Pin 10 - Grid No.2

NOTE: Socket contacts for vacant pin positions 3,4,5,8,
and 9 should be removed so that maximum insulation
is provided for pins 6 and 7.

Air Flow to Face (When average ultor input exceeds 9 watts):
An adequate air flow sufficient to limit the faceplate
temperature to the specified value should be delivered
perpendicularly from a nozzle having a diameter of about
2 inches onto the face of the tube when it is in opera-
tion. The blower should have adequate capacity to pro-
vide for a total system pressure drop including that of
the air filter.

Face Temperature .« . « v « @ v o o o « . 100 max. oC

4-56 TUBE DIVISION TENTATIVE DATA 1

RADIO OF AMERICA, NEW JERSEY




5AZP4
PROJECTION KINESCOPE

Maximum Ratings, dbsolute Values:

ULTOR VOLTAGE. . . . « & v v v v v v v v 40000 max. volts
ULTOR INPUT (AVERAGE):
Without forced-air

PEAK HEATER-CATHODE VOLTAGE:

Heater positive with respect tocathode . 10 max. volts

Equipment Design Ranges:
For any ultorvoltage (E; ) between 35000* and 40000 volts

Grid-No.3 (Focusing Electrode)

Voltage for ultor current

of 300 wamp. « + .« . .. . . 18.5% to 22.5% of E¢ volts|
Grid-No.2 Voltage when cir- 4

cuit design utilizes grid—

No.1 voltage (Ec,) a

fixed value for raster

cutoff o v v v v oL 2.15 to 5.4 times E. volts
Grid-No.1 Voltage for Visual !

Extinction of Focused

Raster when circuit design

utilizes grid-No.2 voltage

(Ecz) at fixed value . . . . -18.5% to —46.5% of Ec, volts
Maximum Grid—No.3 Current

for ultor current of

300 pamp o v 0 0 0w e e e 100 pamp
Grid-No.2 Current. . . . . . . -15 to +15 pamp|

Examples of Use of Design Ranges:
For ultor voltage of 36000 volts

Grid-No.3 (Focusing Electrode)

Voltage for ultor current

of 300 gamp. « + + v . . . . 6650 to 8100 volts
Grid-No.2 Voltage when cir-

cuit design utilizes grid-

No.1 voltage of —65 volts

for raster cutoff. ... . .. 140 to 350 volts
Grid-No.1 Voltage for Vusual

Extinction of Focused Raster

when circuit design utilizes

grid-No.2 voltage of 200

volts. v v v v v v v w e -37 to -93 volts

*

cooling of faceplate . . . . . . . . . 9 max. watts|
With forced-air !
cooling of faceplate . . . . . . . .. 12 max. watts]
GRID-No.3 VOLTAGE. . . . « v v v v v o o 9000 max. volts
GRID-No.2 VOLTAGE. . . . . . . ¢ e e e e s 400 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . « v . . 150 max. volts
Positive bias value. « « « « « v v o « 0 max. volts

Heater negative with respect tocathode . 175 max. volts|

: See next page.

4-56 TENTATIVE DATA 1

TUBE DIVISION
RADIO OF AMERICA, NEW JERSEY

Positive peak value. . . « « « « o « .+ . 2 max. volts| —
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5AZP4 g
PROJECTION KINESCOPE

Maximum Circuit Values:

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

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

OPERATING CONS IDERATIONS

X-ray radiation is produced at the face of the 5AZP4 when
it is operated at its normal ultor voltage. These rays
can constitute a health hazard unless the tube is ade-
quately shielded. For X-ray shielding considerations,
see sheet X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES at
front of this Section.

An air-cooling system is required to cool the face of the
BAZP4 when the tube is operated with an average ultor in-
put in excess of 9 watts. The system consists of a suit-
able blower and air duct, having an outlet diameter of
about 2 inches, directed perpendicularly onto the face of
the tube. The air flow must be adequate to limit the
faceplate temperature to 100°C.  The cooling air must not
contain water, dust, or other foreign matter. The air-—
cooling system should be electrically interconnected with

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

4-56 TUBE DIVISION TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5AZP4

PROJECTION KINESCOPE

v
5"ty

4% MIN,

SCREEN DIA,
opnc;u_-owu.nv
‘/4 MIN DIA

- lss"

T MIN, . ERTEN
ULTOR MOLDED-ON ——=
INSULATED CABLE. -5°F
487 LONG (APPROX) ]
TO BULB WALL ¥T- 2100” ¥
" "
(NOTES 1 2 4) N 200' . 4%;
+ ¥
I%"MAX.r 7.255'] "-25"7/
DIA, 4,200 EXTERNAL
/ INSULATING
REF%RENCE LINE. COATING
NOTE 2) IS 3,
j 12%e
3,
NOTE 5 7
"
l 950" 4.
\ +¥g
27
D — le—17%6 t%e
SMALL-SHELL |
DUODECAL
7-PIN " BASE l
JETEC N2 B7-5I
(NOTE 3) W
. 92CM-8556
4-56 CE-8556A
TUBE DIVISION .
RADIO C OF AMERICA, NEW JERSEY
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PROJECTION KINESCOPE

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX!IS AND ULTOR-CABLE CONNECTION AT BULB WALL BY ANGULAR
TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF # 20°. UL-
TOR-CABLE CONNECTION IS ON SAME SIDE AS VACANT PIN PO-

SITION No. 3.
NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITION WHERE
GAUGE 1.500" + 0.003" - 0.000" |.D. AND 2" LONG WILL

REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT-
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO
MOVE FREELY. SOCKET CONTACTS CORRESPONDING TO VACANT
PYN POSITIONS No.3, 4, 5, 8, AND 9 SHOULD BE REMOVED IN
ORDER TO PROVIDE MAXIMUM INSULATION FOR PINS No.6 AND 7.

NOTE 4: ULTOR CABLE SHOULD NOT BE SHARPLY BENT WITHIN
3" OF BULB WALL.

NOTE 5: THE WINDINGS OF THE DEFLECTING YOKE SHOULD NOT
EXTEND MORE THAN 2" FROM THE REFERENCE LINE TOWARD THE
BASE. THEY SHOULD BE INSULATED TO WITHSTAND 20 KV AND
BE SPACED AT LEAST 1/10" FROM THE TUBE NECK.

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

TUBE DIVISION CE-85568
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AVERAGE DRIVE CHARACTERISTICS
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5BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

Supersedes Type 5BP1

General:

Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6 3 t+ 10%. . . . ac or dc volts
Current. . . .. . ... 0.6 . ... . ...... amp.

Direct Interelectrode Capacntances (Approx. ):

Grid No 1 to All Other Electrodes. . .. 8.0 . puf
Dy toDJpy . o v vt oo 1.3 upf
DJ'} toDJg v v v b e e e e e e e e e 1.2 puf
DJ7 to All Other Electrodes. . . . . .. 9.5 upf
DJz to A1l Cther Electrodes. . . . . . . 12.0 . puf
DJ7 to A11 Other Electrodes except DJp . 8.0 upf
DJ2 to All Other Electrodes except DJ1 . 7.5 i
DJ3 to All Other Electrodes except DJ4 . 10.0 . upf
DJg to A1l Other Electrodes except DJ3 . 7.5 ... upf
Phosphor (For Curves, see front of this Section) . . . No 1
FIUOreSCeNCE « v &+ v & v v v & v 4 o s o o v o & o s Green
Persistence. . .« v v v v v vt e e e e e e e e e e Medium
Focusing Method. . . . . .. . . .. .. . .. Electrostatic
Deflection Method. . . . . . . .. . . .. .. Electrostatic
Overall Length . . . . .. e e e e e e e o 16-3/4" & 3/8::
Greatest Diameter of Bulb. . . . . . . . .. 5-1/4" : ;gg"
Minimum Useful Screen Diameter . . . . . . . .. .. 4-1/2"
Mounting Position. . . . . . . . . . 0.0 o000 Any
Base . . . . .. ... ... * 7 Medium Shell Magnal 11—P|n
Basing Designation for BOTTOM VIEW . . . . . . .o .. 1IN
Pin 1-Heater Pin 7- Anode No.2,
Pin 2-No Connection Grid No.2
Pin 3—Deflecting Pin 8-Deflecting
Electrode DJ1 Electr.DJ2
Pin 4- Anode No.1 Pin 9-Deflecting
Pin 5- Internal Con. Electr.DJ3
Do not use Pin 10-Grid No.1
Pin 6-Deflecting Pin 11 - Heater,
Electrode DJg . Cathode

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

With DJ| positive with respect to DJp, 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 t5.|4 and
its intersection with the plane through the tube axis and
pin | does not exceed (00,

The angle between the trace produced by DJz and DJ4 and
the trace produced by DJ; and DJ, is 90° % 30,

JULY 1, 1945 DATA 1
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5BPFA
HIGH-VACUUM CATHODE-RAY TUBE

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

ANODE-No.2 & GRID-No.2 VOL1AGE. . . . . . 2200 max. volts

ANODE-No.1 VOLTAGE. . . . . . 1100 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE
Negative Value. . .« « v v v v o 0 o 125 max.  volts
Positive Value. . . . « v v v o o o . 0 max.  volts]

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

Typical Operation:

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

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

DJpand D2 . . . . ... ....0.404 0,303, . mn/vdc

DJ3and DJ4 . . . . . .. .. .. 0.446 0.33% .. mm/v d
Deflection Factor:**

Ddpand DJ2 . . . . . . ... .. 63 84 . . vdc/in.

DJ3and DJg . . . . .o 57 76 . . vdc/in,

Brﬂhance and definition decrease with decreasing anode-No.2 voltage.
tn general, anode-No.2 voltage should not be less than 1500 volts.

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

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

A see curve for average values.
Individual tubes may vary from these values by % 17%.

Spot Position:

The undeflected focused spot will fall within a I|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 Deflecting-Electrode
Circuit at Heater-Supply Frequency 1.0 mex. megohm
Resistance in Any Deflecting—
Electrode Circuit44 5.0 max. megohms
AL

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

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



5CPI-A
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . « . « v v « . . 6.3 .« . . . .. ac or dc volts
Current. . . . . . . . .. 0.6 « v v v v amp

Direct Interelectrode Capacitances (Approx.):

Grid No.1 to A1l Other Electrodes. . . 8 puf
Cathode to A1l Other Electrodes. . . . 9 puf
DJl to DJ2 .............. 2 SRR TTTA &
DJ3 1O DI ¢ v v e e e e e e e e e e . 2 S IS §
DJ7 to Aﬁ Other Electrodes. . . . . . 9 e upf
DJ, to All Other Electrodes. . . . . . 9 upf
DJ3 to A1l Other Electrodes. . . . . . 7 e e o uuf
DJ3 to A1l Other Electrodes. . . . . . 8 e o oo puf
Phosphor (For Curves, see front of this Section) . . . . P1
Fluorescence and Phosphorescence . . . . . . . . . Green
Persistence of Phosohorescence . . . . . . . . .. Med i um
Focusing Method. . . . . . . . . ... ‘v . . . Electrostatic
Deflection Method . . . . . . . .. .. ... Electrostatic
Overall Length . . . ... . . . . .. . ... 16-3/4" + 3/8"
Greatest Diameter of Bulb . . . . . . . .. 5-1/4" + 3/32"
Minimum Useful Sgreen Diameter . . . . . « . . . . . 4-1/2"
Mounting Positjon. . . . . . . . . .. o o0 .. Any
Cape v « « o . ... 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 Con. Electr.0d;
Do not use Pin 11 —Deflecting
Pin 5~ Anode No.1 Electr.DJq
Pin 7-Deflecting Pin 12-No Con-
Electrode DJ nection
Pin 8 —Deflecting "Pin 14 - Heater
Electrode DJy Cap  —Anode No.3

DJ, and DJ, are nearer the screen
D}s and D54 are nearer the base

With DJy positive with respect to DJy, the spot is de-
flected toward pin 5. With DJ3 positive with respect to
DJy, 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 D.J2 by
the following angu]ar tolerances measured about the tube
axciJs: Pin 5, 10°; Cap (on same side of tube as pin 5),
10°.

The angle between the trace produced by DJ1 and DJ2 and
the trace produced by DJ3 and DJg is 90° + 3°.

OCTOBER 11,1951 TUBE DEPARTMENT DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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SCPI-A
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

IANODE-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
IGRI1D-No. 1 VOLTAGE:
Negative bias value. . . . . . . . . . . 200 max. volts
Positive bias value® . . . . . . . . . . 0 max. volts
Positive peak value. . . . . . . . . . . 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND

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

Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:
For any anode-No.3 voltage (Eb,) between 2000 and 4000 volts
and any anode-No.2 voltage (Ezﬂ) 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 Eby . . . volts
Anode-No. 1 Current of any .
Operating Condition . . -15 to +10 < . . pamp
Deflection Factors: .

xx

When Eb3 =2 x Eb,

N1 &DJy ... 39 to 53 v dc/in.skv of Ep2
DJ3 &DJg « . v o oo 33 to 45 v dc/in./kv of Epp
When Eb3= Eb,
DJp &DJp . ... 31 to 42 v dc/in./kv of Ebp
D3 &DJg = v o0 .. 27 to 37 v dc/in./kv of Ebp
Spot”Position. . . . . . . ##
Examples of Use of Design Ranges:
For anode-No.3
voltage of. . 2000 3000 4000 volts
and anode-No.2
voltage of. . 2000 1500 2000 volts

IAnode—No.1 Volt, 37510690 280 to 515 375 t0690 volts
Grid-No.1 Volt.é -30t0-90 -22.5t0-67.5 -30to-90 volts
Deflection Factors:

Dy &DJ2 ... 62to84 59 to 80 78 to 106 Ll

DJ3 &0Jg . .. 54 to74 50 to 68 66 to 90 o
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
Resistance in Any

Deflecting-Electrode Circuit® . . . . . 5.0 max. megohms

v, O, xx A &, #% ® O see next page. -> Indicates a change.
OCTOBER 1, 1951 TUBE DEPARTMENT DATA 1
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5CPI-A
OSCILLOGRAPH TUBE

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

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

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

A Recommended minimum valuc of anode-No.2 voltage.
& For visual cutoff of undeflected focused spot.

Q Vvolts dc/in,
##

With heater voltage of 6.3 volts, anode-No.3 voltage of 4000 volts,
anode-No.2 voltage of 2000 volts, anode-No.1 voltage adjusted to focus,
3rid—no.1 voltage adjusted to give spot that is just visible, each
eflecting electrode connected through 1-megohm resistor to anode No.2,
and tube shielded from all exiraneous fields, the cénter of the
undeflected, focused spot will fall within a circle having a 12.5-mm
radius concentric with the center of the tube 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 P

i

TYPICAL OSCILLOGRAPH CIRCUIT

_ANODE
¥ N¥3
R Rg Rio Ry
zoggv. &C3s ||l Ny N3
ST R
1 IS l.-
o s B
T
9o V. ﬂ:& R2 3
HIGH- ) 3 ANODE \
b: < S
SUPPLY 3r SR Ri3g 3R 3-%!
b a] > calt g
S
2000 V. 322
oc 3 l Cs™ o
Rg I o3 ——
Te !l
—— Rs O \ 2w 0da
ANODE c7
lc Nel <77
t (o, D
T VOLTAGE
O INPUT
Re 4 soTToM FngT NG
0 DE |
f CATHOOE vew ELECTRODES
105V, | o S GRIDNRI ]
oC TSRETRY; HEATER GRID_MODU-
i1 = SUPPLY Rig LATION INPUT
92CS-6574R3 Ce MW 3 O
C1: 0.1 pf, 2500 Volts RS: 2-Megohm Potentiometer
C2: 1.0 uf, 200 Volts R6: 1.5 Megohms, 0.5 Watt
C3: 0.1 mf, 2500 Volts R7: 0.S5-Megohm Potentiometer
C¥ €5 C6 C7: 0.05-pf, R8 R9: Dual S-Megohm Potentiometer
Blocking Capacxtors‘ R10 R11: Dual 5-Megohm Potentiometer
€8: 0.0001 uf, 2500 Volts R12 R13 R14 R15: 2 Megohms, 0.5 Watt
Ri: 50 Megohms (Fivg 10-Meg- R16: 0.5 Megohm, 0.5 Watt
ohm, 1-Watt Resistors R17: Wot less than 2000 ohms per
in Series) volt of positive signal
R2 R3: 2 Megohms, 0.5 Watt R18: 5 Megohms, 0.5 watt

R4: 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 toremove deflecting-electrode resistors to mini-
mize loading effect on amplifier. In order tominimize spot defocusing,
it isessentlal that anode No.2 be returned to a point in the amplifier
system which will give the lowest possible potential difference between -
anode No.2 and the deflecting electrodes. .

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

OCTOBER 1,1951 TUBE DEPARTMENT CE-6574R3
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5CPI-A
OSCILLOGRAPH TUBE

OCTOBER 1,1951 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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S5CPI-A

E£=6.3 VOLTS

CHARACTERISTICS

ANODE~-N21 VOLTS ADJUSTED FOR FOCUS
ANODE-N23 VOLTS= 2 x ANODE-N22 VOLTS
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P Ef=6.3VOLTS

L ANODE-N2 | VOLTS ADJUSTED FOR FOCUS

ANODE -N2 3 VOLTS GREATER THAN

ANODE-N2 2 VOLTS

GRID~N2 | VOLTS =0

MAX. TOTAL CURRENT FOR ANY TUBE

=== —TYPICAL FLUORESCENT~SCREEN

(ANODE N2 3) CURRENT

NN NN SR NEN R

3000

300

2000

200

FLUORESCENT-SCREEN MICROAMPERES

TOTAL ANODE*VNEE‘ & ANODE-N2 3 MICROAMPERES

1000 Hioo
1400 1600 1800 2000
ANODE-N22 VOLTS
DEC. 24, 1946 TUBE DEPARTMENT 92CM-682I

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5CP7-A
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5CP7-A isthe same as the 5CP1-A, except that it has
a screen of the greenish-yellow, long-persistence type,
designated P7.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
as well as PERSISTENCE CURVES of EUILDUP and DECAY
for the P7 PHOSPHOR are shown at the beginning

of this Section.

APRIL 15,

1947

TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY






o N

5CPII-A
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The S5CP11-A is the same as the 5CP1-A, except that it has
a screen of the short-persistence, blue-fluorescence
type designated P11. Its highly actinic fluorescent
spot of unusually high brightness makes the 5CP11-A par—
ticularly useful for photographic recording. Because
its improved phosphor has exceptional brightness for
a blue screen, the SCP11-A is also quite useful for
visual observation of phenomena.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
as well as the PERSISTENCE CHARACTERISTIC
for the P11 PHOSPHOR are shown at the
beginning of this Section.’

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
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5CPI2
OSCILLOGRAPH TUBE

POST~DEFLECT ION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECT!ION

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

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

It will be noted that the phosphorescence decays expo-
nentially with a8 time constant of about 120 milli-
seconds with the result that the low-level phospho-
rescence is of relatively short duration. Because
of this characteristic, the 5CP12 provides high con—
trast between new and old information with change in
target position. Therefore, the 5CP12 is suitable
for short-range radar equipment involving medium-speed
recurrent phenomena.

The P12 screen is more susceptible to burning than

other phosphors. Therefore, the 5CP12 should be oper-
ated with the rated maximum anode~No.3 voltage and

with the lowest anode-No.3 current which will give

the desired brightness

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC
and the PERSISTENCE CHARACTERISTIC of
the P12 Phosphor are shown at the
front of this Section.

OCTOBER 1,1951 TUBE DEPARTMENT DATA
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. Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . . 8 ppuf
Cathode to All Other Electrodes. . . . . . 5 uuf
Phosphor (For Curves, see front of this Section) . . . . P7
Fluorescence . . . v v v v v v v v e v v v e e e Blue
Phosphorescence. . . . . . . . . « « . .. Greenish-Yellow
Persistence of Phosphorescence . . . . . . . . . .. Long
Focusing Method. . . . . . . . . . ... ... .. Magnetic
'|IDeflection Method. . . . . . . . . . . o o . ... Magnet ic
Deflection Angle (Approx.) . . . v v . o o v v . ... 53°
Overall Length . . . . . . . .. ... ... 11-1/8" + 3/8"
Greatest Diameter of Bulb. . . . . . . . . 4-15/16" + 3/32"
Minimum Useful Screen Diameter . . . . . . . . . L. 4—1/4"

Mounting Position. . . . . . v . . ... L0

Cap. « & v v v v v .. Recessed Small Ball (JETEC No. J1—22)

Base . . . . Long Medium-Shell Octal 8-Pin (JETEC No.B8-65)

BOTTOM VIEW
Pin 1-No @05 Pin 5-Grid No.1
Connection G) ® Pin 6 - No
Pin 2 ~Heater Connection
Pin 3-Grid No.2 @) &) Pin 7 - Cathode
Pin 4 -No N7\ Pin 8- Heater
Connection OMO) Cap =-Araee

Maximum Ratings, Design-Center Values:

ANODE VOLTAGE. . . . . . « . . . . . ... 8000 max. volts
: GRID-No.2 VOLTAGE. « v v v v v v v o v v & 700 max. volts
"IGRID~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

S5FP7-A
OSCILLOGRAPH TUBE
MAGNET IC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 ... ac or dc volts
Current. . . . . .. .. 0.6 & & v v v e e e e amp

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

Brilliance and definition decrease with decreasing anode voltage In
general, the anode voltage should not be less than 4000 volts.

*x

<~Indicates a change.

AUG. 1, 1951 TUBE DEPARTMENT DATA
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5FP7-A
OSCILLOGRAPH TUBE

Grid-No.1 Voltage® . . . . . =25 to =70 =25 to =70  volts
—>|Grid-No.2 Current. . . . . . =15 to +#15 =15 to +15 pamo
Focusing-Coil Current
- (DC, approx.)# . . . . . . 96 t 15% 128 + 15% ma

Spot Position., . . . . . . . ## —_—

Maximum Circuit Values:

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

O for visual extinction of undeflected focused spot.

# For specimen focusing coil similar to JETEC Focusnn? Coil No.106
positioned with air gap toward face plate, and center Tine of airgap
2-3/4 inches from Reference Line (see Outline Drawing), and total
anode current of 200 microamperes.

## The center 0f the undeflected, unfocused spot will fall within a circle |7
having 9-mm radius concentric with center of tube face. 3

OPERATING NOTES
The 5FP7-A utilizes a long-persistence, cascade (two-iayer)
scfeen which exhibits bluish fluorescence of short per—
sistence and greenish-yellow phosphorescence.
Because of its long persistence, the 5FP7-A is particularly
useful where either low-speed non-recurring phenomena or
high-speed recurring phenomena are to be observed. Further-
more, two or more phenomena can be observed simultaneousliy
on the screen bymeans of asuitable switching arrangement.
The persistence issuch 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.I5 (G), the 5FP7-A can
be operated with much lower scanning frequencies.
In general, operation of the 5FP7-A at an anode voltage
below 4000 volts will not give persistence of useable -
brightness. .
QUTLINE DIMENSIONS for Type S5FP7-A
are the same as those for Type 5FP4-A
AVERAGE CHARACTERISTIC CURVE ""
for Type S5FP7-A is the same as that shown for -
Type 7BP7-A
Nex,
->Indicates a change.
AUG. 1, 1951 TUBE DEPARTMENT DATA
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5FPI14-A
OSCILLOGRAPH TUBE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA

General:
Heater, for Unipotential Cathode

Voltage. « + « . . . P T ac or dc volts

Current. o v & o 0 v o 0.6 +10% « v v ¢ v o o o amp
Direct Interelectrode Capacitances (Approx.):

Grid No.1 to all other electrodes. . . . . . 8 ppuf

Cathode to all other electrodes. . . . . . . 5 puf
Faceplate, Spherical . + « « ¢ v v o o o . . . .Clear Glass
Phosphor (For curves, see front of this Sectlon) ... . P14

Fluorescence . + « « « . C e e e e e e e . « « . Purple

Phosphorescence. « « « o v « « & e e e e e e e e e Orange

Persistence. « v v ¢ v v 4 v o 0 4 .. .« .« .Medium Long

Focusing Method. . « . « o . . e e e e e . « . . Magnetic
Deflection Methods & & « ¢ ¢« 4 o « & « « « « » » » . Magnetic
Deflection Angle (ApProxX.) « « o v v v v v v o v v o o« 530
Overall Length . . . .+ & v o v v o v o .. 11-1/8" + 3/8"

Greatest Diameter of Bulb. . . . . . . . . . 4-15/168" £ 3/32"
Minimum Useful Screen Diameter . . . « « & « o « o . . 4-1/4"

Weight (Approx.) « v v v v v v v v o v e e .. 11D 20z
Mounting Positions o v v v o v o v o v o v o v s 0 x .. s Any
Cape v o o v o . « . . Recessed SmaH Ball (JETEC No.J1-22)
BUTD v v v e e e e e e e e e e e e e e e e e . . .J39-1/2
Base « ¢« « o 4 4 . . Medlum—SheH Octa] 8-Pin (JF_TF_C No.B8-11)

Basing Designation for BOTTOM VIEW . . . . . . . . . . .5

Rin 1-No Connec- @ o® Pin 6 -No Connec-

tion tion

Pin 2 -Heater © (&  Pin 7-Cathode

Pin 3-Grid No.2 Pin 8 — Heater

Pin 4 -No Connec— Cap-Ultor

tion A (Grid No.3,

Pin 5-Grid No.1 OMO, Collector)
Maximum Ratings, Design~Center Values:
ULTOR VOLTAGE. . +. v & v v v v v v v o o & 8000 max. volts
GRID-No.2 VOLTAGE. . « v v v v + « & .. 700 max. volts]
GRID-No.1 VOLTAGE:

Negative bias value. « « « &« ¢« ¢« ¢« ¢« « 180 max. volts

Positive bias value* . . . . . C e e e 0 max. volts,

Positive peak value. « « v v v ¢ ¢ o o & 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts|

Heater positive with respect to cathode. 125 max. voltg]

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

12-56 TUBE DIVISION TENTATIVE DATA
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5FPI4-A
OSCILLOGRAPH TUBE

Equipment Design Ranges: K

A

With any ultor voltage (E;_) between 4000* and 8000 wvolts

and grid-No.2 voltage (Ecz) between 150 and 700 volts

Grid-No.1 Voltage for

Visual Extinctionof

Undeflected Focused

Spot . . . . c e e e -10% to -28% of EC2 volts
Grld No.2 Current. e e e -15 to +15 pamg, ..
Focusing=Coil Current (DC)O0 [«/E%mooo x 96] + 15 mal
Spot Position. « & & v v . . ##
Examples of Use of Design Ranges:

With ultor voltage of 4000 5000 volts

and grid-No.2 voltage of 250 250 volts
Grid-No.1 Voltage for

Visual Extinction of
Undeflected Focused
Spot .+ W ... « e o« =25to-70 =25 to -70 volts

Focusmg—-CoH Current (oC) . 96 + 15% 107 £ 15% maj

Maximum Circuit Values:
Grid-No.1-Circuit kesistance ... . . . . . 1.5 max. megohms

SPECIAL PERFORMANCE DATA

Line Width:

For Ultor Voltage of 4000 Volts, . . . . . 0.010 max.* inch
For Ultor Voltage of 5000 Volts. . . . . 0.009 max.4 inch

# Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 4000 volts.

90 For specimen focusing coil similar to JETEC Focusing Coil No.106
positioned with air gap toward faceplate and center line of air gap| _
2-3/u" from Reference Line (See Dimensional Qutline) and ultor current
of 200 microamperes. -

## with the tube shielded from extraneous fields, the center of the up-
def1ected, unfocused, low—intensity spot will fall within a circle
having a 9-mm radius concentrlc with the center of tne tube face.

o With JETEC Deflecting Yoke No.120, or equivalent, and under the follow~
|ng conditions: heater voltage of 6.3 volts, ultor current of 200
mlcroamperes, grid=No.2 voltage of 250 volts, and a u49-line raster.
Raster width is adjusted to 11.4 cm and focusnng>c0|1 current is ad-
justed to give sharpest focus at center of tube face. Raster height
is contracted until individual scanning lines are just barely dis-])
tinguishable. Line width is expressed as the quotient ‘of the contract-:
ed raster height measured at the center line of the tube face divided [<=
by the number of scanning lines (u9).

12-56 TENTATIVE DATA
TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

v v
41576+ 35 7°46"
13, # SCREEN DIA.
Y "
+'6 414 MIN. '\ /g R.
|
29, #
T ¥ Y35 R
. IO"F(
3le 3.~ 24"R.
e 8 53“|~ 3
i I~
. . ) e
\—REFERENCE 1
LINE
" (NOTE 2) I ULTOR
b RECESSED
43,7 SMALL BALL
g CAP
70 JETEC N2 JI-22
7% (NOTE 1)
+5¢
1.375"+.055" > b
MEDIUM-SHELL
t OCTAL 8-PIN BASE
! JETEC N2 B8-11
(NOTE 3)
U 92CS-900IRI

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY
VARY FROM THE PLANE THROUGH THE TUBE AX1S AND ULTOR TERMINAL
BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF
4+ 10°, ULTOR TERMINAL IS ON SAME SIDE OF TUBE AS PIN 5.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
GAUGE 1.430" + ,003" - ,000" |.D. AND 2" LONG WILL REST
ON BULB CONE.

NOTE 3: CENTER LINEOF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTICN FROM THE PERPENDICULAR ERECTED AT THE
CENTER OF THE BOTTOM OF THE BASE.

12-56
TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY

CE-9001R1
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AVERAGE GRID-DRIVE CHARACTERISTIC
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OSCILLOGRAPH TUBE

MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage . . . . . . . .. 6.3 + ... ac or dc volts
Current . . . . . . . .. 0.6 10% . . . . . .. .. amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to all other electrodes . . . . . 8 upf
Cathode to all other electrodes . . . . . . 5 pupuf
Faceplate, Spherical. . . . . . . . . . . . . .. Clear Glass
Phosphor (For Curves, see front of this Section). . . . . P15
Fluorescence—
Visible radiation . . . . . . . . . .. . . .Blue-Green
Invisible radiation . . . . . . . . .. Near— Ultraviolet
Phosphorescence—
Persistence of visible radiation. . . . . . . .Very Short
Persistence of invisible radiation. . . . Extremely Short
Focusing Method . . . . . . e e e e e e e Magnetic
Deflection Method . . . . . e e e Ce Magnet;c
Deflection Angle (Approx.). . . . . . . .. ... .. 5%
Tube Dimensions:
Overall length. . e e . l1-1/8" + 3/8"
Greatest diameter of bu]b ..... .. . 4=15/16" £ 3/32"
Minimum Useful Screen Diameter. . . . . . . . 4174
Weight (Approx.). . . « v« . . o v o . o L. .. 11b 2oz
Mounting Position . . . . . . . . . . . .. . . Any
Cap v « v« « v+ . . . .Recessed Small Ball (JETEC No. Jl~22)
Bulb. v v v v e e e e e L. .J=39-172
Base. . . . . . Medium-Shell Octal 8-Pin (JETEC No. 88—11)
Basing Designation for BOTTOM VIEW. . . . .
Pin 1 — No Connec— Pin 6 - No Connec—
tion ORNO) tion
Pin 2 — Heater © () Pin 7 - Cathode
Pin 3 — Grid No.2 Pig 8 - S}eater
Pin 4 — No Connec— ap — Ultor
tion KA (Grid No.3,
Pin 5 - Grid No.1 ORJO Collector)
Max imum Ratings, Design-Center Values:
ULTOR VOLTAGE . » + « = v « « « « . . . . . 8000 max. volts
GRID-No.2 VOLTAGE . . . . . . . . . .. .. 700 max. volts
GRID-No.1 VOLTAGE:
Negative bias value . . . . . . . .. .. 180 max. volts
Positive bias value™ . . . . . . .. . 0 max. volts
Positive peak value . . e e 2 max. volts|
PEAK HEATER-CATHODE \/OLTAGE
Heater negative with respect to cathode . 125 max. volts|
Heater positive with respect to cathode . 125 max. volts
* At or near this rating, the effective resistance of the ultor supply
should be adequate to hm(t the ultor input power to 6 watts.

10-56 TUBE DIVISION TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

Equipment Design Ranges:
For any ultor voltage (E.,) between gooo# and 8ooo volts
and grid-No.z voltage (E;,) between 150 and 700 wolts

Grid-No.1 Voltage for Visual
Extinction of Undeflected

Grid-No.l Voltage for Visual

Extinction of Undeflected

Focused 'Spot . « . . . . . =25 to ~70 =25 to =70  volts
Focusing=Coil Current (DC). .. 82 to 110 91 to 123 ma

Max imum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . . 1.5 max. megohms

SPECIAL PERFORMANCE DATA
Line Width:

For Ultor Voltage of 4000 Volts . . . « 0.010 max.4 inch
For Ultor Voltage of 5000 Volts . . . . 0.009 max.* inch
# Brilliance and definition decrease with decreasing ultor voltage. In

general, the ultor voltage should not be less than %000 volts.

00 For specimen focusing coil similar to JETEC Focusing Coil No.106
positioned with air gap toward faceplate and center line of air gap
2-3/4" from Reference Line (See Dimensional Outline)and ultor current
of 200 microamperes.

## With the tube shielded from extraneous fields, the center of the
undeflected, unfocused, low—intensity spot will fall within a circle
having a 9-mm radius concentric with the center of the tube face.

A With JETEC Deflecting Yoke No,120, or equivalent, and under the
following conditions: heater voltage of 6.3 volts, ultor current of
200 microamperes, grid-No.2 voltage of 250 volts, and a 49-line raster.
Raster width is adjusted to 11.4 cm and focusing-coil current is
adjusted togive sharpest focus at center of tube face. Raster height
is contracted until individual scanning lines are just barely distin-
guishable. ILine width is expressed as the quotient of the contracted
raster height measured at the centerline of the tube face divided by
the number of scanning lines (49).

Grid-No.2 Current . . . . . . -15 to +15 pamp |
Focusing-Coil Current (DC)°0. [«/ECBMOOO X 96:] + 15% ma
Spot Position . . . . . . .. ##
Examples of Use of Design Ranges:
For ultor voltage of 4000 5000 volts
and grid-No.2 voltage of 250 250 volts

10-56 TUBE DIVISION TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE
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W 0"R. |
3Me 3" 24"R.
sl " 8 53°—
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\—REFERENCE ?
LINE
" (NOTE 2) ULTOR
b RECESSED
3, SMALL BALL
1<g CAP
i JETEC N2 JI-22
776 (NOTE 1)
tlhg I
|.375”:.055'L—J f—
MEDIUM=-SHELL
OCTAL 8-PIN BASE
! JETEC N2 B8-11
| (NOTE 3)
MU W 92CS-900IRI

Y

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AXIS) OF £ 10°, ULTOR TERMINAL IS ON SAME SIDE OF TUBE
AS PIN B,

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
GAUGE 1.430" + .003" -~ .000" 1.D. AND 2" LONG WILL REST
ON BULB CONE.

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

10-56

TUBE DIVISION
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AVERAGE GRID-DRIVE CHARACTERISTIC
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5TP4
PROJECTION KINESCOPE
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 . ... .. ac or dc volts
Current. . . . . . . .. 0.6 v v v e e amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to All Other Electrodes. . . . 7.5 puf

Cathode to A1l Other Electrodes. . . . . 5.0 . . . upuf
External Conductive Cozting to Anode No.2 | 500 max puf
100 min wuuf

Phosphor (For Curves, see front of this Section) . . . . No.4
Fluorescence and Phosphorescence « « « « « « + o « & White
Persistence of Phosphorescence . . . . « « . . . . Med i um
Focusing Method. . . . . . . . « « « o . . .. Electrostatic
Deflection Method. . . . . . . . . .. ... ... Magnetic
Deflection Angle (Approx.) . . . . . . v v v v o o o .. 500
Overall length . . . . . . . . .. .. .. 11-3/4" + 3/8"
Greatest Diameter of Bulb. . . . . . . .. . .. 5" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . ... 4-1/2"
Minimum Optical-Quality-Circle Diameter. . . . . . . 4-1/4"
Mounting Position. . . . v v v v v v v v v e e e e Any
L Recessed Small Cavity
Base . . ... ... ... Smal 1--Shell Duodecal 7-Pin
Basing Des:gnatlon for BOTTOM VIEW . . . . . . . . . . 12C

Pin 1- Heater
Pin 2-Grid No.1
Pin 6 - Anode No.1
Pin 7- Internal Con.- P2
Do Not Use

Pin 12 - Heater

Maximum Ratings, Design-Center Values:

Pin 10-Grid No.2
Pin 11- Cathode

Cap - Anode No.2

44

D

ANODE-No.2 VOLTAGE . . . . . . . . . .. 27000 max. volts
ANODE-No.1 VOLTAGE . . . . . . . . . .. 6000 max. volts
IGRID-No.2 VOLTAGE. . . . . . . . . ... 350 max. volts
GRID-No. 1 (CONTROL ELECTRODE) VOLTAGE: .
Negative bias value. . . . . . . . .. 150 max. volts
Positive bias value. . . . . . . ... 0 max. volts
Positive peak value. . . . . . . ... 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . 175 max. volts
Heater positive with respect to cathode 10 max. volts
Typical Operation:
Anode-No.2 Voltage®. . . . . . . . . .. 27000 volts
Anode-No. 1 Voltage for Focus
when anode-No.2 current is 200 wa. . 4320 to 5400 volts
* See next page. <« Indicates a change.
MAR. 15, 1948 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Minimum Circuit Values:

itor should be as follows;

Anode-No.2-Circuit Resistance. .

The resistors used should be capable of
ages involved.

Components:

Deflection Yoke. . v v v v v v v v v

Horizontal Qutput Transformer (for
use with two 6BG6-G's). .

Vertical Qutput Transformer. . . . . .

a grid-No.1 cutoff bias of -70 volts
[¢]

-»Indicates a change.

.. 30000 min
withstanding the volt-

. RCA Type No.201D2,

. RCA Type No.211T2
. RCA Type No.204T2

Visual extinction of undeflected focused spot.

5TP4
PROJECTION KINESCOPE
Grid-No.2 Voltage*’. A .. 200 . . wvolts
Grid-No.1 Voltage for Visual Cutoffo . 42 to -98  volts
Anode-No.2 Current . . . . . . . . . . . 200 . . pa
Max. Anode-No.l Current. . . . . . . .. 65 . . pa
Max. Grid-No.2 Current.. . . . . . . . . +15 . . pa
Maximum Circuit Values: '
Grid-No.1-Circuit Resistance . . . . . . 1.5 max.megohms

When the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent
regulation of the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistancel -
in circuit between indicated electrode and the output capac—

Grid-No.1-Circuit Resustance e e e e 180 min.
Grid-No.2-Circuit Resistance . . .'. . . 390 min.
Anode-No.1-Circuit Resistance. . . . 6800 min.

Brilliance and definition decrease with decreasing anode voltages. In
general, anode No.2 voltage should not be less than 20000 volts.

* Subject to wvariation of 140% if l't is desired to operate any tube at

ohms
ohms
ohms
ohms

MAR. 15, 1948 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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49, ANODE -N2 2
3 RECESSED SMALL
* e EXTERNAL CAVITY CAP

OPTICAL R HIGH -VOLTAGE
QUALITY CIRCLE[™ 5% %g = EXTERNAL
2 Vg" MIN. R.— CONDUCTIVE COATING
F—| #, 5, | CONNECTED TO CAP
SCREEN RADIUS 155’ | 12 e |/ 5wy s
2 1" MIN—H| — "4y S rY%tYe

i
T 1t

N
7.|oo’iR.2oo”

INSULATING
} COATING (NOTE 1) "3

” M 3"
2”4 Yg'—] .950"MAX. t 78
DIA. 1
REFLEF:“EENCE 4 n”
| 37 EFFECTIVE w
(NOTE 2) * e CENTER OF E 3 3/8
DEFLECTION
EXTERNAL
CONDUCTIVE
COATING R
(NOTE 4) — ~— 1%t g
SMALL-SHELL
SEE NOTE 3 DUODECAL
7-PIN BASE

92CM-6656R2

NOTE |: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO-
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS
AND ANODE-No.2 TERMINAL BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AXIS) OF 10°. ANODE-No.2 TERMINAL IS ON
SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINEDBY POSITION WHERE HINGED
GAUGE 1.500" + ,003" — .000" |.D. AND 2" LONG WiLL REST
ON BULB CONE.

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY.

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

MAR. 15, 1948 TUBE DEPARTMENT CE-6656R2

“RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS
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OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . 6.3 %+ 10% . . . . ac or dc volts|
Current. . . . . . ... 0.6 . .. v v v v v v amp

Direct Interelectrode Capacwtances (Approx. ):

Grid No.1 to All Other Electrodes. 8.0 puf
DJ1 toDJ2 . . . o v v v i s e 2.5 ppuf
D3 toDJg . . . . . v v oo 2.5 puf
DJ1 to All Other Electrodes. . . . . . . 11.0 puf
DJ2 to A1l Other Electrodes. . . . . . . 8.0 ppuf
DJ3 to All Other Electrodes. . . . . . . 7.0 pf
DJs to A1l Other Electrodes. . . . . . . 8.0 pef
Phosphor (For Curves, see front of this Section) . No.1
Fluorescence . . « o v . v v v v v o e e e e e Green|
Persistence. « « « v v v v v 0o v v e e e e e e e s Med i um
Focusing Method. . . . « « « v v v o o v o . Electrostatic,
Deflection Method. . « . « & v v v ¢ v v v v Electrostatic
Overall Length . . . . . . . . o o v oo v 14-3/4" + 3/8"
Greatest Diameter of Bulb. . . . . . . . . . 5-1/4" + 3/32"
Minimum Useful Screen Diameter . . . . . . . . . . . 4-1/2"
Mounting Position. . « v v v v 0 v v s 0w e e e e e . Any
Base . . .« 4 4 v v h e e e Small-Shell Duodecal 12-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . . . 12§
Pin 1-Heater Pin 8 - Anode No.2,

Grid No.2
Pin 9 - Deflecting
Electrode DJ2
Pin 10- Deflecting
Electrode DJ1
Pin 6-Deflecting Pin 11~ Internal Con.
Electrode DJ3 Do Not Use
Pin 7-Deflecting Pin 12- Heater
Electrode DJg

Pin 2-Grid No.1

Pin 3 -Cathode

Pin 4 - Anode No.1

Pin 5- Internal Con.
Do Not Use

DJy and DJ, are nearer the screen
DJa and DJ, are nearer the base

With DJ| positive with respect to DJ2, the spot is de-
flected toward pin 4. With DJ3 positive with respect to
DJ4, the spot is deflected toward pin I.

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

The angle between the trace produced by DJ3 and DJ4 and
the trace produced by DJ| and DJ, is 90° & 30.

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA
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Max imum Ratings, Design-Center Values:

ANODE-No.2 ® VOLTAGE . . .« + v v+ v« o & 2500 max. volts
ANODE-No.1 VOLTAGE . . . « v v v v v v v 1000 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:
Negative bias value. . . . . . . . . . . 200 max: volts
Positive bias value. . . « . . « « . . . 0 max. volts
Peak positive value. . . . . . « « . . . 2 max. volts|

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

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

Equipment Design Rénges:

For any anode-No.2 woltage (Ep,) between 1000* and 2500 volts

Anode-No.1 Voltage . . . 17% to 32% of Ey, . . . volts
Max. Grid-Ne.1 Voltage

for Visual Cutoff 4.5% of Ebz . . . voltg
Anode-No. 1 Current for
Any Operating Condition -15 to +10 . . microamp|
Deflection Factors:
DJp &DJ2 . . . . .. 28 to 38.5 v dc/in./kvofEpy
R 23 to 31 v de/in./kvofEy
Examples of Use of Design Ranges:
For anode-No.2 voltages of ___1000 2000 volts
Anode-No. 1 Voltage . . . 170-320 340-640 . . volty
Max. Grid-No.1 Voltage
for Visual Cutoff -45 -90 . . voltg
Deflection Factors: '
DJ1 &0J2 . . . . .. 28 -38.5 56— 77 volts dc/in.
DJ3 & Ddg . . . . . . 23-31 46 - 62 volts dc/in.

Maximum Circuit Values:

Resistance in Any Deflecting
Electrode Circuit® . . . 5.0 max. megohmg

*

Recommended minimum value.

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

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

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

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY N
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5UPI

TYPICAL CIRCUIT

0.5 Watt
R3: 6 Megohms, 3 Watts

R4: 2-Megohm Potent iometer

: 1 Megohm, 0.5 Watt

R6: 0.5~Megohm Potent jometer

: 0.5-Megohm, 0.5 Watt
R8: Not less than 2000 ohms per
volt of positive signal

13
1690V
oC
-~
<
R DJ.
HIGH 4 4
.VOLTAGE '_ODJ
AC 3
SUPPLY 2400V o
DC DJ>
DJ)
12ov e
DC
BOTTOM VOLTAGE
view INPUT
TO
DEFLECTING
GRID MODUL ATION HEATER ELECTRODES
INPUT SUPPLY
92CM-6819
R1 R2: 2.5 Megohms, R10 -R11, R12 -R13: Dual poten-

tiometers, R10, R11, R12, R13:
0.5 Megohm
2.2 Megohms,
0.5 Watt
0.1 puf, 2500 Volts
1 uf, 200 Volts
0.0001 uf, 2500 Volts

R14 R15 R16 R17:
Ci1:
M

l;3:

R9: 5-Megohms, 0.5 Watt C4 C5 C6 C7: 0.1 uf, 600 Volts
The license extended to the purchaser of tubes appears in
the License Notice accompanying them. information contain-
ed herein is furnished without assuming any obligations.

DEC. 20, 1946 TUBE DEPARTMENT CE-6819

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




5UPI
OSCILLOGRAPH TUBE

SCREEN |~—— 54"t 3, —
RADIUS 4 * 732
’
2l MlN.——-l e
¥
.808” '

5.36"R.
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20.16 R.
~

SMALL-SHELL
DUODECAL
12-PIN BASE

4l

(NOTE 1)\:1 ]’:-A—r I
_Lc_l__

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

NOTE It THIS BASE MAY BE SUPERSEDED BY AN ALTERNATE BASE
WHICH WILL FIT THE SAME SOCKET BUT WHICH WILL HAVE A FLARED
SHELL INDICATED BY THE DASHED LINES AND DIMENSIONED APPROXI-
MATELY AS FOLLOWS:

A=1.85" MAX., B=0.500", C=0.200" MIN., D=0.925".

92CM-6763

DEC. 20, 1946 TUBE DEPARTMENT CE-6763
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5UP7
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC_DEFLECTION

The 5UP7 is the same as the SUP1, except that it has
a screen of the greenish-yellow, long-persistence type,
designated P7. Persistence of useable brightness can
be obtained with an anode-No.2 voltage of as low as
1500 volts.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
as well as PERSISTENCE CURVES of BUILDUP and DECAY
for the P7 PHOSPHOR are shown at the beginning
of this section

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMEBICA HARRISOM NEW JERSEY







SUPII
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5UP11 is the same as the 5UP1, except that it has
a screen of the short-persistence, blue-fluorescence
type designated P11. Its highly actinic fluorescent
spot of unusually high brightness makes the 5UP11 par-
ticularly useful for photographic recording. Because
its improved phosphor has exceptional brightness for
a blue screen, the 5UP11 is also quite useful for
visual observation of phenomena. Radiation of useable
intensity can be obtained with anode-No.2 voltages as
Tow as 1500 volts.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC
of the P11 PHOSPHOR is shown
at the beginning of this section

=3,

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA
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G‘I’A

Z,
SWPII 7
TRANSCRIBER KINESCOPE
1 ELECTROSTATIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . . 6.3 . .. ... ac or dc volts
. Current., « v v & v v v . W 0.6 v v v v v v v e amp
" [Direct Interelectrode Capacitances:
Grid No.1 to All Other Electrodes. . . . . 7.5 . .. puf

Cathode to All Other Electrodes. . . . . . 5 .. wuf

External Conductive Coating to Anode No.2 . {500 max. . puf
100 min. . uuf

Phosphor (For Curves,see front of this Section). . . . . . P11
Fluorescence . « « v v v v v v v b v b e 0 e Blue
i Persistence. « + +« v v v v v 0 e h e e e e e e Short

" |Focusing Method. . . . . . . . . e e e e . Electrostatic

Deflection Method. . . . . v v v v v v v v v v o Magnetic

Deflection Angle (ApProx.) . « v v v v v v v v v v v W 500

Pverall Length . . . . . o o v v v v v v v 11-7/16" + 3/8"

Greatest Diameter of Bulb., . . . . « . . ¢ o o .. 5" + 1/8"

inimum Useful Screen Diameter . . . . . . . . . .. 4-1/4"

Raster Size (AppProx.)e « « « v v o v o v o & 2-1/2" x 3-3/8"

ounting Position. « v v v v v v v e e h e e e e e Any

Cap. & « v e e e e e e e e e e e e Recessed Small Cavnty

Base . o v v v v e e e e e e Smal1-Shell Duodecal 7-Pin

Basing Designation for BOTTOM VIEW . . . . . . ... 12C
Pin 1-Heater @ Pin 10-Grid No.2

Pin 11~ Cathode
Pin 12 - Heater
Cap - Anode No.2

Pin 2-Grid No.1

Pin 6 - Anode No.1

Pin 7~ Internal Con.—
Do Not Use

Maximum Ratings, Design-Center Values:

ANODE-No.2 VOLTAGE « « & v v v v+ v v o 27000 max. volts

ANODE-No.1 VOLTAGE « v v v v v v o o o o & 6000 max. volts

GRID-No.2 VOLTAGE. . + + v v v « ¢ v v o & 350 max. volts
GRID-No.1 VOLTAGE:

Negative bias value. . . . . . « . . .. 150 max. volts

g Positive bias value. « « v o « ¢ + o o« 0 max. volts

' Positive peak value. .« . . . . . . . .. 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negatwe with respect to cathode:
During equipment warm-up period not

exceeding 15 seconds. . . 410 max. volts
After equipment warm-up period . . . 125 max. volts
4 Heater positive with respect to cathode. 125 max. volts

" |Typical Operation:
Anode-No.2 Voltage™. . « « « v o ¢« v v o & 27000 volts

*. See next page.

FEB. 1, 1949

TUBE DEPARTMENT TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



SWPII
TRANSCRIBER KINESCOPE

Anode-No.1 Voltage Range for
Anode-No.2 Current of 20 wamp. . . . . 4200 to 5400 volts

Grid-No.2 Voltage*™. . . . . ... ... 200 volts
Grid-No.1 Voltage forVisual Cutoff . . . -42 to -98 volts
Anode-No.2 Current . . . . . . . . . .. 20 pamp
Max. Anode-No.l1 Current. . . . . . . . . 25 pamp

Grid=No.2 Current Range. . . . . . . . . =15 to +15 pamp

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

Minimum Circuit Values:

When the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent regu—
lation of the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance
in circuit between indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 180 min.  ohms
Grid-No.2-Circuit Resistance . . . . . . 390 min.  ohms
Anode—No. 1-Circuit Resistance. . . . . . 6800 min.  ohms
Anode-No.2-Circuit Resistance. . . . . . 30000 min. ohms

IThe resistors used should be capable of withstanding the volt—
lages 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
Forusewith single high-voltage tripler

supply employing 3 1B3-GT/8016's. . . RCA Type No. 21172

* Brilliance and definition decrease with decreasing anode voltages. In
general, anode-No.2 voltage should not be less than 15000 volts.

b Subjecgtvariation of * 40% when grid-No.1 voltage cutoff is desired at
=70 volts.

OPERATING NOTES

Soft x-rays are produced when the 5WPI| is operated with an
anode-No.2 voltage above approximately 20000 volts. These rays
can constitute a health hazard unless the tube is adequately
shielded. Relatively simple shielding should prove adequate,
but the need for this precaution should be considered in equip—
ment design.

Resolution of better then 700 lines at the center of the re-

Ver. Deflection Output Transformer . . . RCA Type No. 204T2}"

produced picture canbe producedby the 5WPIl. Toutilize such
resolution capability in the horizontal direction with the
standard scanning rate of 525 lines, it is necessary to use a
video amplifier having aband-width of at least 10 megacycles.
FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5WPII
TRANSCRIBER KINESCOPE

The screen of the 5WPI| has highly actinic blue radiation, and
is particulariy effective for photography. The presistence of
the radiation is sufficiently short to prevent "carry over"
from one frame to the next. The persistence is dependent to
some extent on the current density in the focused spot, and
decreases with current density.

Operationof the 5WPI| results ingradual browning or tne face.
The rate of browning increases markedly with increase in anode-
No.2 voltage, is proportional to beam current, and is inversely
proportional tothe scanned area. Thebrowning is most notice-
able during initial operation; thereafter, a gradual increase
in the amount of browning will be observed during the life of
the tube. )

OUTLINE DIMENSIONS for the 5WP1l are the same
as those for the 5WP15

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5WPII
AVERAGE CHARACTERISTICS®
E Ep=6.3 VOLTS L
E ANODE-N22 VOLTS=27000
E ANODE-N2 | VOLTS ADJUSTED TO GIVE FOCUS
F GRID-N= 2 VOLTS =200
RASTER SIZE:2l5x 33
1200
1100
100 1000 .
90 A 900
[}
w
e
[
80 %
<
o g
= - s
570 700 2
z o
< r4
& ]
@ 60 1600 §
x z
T <
= «
> S
§50 - 500 o1
3 il , CE
> |
O Y igups CRyREEy w
2 oo g
2
% <
= REgs ifiges
z Suieguts i
<30 300 -
Q 3
< CETT A
x T
it Fabus ERRESguatduuian
20 Mo 200
10 R 58 100 s
H‘ 4NRN HEN NENN 3 RN \\
Frf _ : it
1 [ i 1.
1 1T 1 I
o 20 30 40 50 60 70
PEAK GRID-N21 DRIVE FROM CUTOFF-VOLTS
OCTOBER 28,1948 TUBE DEPARTMENT 92CM-7105

RADIC CORPORATION OF AMERICA. HARRISON, NEW JERSEY



SWPI5
FLYING-SPOT CATHODE-RAY TUBE

ALUMINIZED SCREEN

ELECTROSTATIC FOCUS MAGNET IC DEFLECTION
For use as scanner in flying-spot video-signal generators
DATA
General:
Heater, for Unipotential Cathode:
Voltage. + « v v v v . . 6.3 ... ... ac or dc volts
Current. v v v v v v o W 0.6 +10% . . . . v v v v v amp
Direct Interelectrode Capacitances:
Grid No.l to all other electrodes. . . . . . 8 uuf
Cathode to all other electrodes. . . . . . . 5 ppuf
External conductive neck coating to ultor. . 588 max.  ppuf]
min. uuf
Faceplate, Flat. « « v v v v v v v v v o & . . . .Clear Glass
Phosphor (For Curves, see front of this Section) + « « « « « o » P15]
Aluminized
Fluorescence—
Visible radiation. . . . . . . . RN Green
Invisible radiation. « + « « « « « .« . . Near Ultraviolet
Phosphorescence—
Persistence of visible radiation . . . . . . . . . . Short
Persistence of invisible radiation . . . . . . Very Short
Focusing Method. . . . . v v v v v o o v v oL Electrostatic
Deflection Method. « + . . v v v v v o v v v v v v Magnet ic|
Deflection Angle (Approx.) . . . . . . .. e e e e e 509
Tube Dimensions:
Overall length . . . . . . . e e e e e 11-7/16" + 3/8"
Greatest diameter of bulb. . . . . . . « o . . . 5" + 1/8"
Minimum Useful Screen Diameter . . . « « v & v o o . . 41740
Weight {Approx.) . . . . . e e e e e e e e e e . 1172 11
Operating Position « « v v v v v v 0 v 0 v v v v 0 o v v s Any
Cape « o v v o v e u Recessed Small’ Cavnty (JETEC No. Jl—-21)
Socket « v v v v oo w0l See Operating Considerations
Base . « . . . . . Smal1-Shell Duodecal 7-Pin (JETEC No.B7-51)
Basing Designation for BOTTOM VIEW . . . « . . . . . . 12¢
Pin 1-Heater Pin 12 ~Heater
Pin 2-Grid No.l Cap—-Ultor
Pin 6~-Grid No.3 (Grid No.4,
Pin 7-Internal Collector)
Connection— A C-External
Do Not Use Conductive
Pin 10-Grid No.2 Neck Coat—
Pin 11 -Cathode ing
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. « « « « « « « . e e e 27000 max. volts
GRID-No.3 VOLTAGE. . . . . e e e e 6000 max. voltg]
GRID-NO.2 VOLTAGE. + « + v v v ¢ o o 350 max. volts
-«Indicates a change.

7-58 ELECTRON TUBE DIVISION DATA 1
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S5WPI5
FLYING-SPOT CATHODE-RAY TUBE

GRID-No.1 VOLTAGE:
Negative bias value
Positive bias value
Positive peak value. . . .

PEAK HEATER-CATHODE VOLTAGE:

exceeding 15 seconds .
After equipment warm-up

-

Equipment Design Ranges:

Grid-No.3 Voltage for focus
with ultor current of

150 pa or less. . . . . .
Grid-No.2 Voltage for visual
extinction of undeflected
focused spot when circuit
design utilizes fixed
grid-No.1l voltage . . . .
Grid-No:1 Voltage for visual
extinction of undeflected
focused spot when circuit
design utilizes fixed
grid-No.2 voltage

Grid-No.2 Current

For ultor voltage of

Grid-No.3 Voltage for focus
with ultor current as
indicated . « & & . . . .
Grid-No.2 Voltage for visual
extinction of undeflected
focused spot when circuit
design utilizes fixed
grid-No.1 voltage of

Heater positive with respect to cathode

For any ultor voltage (Ec,) between 15000*

150 max.
0 max.
2 max.

volts
volts
volts

Heater negative with respect to cathode:
During equipment warm-up period not

410 max.
150 max.
150 max.

volts
volts
volts

period . .

and 27000 volts

. 15% to 19% of Ec, volts

volts

. 2 to 5 times Ec

. -20% to -50% of Ec, volts

Maximum Grid-No.3 Current for
ultor current of 150 ua . .

200
. -15 to +15

pa
pa

Examples of Use of Design Ranges:

20000 27000 volts

3000 to 3800 4000 to 5200 volts

=70 volts .« o . v . . .. 140 to 350 140 to 350 voits
Grid-No.1 Voltage forvisual

extinction of undeflected

focused spot when circuit

design utilizes fixed

grid-No.2 voltage of

200 volts v w0 v o o u —40 to =100 —40 to ~100 volts
Ultor Current o v o v v . . 150 100 pal |
Maximum Circuit values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms
*: see next page. —Indicates a change.
7-58 ELECTRON TUBE DIVISION DATA 1
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5WPI5
FLYING-SPOT CATHODE-RAY TUBE

* Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 15,000 volts.

OPERATING CONSIDERATIONS

X-Ray Warning. X-ray radiation is produced at the face
of the BWPI5 when it is operated at its normal ultor voltage.
These rays can constitute a health hazard, unless the tube is
adequately shielded for X-ray radiation. Although relatively
simple shielding should prove adequate, make sure that it
provides the required protection against personal injury.

The base pins of the BWPI5 fit the Duodecal |2-contact
socket. The socket contacts corresponding to the vacant pin
positions (pin positions 3,4,5,8, and 9) should be removed in
order to provide the maximum insulation for the high-voltage
pins 6 and 7. The socket should be made of high—grade, arc—
resistant, insulating material! and should preferably be de-
signed with baffles.

Resolution of better than 800 lines at the center of the
reproduced picture can be produced by the SWPI5 when it is
operated with 27,000 volts onthe ultor. At lower ultor volt-
ages, the resolution capability decreases. To obtain high
resolution inthe horizontal direction, it is necessary to use
a video amplifier having a bandwidth of about 20 megacycles.

The screen of the BWPI5 has radiation inthe visible green
region and in the invisible near-ultraviolet region. The
frequency response of the ultraviolet radiation is substantially
constant for a range of 3 megacycles and then decreases ex-
ponentially toward zero at approximately 100 megacycles.

The PI5 screen is moresensitive toheat than other standard
types of phosphors. It shows a decrease in efficiency with
increase in temperature. Use of forced air from a small blower]
directed against the face of the tube is, therefore, suggested
to counteract the heating effect of the electron beam if opti-|
mum efficiency of the screen isdesired at maximumultor current.

Care should be taken to avoid under-scanning over a pro-|
tracted period because such an underscanned area will be
burned and thus give diminished radiation when the raster is
scanned to full size and be apparent inthe reproduced picture.
Furthermore, it is inadvisable to permita modulated stationary
pattern to remain more than a few minutes on the face of the
tube. If it remains for a longer time, the facewill be burned
unevenly over the pattern area. When a modulated stationary
pattern is used, it is recommended that the ultor current be|
limited to an instantaneous value of about 150 microamperes.

<« jndicates a change.

7-58 ELECTRON TUBE DIVISION DATA 2
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5WPI5
FLYING-SPOT CATHODE-RAY TUBE

Because of the high peak energy in the beam, the screen
will be seriously damaged if the beam is allowed to remain
stationary, even momentarily. Provision should be made to
prevent such a possibility. Provision should also be made in
equipment design to insure that the ultor voltage will drop
as fast as the scanning current when the equipment is turned
off; or to bias grid No.! to beam-current cutoff when the
equipment is turned off.

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES

VERTICAL & HORIZONTAL Ho&'ﬁr%ﬁ?“ HlGHP-c‘)l\AOI'E:FI;AGE
TH GENERATORS
> SAWTOO a AMPLIFIER SUPPLY
VERTICAL OUTPUT
AMPLIFIER
* VERTICAL HORIZONTAL

SCANNING SCANNING MULTIPLIER-

HIGH PHOTOTUBE

POWER SUPPLY

VIDEO AMPLIFIER]
WITH
EQUALIZATION
CONDENSER LENSES

BLANKING
AMPLIFIER

VOLTAGE
4ULTOR

TO
GRID N21{

s A TYPE
“BBJECTIVE
e / P21

DEFLECTING
YOKE

SYNCHRONIZING
SIGNAL
GENERATOR

TO LINE
AMPLIFIER

SIGNAL
92CS-7597R2

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

7-58 ELECTRON TUBE DIVISION DATA 2
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S5WPI5
FLYING-SPOT CATHODE-RAY TUBE

n, o
5t/
4Yy’ MIN.
p “"SCREEN DIA. P
K. . 7 30
! \s, " ©. /r / ! /'6*'/4
3 e A
+ Y
16 EXTERNAL ULTOR
TRANSPARENT 'RECESSED SMALL
INSULATING 3 CAVITY CAP
COATING JETEC N2 Ji-2i
(NoT
. " P—
27t 75 DIA. REFERENCE
— LIN
v " 050" (NOTE 2)
L3 4, MAX.
Ve £ ¥
Centen oF e
—_— N
c% )::BEURC rﬁbe DEFLECTION 33
NECi —
SRS RCC
SMALL~SHELL
SEE NOTE 4 DUOLECAL
7-PIN BASE
JETEC Ne B7-5I
92CM - 6918R2
NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN

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

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
HINGED GAUGE 1.500" + 0.003" — 0.000" 1.D. AND 2" LONG WILL
REST ON BULB CONE.

NOTE 3: EXTERNAL CONDUCTIVE NECK COATANG MUST BE GROUNDED.
NOTE 4: (L OF BULB WILL NOT DEVIATE MORE THAN 2° N ANY

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

i

7-58 ELECTRON TUBE DIVISION CE-6918R?2
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5WPI5
AVERAGE CHARACTERISTICS
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5ZP16
FLYING-SPOT CATHODE-RAY TUBE

HIGH RESOLUTION CAPABILITY ALUMIN|ZED SCREEN
ELECTROSTATIC FOCUS MAGNET IC DEFLECT ION
For use as scanner in high-quality flying-spot video-signal generators

QO
>
%

DATA
General:
Heater, for Unipotential Cathode:
A Voltage. + « + o v « . . I ac or dc volts
' Current. + + v o . o . . 0.6 +10%2 . .. ... ... amp
Direct Interelectrode Capacitances:
Grid No.l to all other electrodes. . . . . 8 mi
Cathode to all other electrodes. . . . . . 5 et
External conductive neck coating to ultor. 500 max.  puf
100 min. puf
Faceplate, Flat. . . . « ¢« ¢ v v v ¢ v v v v v o Clear Glass
Phosphor (For curves, see front of this Section) o o« & + « o P16
Aluminized
Fluorescence—
Visible radiation. « « v v v v v v v v v v v v v Violet
Invisible radiation. . . . . . . . . .. Near Ultraviolet
Phosphorescence—
Persistence of visible radiation . . . . . . . Very Short
Persistence of invisible radiation . . . . . . Very Short
Focusing Method. . . « . « v v v v v v v o .. Electrostatic
Deflection Method. . . . . . . v o v o v o v o Magnet i
Deflection Angle (Approx.) . . . « v v o v . .. . 409
Tube Dimensions:
Overall Tength . « v v v v v v v v v o v o 14-3/8" + 3/8"
Greatest diameter of bulb. . . . . . . . .. .. 5" + 1/8"
Minimum Useful Screen Diameter . . . . « .« v o . o« 4-1/4"
Weight (Approx.) « v v v v v v v v v v v e v v e 1-1/2 1bs|
Operating Position « v v v v v v v v v v v v v v u s .Any|
Cape « o o v 4 o . - . Recessed Small Cavnty (JETEC No. Jl—Zl)
Socket « . ¢ . o ..o L. See Operating Considerations
’ Base . . . . . .. Small-Shell Duodecal 7-Pin {(JETEC No.B7-51)
1 Basing Designation for BOTTOM VIEW . . . . . . . . . . . 12¢|
Pin 1-Heater Pin 12 —Heater
Pin 2-Grid No.l Cap-Ultor
Pin 6-Grid No.3 (Grid No.4,
Pin 7- Internal Collector)
Connect ion— C-External
i Do Not Use Conductive
A Pin 10~Grid No.2 Neck Coat—
Pin 11~ Cathode ing
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. . « ¢ ¢ v v v v o« v o 27000 max. volts|
d GRID-No.3 VOLTAGE. « v v v v v v v v 7000 max. volts|
GRID-N0.2 VOLTAGE. « « v & v « o « & 350 max. volts|
«-Indicates a change.
7-58 DATA 1
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5ZPl6
FLYING-SPOT CATHODE-RAY TUBE

GRID-No.1 VOLTAGE:

Negative bias value. . . . . . . . . .. 150 max. volts
Positive bias value. « « « v o v o o . . 0 max. volts
Positive peak value. . . . . . . . . .. 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm—up period not

exceeding 15 seconds . . . . . . . . 410 max. volts
After equipment warm-up period . . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts

- |Equipment Design Ranges:
For any ultor voltage (E;,) between 20000* and 27000 volts

Grid-No.3 Voltage for focus

with ultor current of

25 paor less. . v o v .. 20.5% to 26.5% of Ec, volts
Grid-No.2 Voltage for visual

extinction of undeflected

focused spot when circuit

design utilizes fixed

grid-No.1 voltage. . . . . 2 to5 times Ec, volts
Grid-No.1 Voltage for visual

extinction of undeflected

focused spot when circuit

design utilizes fixed

grid-No.2 voltage. . . . . -20% to -50% of Ec, volts
Grid-No.2 Current. . . . . . -15 to +15 7=

~ lExamples of Use of Design Ranges:

For ultor voltage of 20000 277000 volts
Grid-No.3 Voltage for focus

with ultor current as

indicated. « . . . . . .. 4100 to 5300 5500 to 7100 volts
Grid-No.2 Voltage for visual

extinction of undeflected

focused spot when circuit

design utilizes fixed

grid-No.1l voltage of

=70 volts. . . . . . ... 140 to 350 140 to 350 volts
Grid-No.l Voltage for visual

extinction of undeflected

focused spot when circuit

design utilizes fixed

grid-No.2 voltage of

200 volts, & v v v v v .. —40 to -100  —40 to -100 volts
Ultor Current. + « v+ « . . 25 15 w2l

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

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

- indicates a change.

7-58 ELECTRON TUBE DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

.




5ZPl6
FLYING-SPOT CATHODE-RAY TUBE

OPERATING CONSIDERATIONS

X-Ray Warning. X-ray radiation is produced at the face
of the BZPI6 when it is operated at its normal ultor voltage.
These rays can constitute a health hazard unless the tube is
adequately shielded for X-ray radiation. Although relatively
simple shielding should prove adequate, make sure that it
provides the required protection against personal injury.

The base pins of the 5ZPl6 fit the Duodecal |2-contact
socket. The socket contacts corresponding to the vacant pin
positions (pin positions 3,4,5,8, and 9) should be removed
in ordertoprovide the maximum insulation for the high-voltage
pins 6 and 7. The socket should be made of high-grade, arc-—
resistant, insulating material and should preferably be de-
signed with baffles.

Resolution of better than 000 lines at the center of the
reproduced picture can be produced by the 5ZPI6 when it is
operated with 27,000 volts on the ultor., At lower ultor
voltages, the resolution capability decreases. To obtain
high resolution in the horizontal direction, it is neces—
sary to use a video amplifier having a bandwidth of about
20 megacycles.

The ultraviolet output of the 5ZPI6 is a linear function
of the ultor current. For any particular value of ultor
current, the ultraviolet output is approximately 50 per cent
higher when the BZP|6 is operated with 27,000 volts on the
ultor than when operated with 20,000 volts.

Underscanning over a protracted period should be avoided
because an underscanned area of the screen will be burned and
thus givediminished radiation when the raster isagain scanned
to full size and be slightly noticeable in the reproduced
picture. Furthermore, it is inadvisable to permit a modulated
stationary pattern to remain more than a few minutes on the
face of the tube. |f it remains 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 seriously damage
the screen. Provision should be made to prevent such a possi-|
bility. Provision should also be made in equipment design to
insure that the ultor voltage will drop as fast as the scanning
current when the equipment is turned off; or to bias grid No.
to beam~current cutoff when the equipment is turned off.

<-jndicates a change.
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° 5ZP16

FLYING-SPOT CATHODE-RAY TUBE

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES

HORIZONTAL

VERTICAL & HORIZONTAL
SAWTOOTH GENERATORS

a
VERTICAL QUTPUT
AMPLIFIER

HIGH~VOLTAGE
POWER
SUPPLY

AMPLIFIER

VERTICAL HORIZONTAL

SCANNING SCANNING MULTIPLIER-
HIGH PHOTOTUBE
POWER SUPPLY
VOLTAGE

4ULTOR

T0
GRID Ne1 >3 |

TO LINE
AMPLIFIER

92CS-7597R2

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

7-58 ELECTRON TUBE DIVISION CE-7597R2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5ZPl6
FLYING-SPOT CATHODE-RAY TUBE

v
Sty
"
44 MIN.
SCREEN DIA. {
72 i
a5’
+ ¥
ULTOR
EXTERNAL SED SMA
TRANSPARENT ATy cAp -
INSULATING JETEC NeJI-2I
COATING & (NOTE 1)
2"+l Dia— REFERENCE
3 LINE
T, (oTE2)
1.220
% MAX, 14
+3,)
EFFECTIVE 78
CENTER OF
DEFLECTION
9%, EXTERNAL Y
<3y CONQUCTIVE %
COATING
(NOTE 3)
SMALL -SHELL
SEE NOTE 4 DUoDECAL
JETEC N2B7-5
' 92CM-7574R2
NOTE |: 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°, THE ULTOR TERMINAL 1S ON SAME
SIDE AS VACANT PIN POSITION 3.

NOTE 2: WiTH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-L INE GAUGE JETEC No.!lO (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° [N ANY
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
THE BOTTOM OF THE BASE.

7-58 ELECTRON TUBE DIVISION CE-7574R2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




5ZPI16
AVERAGE CHARACTERISTICS
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AVERAGE CHARACTERISTICS
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7BP7-A
OSCILLOGRAPH TUBE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage ......... 6.3 ... ... .acordc volts
Current. . . . . . . .. 0.6 v v v i amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to All Other Electrodes. . . . . . . . . 8.5 uuf
Grid No.2 to All Other Electrodes. . . . . . . . . . 7 puf
Cathode to All Other Electrodes. . . . . . « « . . . 5 puf
Phosphor (For Curves, see front of this Section) . . . No.7
Fluorescence . . v v v v v v v v v v v v h e e e Blue
Phosphorescence. . . v v v v v v 4o v v . . Greenish-Yellow
Persistence of Phosphorescence . . . . . . . . . .. Long
Focusing Method. . . . . . . . . . v v v v oo Magnetic
Deflection Method. . . . . . . . . . . ¢ . v v .. Magnetic
Deflection Angle (Approx.) . « « « v v v v v v v v u 530
Overall Length . . . . . . . . . ... ... 13-1/4" + 3/8"
Greatest Diameter of Bulb. . . . . . . . . .. .. 7"+ 1/8"
Maximum Useful Screen Diameter . . . . . . . . .. ... 6"
Mounting Position. . . . . . . . . 0.0 0. Any
T Recessed Small Ball
Base . . . . .. ... Long Medium-Shell Octal 8-Pin
BOTTOM VIEW
Pin 1-No Pin 6- No
Connection @A) Connection
Pin 2 - Heater © (® Pin 7 - Cathode
Pin 3-Grid No.2 Pin 8- Heater
Pin 4 -No 9\ Q)
Connection OMO Cap - Anode,
Pin 5-Grid No.1 Grid No.3
Maximum Ratings, Design-Center Values:
ANODE® VOLTAGE - « = « « v v v v v v o v 8000 max. volts
GRID-No.2 VOLTAGE. . . .« « v & v o o 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. . . . . . . . # -
0,* 08 4 see next page.
JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA

WMOI0 OF AMERICA, NEW JERSEY
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7BP7-A
OSCILLOGRAPH TUBE

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

Minimum Circuit Values:

When the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent
regulationof the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance)
in circuitbetween 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. 202D1

® Anode and grid No.3, which are connected together within tube, are re-

ferred to herein as anode.

At or near this rating, the effective resistance of the anode supply

should be adequate to limit the anode input power to 6 watts.

Brilliance and definition decrease with decreasing anode voltage. In

general, the anode voltage should not be less than 4000 volts.

© For visual extinction of undeflected focused spot.

A For JETEC Focusing Coil No.106, or equivalent, with center line of air
gap approximately 2-3/4" from referenceline (see outline Drawing), and
otal anode current of 200 microamperes. ,

# The center of the undeflected, unfocused spot will fall within a circle

having 12 mm radius concentric with the center of the tube face.

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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7JP4 A
PICTURE TUBE

ROUND GLASS TYPE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . 6.3 ... ... ac or dc volts
Current. . . . . o . . . 0.6 +10% « v « v v v v v amp
Faceplate, Spherical . . . . . . . . . .. . ... Clear Glass
Phosphor (For Curves, see front of this Section) . P4—Sulfide Type
Overall Length . . . v . . v v v v v v o v o 14-1/2" + 3/8"
Greatest Diameter of Bulb. . . . . . . . v . ... 7"+ 1/8"
Minimum Useful Screen Diameter . . . « + v v v v v v v W & 6
Operating Position « v v v v v v v v v v v v v v b e
Base. .Medium-Shell Diheptal 12—Pin (JETEC Group 5, No. 812—37) -
Basing Designation for BOTTOM VIEW . . . . . . . . . . 14R
Pin 1~Heater Pin 9-Ultor
Pin 2 - Cathode (Grid No.2,

Pin 3-Grid No.1
Pin 4 -No Connec—
tion

Grid No.4,
Collector)
Pin 10- Deflecting

Pin 5-Grid No.3 Electrode
Pin 7-Deflecting DJy
Electrode @ Pin 11-Deflecting
DJ3 Electrode
Pin 8- Def]ectlng DJ,
Electrode Pin 12~ Internal
4 Connect ion—
Do Not Use

Pin 14 -~Heater

DJ; and DJy are nearer the screen
DJ3 and DJy are nearer the base

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE. « v v @ v v v v v v 0 v v s 6000 max. volts|
GRID-No.3 (FOCUSING) VOLTAGE . . + .« . . . 2800 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . . .. 200 max. volts
Positive-bias value. . . . . . . . . .. 0 max. volts
Positive-peak value. . . . . . . . e 2 max. volts
PEAK VOLTAGE BETWEEN ULTOR AND ANY
DEFLECTING ELECTRODE + v v v v v v o & & 750 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]

«Indicates a change.

DATA

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

Maximum Circuit values:

Resistance in Any Deflecting-Electrode
Circuit™ o v v v v v e v e e e .

approximately equal.

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

® |t is recommended that the deflecting-electrode~circuit resistances be

5 max. megohms

9-58 ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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T™MP7
OSCILLOGRAPH TUBE

MAGNET IC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . .. ... 6.3 ...... ac or dc volts
Current. . . . . . ... 0.6 C e e e e e e e e amp
Direct Interelectrode Capacitances (Approx.).
Grid No.1 to All Other Electrodes. . . . . . 6 puf
Cathode to All Other Electrodes. . . . . . . 5 uuf
Phosphor (For Curves, see front of this Section) . P7
Fluorescence . . . « « « « + o v o o o o o & Blue
Phosphorescence. . . . . . . . . . P Greemsh—YeHow
Persistence. . « « + « « « ¢« ¢ 4+ ¢ ¢« « s s . ... Long
| Focusing Method. . . . . . . .. .. e e« o« .« . Magnetic
Deflection Method. . . . . . e e e e - < e e e« Magnetic

Deflection Angle (Approx.) . . « v ¢ v v v v o v 2 = 500
Overall Length . . . . . e e e e e e e . 12-3/4" % 3/8"
Greatest Diameter of Bulb. e e e e e e .. 1-3/16" £ 1/8"
Minimum Useful Screen Diameter . . .

6"

Mounting Position. . . . . . . . . . .. o000 . Any

Cap. « v o v v v . Recessed Small Cavity (JETEC No.J1-21)

Base . . . . . . Small-Shell Duodecal 5-Pin (JETEC No.B5-57)
BOTTOM VIEW

Pin 1-Heater
Pin 2-Grid No.1
Pin 10-Grid No.2

Pin 11 - Cathode

Pin 12 - Heater

Cap -Grid No.3,
Collector

Maximum Ratings, Design-Center Values:

Ultor® VOLTAGE . . = « + + « v« « « « . . 8000 max. voltsJ
GRID-No.2 VOLTAGE:

Positive Value (DC or Peak AC) . . . . . 700 max. volts

Negative Value (DC or Peak AC) . . . . . 180 max. volts
GRID-No.1 VOLTAGE:

Negative bias value. . . . . . . c e e 180 max. volts

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

Positive peak value. . . . c e e 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 resnect to cathode. 125 max. volts

o In the 7M-types, grid No.3 which hasbthe ultor function, and collector

are connected together within the tube and are conveniently referred
to collectively as "ultor®. The *ultor" in a cathode-ray tube is the
electrode, or the electrode in combination wnth one or more addjtional
electrodes connected within the tube to it, to which is applied the
highest dc voltage for accelerating the electrons in the beam prior to
its deflection.

# At or near this rating, the effective resistance of the ultor supply
should be adequate to 1imit the ultor input power to 6 watts.

OCTOBER 1,1951 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

Typical Operation:

—>|Grid-No.2 Current . .
—>|Focusing-Coil Current

—|Spot Position . . . . . . .

Maximum Circuit Values:

Brilliance and definition decrease with decreasing uitor voltage. In
general, the ultor voltage should not be l1ess than %000 volts.

For visual extinction of undefiected, focused spot.
For specimen focusing coil similar to JETEC Focusing Coil No.109 po-
sitioned with airgap toward faceplate andcenter lineofair gap 2-3/4"
trom Reference Line (see Outline Drawing) and ultor current of 200
microamperes. :

o
ELd

having 12-mm radius concentric with the center of the tube face.

—» Indicates a change

Ultor Voltage®™. . . .. .. 4000 7000 volts
Grid=No.2 Voltage . . . . . 250 250 volts
Grid-No.1 Voltage © . . . . =27 to -63 -27 to -63 volts
... =15 to +15 -15 to +15 uamp

DC Approx.)** . . . 64 + 15% 85 t 15% ma|
- ##

Grid-No.1-Circuit Resistance. « . . . «» 1.5 max. megohms
*

o The centerof the undeflected, unfocused spot will fall within a circle]

N

OCTOBER 1,1951 TUBE DEPARTMENT DATA

RADIO (X OF AMERICA, NEW JERSEY
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OSCILLOGRAPH TUBE

\ el ¥ FOR
AT 7%t TUBE SUPPORT
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CAVITY CAP (NOTE | )
. JETEC N2 Ji-2I
A T
f REFERENCE ’ N - *
2l

LINE
iy NTE 25 - 950" MAX.
]

"

) -

&
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“\EFFECTIVE
CENTER OF
DEFLECTION

| %

SMALL-SHELL
DUODECAL
5-PIN BASE
(NOTE 3)
JETEC Ne B5-57

63,

*afne

92CM-7438R3

23,1
%

NOTE I: THE PLANE THROUGH THE TUBE AX1S AND VACANT
PIN POSITION No.3 MAY VARY FROM THE PLANE THROUGH
THE TUBE AXIS-AND BULB TERMINAL BY AN ANGULAR
TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF % 10°.

BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO-
SITION No.3. .

NOTE 2: REFERENCE LINE ISDETERMINED BY POSITION WHERE
REFERENCE-L INE GAUGE (JETEC No.l12) 1.500 + .003"-
.000" I, D. AND 2" LONG WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY
MOUNTED: 1T SHOULD HAVE FLEXIBLE LEADS AND BE
ALLOWED TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF
BASE SHELL WILL FALL WITHIN CIRCLE CONCENTRIC WITH
BULB AXIS AND HAVING DIAMETER OF 1-7/8".

NOTE 4: LOCATION OF DEFLECTING YOKE MUST BE WITHIN
THIS SPACE.

OCTOBER 1,1951

TUBE DEPARTMENT CE-7438R3

RADIO C OF AMERICA, NEW JERSEY
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AVERAGE GRID-DRIVE CHARACTERISTICS
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7NP4 N
PROJECTION KINESCOPE

20" x 15" PICTURES
FORCED-AIR COOLED ALUMINIZED SCREEN
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
For use in theater-television equipment

DATA
General:
Heater, for Unlpotentlal Cathode :
Voltaqe C ... . 6.6+5% ... .acordc volts
Current. . . Lo 062 0 Lo oo e amp
Direct lnterelectrode Capacitances (Approx ):
Grid No.1 to all other electrodes. . . . 12 puuf
Cathode to all other electrodes. . . . . 6 uuf
Phosphor . . . . . .P4—Silicate-Sulfide Type
Aluminized
Fluorescence . . . . . . . . . . . .. e e e White
Phosphorescence. . . . . e e e e oo e oo .. White
Persistence. . . . . . . . . . . . .. e e Med i um
Focusing Method. . . . . . . . . . . .. . . . .Electrostatic
Deflection Method. . . . . . . . . . . . . .. ... Magnetic
Deflection Angle (Approx.) . . . v v « v v v v v v o . . 359
Projection-Throw Distance for 20' x 15' Picture. . . 60 feet
Overall Length . . . . . . . . .. ... 19-1/2" + 5/8"
Greatest Diameter of Bulb (Excludmg 5|de cap) . . 7" + 3/16"
Max imum Radius of Tube (Including side cap). . . . . 4-11/32"
Quality Rectangle of Faceplate
(See Dimensional Outline). . . . . . . .. B x 3 3/4"
Refractive Index for Faceplate Glass . . . . . . . 1.469
Weight (Approx.) . . . . . . . . .. e e e e 15 1bs
Operating Position . . . . . . . . . . . . .. .. .. . Any
1075 3 Medium (JETEC No. Cl- 5)
Socket . . . .. ..o See Operating Considerations
Base . . . . . . .Plastic-Filled, Small-Shell Diheptal 14-Pin|
(JETEC Group 5, No.B14-45)
Basing Designation for BOTTOM VIEW . . . . . . . . . . . 14N
Pin 1 -Heater Pin 10 - Same as Pin 5
Pin 2~ Cathode Pin 11 -Same as Pin 5
Pin 3-Grid No.1 Pin 12 —Same as Pin 5
Pin 4 -Grid No.2 Gy Pin 13- Internal
Pin 5~No Connec— Connection—
tion Do Not Use
Pin 6 - Same as Pin 5 (2 Pin 14 -~ Heater
Pin 7 - Same as Pin 5 Cap - Ultor
Pin 8- Same as Pin 5 (Grid No.4,
Pin 9 -Same as Pin 5 Collector)
< Indicates a change.
11-58 ELECTRON TUBE DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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PROJECTION KINESCOPE

Air Flow to Face. . . . L. . 40 ofm| N
The specified air flow should be dellvered perpendicularly
from a nozzle having a diameter of about 2 inches onto the
face of the tube while it is in operation. The blower should
have adequate capacity toprovide foratotal system-pressure|
drop including that of the air filter.

Face Temperature. . . . . . . . .. 100 max. ocl

CATHODE-DRIVE™ SERVICE
Unless otherwise specified, voltage values are positive
with respect to grid No.1

Maximum Ratings, Absolute Values:

ULTOR-TO-GRID-No.1 VOLTAGE® . . . . . . . 80000 max. volts .__

GRID-No.3-TO-GRID-No.1 VOLTAGE. . . . . . 20000 max. volts

GRID-No.2-TO-GRID-No.1 VOLTAGE. . . . . . 850 max. volts]

GR1D-No.2-TO-CATHODE VOLTAGE. . . . . . . 600 max. volts]

CATHODE-TO-GRID-No.1 VOLTAGE:

Positive-bias value . . . . . . . . .. 250 max. volts
Negative-bias value . . . . . . . . .. 0 max. volts
Peak-negative value . . . . . . . . .. 2 max. volts

AVERAGE ULTOR CURRENT . . . e e e 2 max. ma|

PEAK HEATER-CATHODE \/OLTAGE
Heater negative with respect tocathode:

During equipment warm-up period
not exceeding 15 seconds. . . . . . 410 max. volts
After equipment warm-up period. . . . 150 max. volts|
Heater positive with respect tocathode. 150 max. volts

Equipment Design Ranges:

With any ultor-to-grid-No.1 voltage (Ec,g,) between 70000#
and 80000 voltsand grid-No.z-to-grid-No.1 voltage (Ecyg ;)
between 400 and 850 volts

Grid-No.3-to-Grid-No.1 =
Voltage for focus . . . . 20% to 22.6% of Ecugy volts|

Grid-No.2-to-Grid-No.1
Voltage for visual
extinction of focused
raster when circuit
design utilizes fixed
cathode—to—grud No.1 e
voltage | 3.2 to 4.8 times Ekgy volts|

Cathode—to—-Grlé No 1
Video Drive from Raster
Cutoff (Black Level) to
White—Level Value . . . . . . .Same value as fixed cathode-]

to—grid-No.1 voltage except|/
video drive is a negative|®
voltage.

.,.,#: See next page. —=|ndicates a change.
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Grid-No.3 Current. . . . . . . . 0 to +15
Grid-No.2 Current. . . . . . . . -15 to +15

5%

Examples of Use of Design Ranges:
For ultor-to-grid-

No.1 voltage of 75000 volts
Grid=No.3-to-Grid-No.1
Voltage for focus. . . . . . . 15000 to 17000 volts

Grid-No.2-to-Grid-No.1

Voltage for visual

extinction of focused

raster when circuit

design utilizes fixed

cathode-to—-grid-No.1

voltage (Ekgy) of

125 volts. .. e 400 to 600 volts
Cathode-to-Grid- No 1

Video Drive from

Raster Cutoff

(Black Level) to

White-Level Value. . . . . . . -125 volts

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

GRID-DRIVE* SERVICE

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

Maximum Ratings, Absolute Values:

ULTOR VOLTAGE® . . . . . . . . . . . .. 80000 max. volts
GRID-No.3 VOLTAGE. . . . . . . . . . .. 20000 max. volts
CRID-No.2 VOLTAGE. . . . . . . . . . .. 600 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . .. 250 max. volts
Positive-bias value. . . . . . . . .. 0 max. volts
Peak-positive value. . . . . . . . .. 2 max. volts
AVERAGE ULTOR CURRENT. e e e 2 max. ma

PEAK HEATER-CATHODE \/OLTAGE
Heater negative with respect tocathode:
During equipment warm-up period

not exceeding 15 seconds . . . . . 410 max. volts

After equipment warm-up period . . . 150 max. volts
Heater positivewith respect to cathode. 150 max. volts
.,.,#,‘: See next page. - [ndicates a change.
11-58 ELECTRON TUBE DIVISION DATA 2
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- |Equipment Design Ranges:

With anyultor voltage (Ec, k) between 70000# and 80000 volts
and grid-No.2 voltage (Ecyk) between 400 and 600 volts
Grid-No.3 Voltage
for focus. . . - 20% to 22.6% of Ec,k volts
Grid-No.2 Vo]tage for’
visual extinction
of focused raster
when circuit design
utilizes fixed grid~
No.1 voltage (Ecgk). . . 2.58t03.87 times Ecyk volts
Grid-No.1 Video Dr|ve
from Raster Cutoff
(Black Level) to
White-Level Value. . . . Same value as fixed grid-No.1
voltage except video drive is
a positive voltage.

Grid-No.3 Current. . . . . 0 to +15 pa
Grid-No.2 Current. . . . . -15 to +15 pa
~|Examples of Use of Design Ranges:
For ultor voltage of 75000 volts
Grid-No.3 Voltage for focus. . . 15000 to 17000 volts

Grid-No.2 Voltage for visual

extinction of focused

raster when circuit de-

sign utilizes fixed grid-

No.1 voltage (Ecik) of

-155 volts . . AN 400 to 600 volts
Cathode—to-Grid- No 1

Video Drive from Raster

Cutoff (Black Level) to

White-Level Value. . . . . . . 155 volts

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

. cathode drive is the operat:ng conditioninwhichthe video signal varies
the cathode potential.

The product of ultor-to-grid-No.1 voltage, or ultor voltage, and
average ultor current should be limited to 160 watts.

voltage or ultor voltage. In general, the ultor-to—grid-No.1 voltage
or the ultor voltage should not be Tess than 70,000 volts.

A Grid-drive is the operating condition in which the video signal varies|
the grid-No.1 potential.

- OPERATING CONSIDERATIONS

it is operated at its normal ultor voltage. These rays can|
constitute a health hazard unless the tube is adequately

# Brilliance and definition decrease with decreasing ultor—to—grld No. 1}

X-ray radiation is produced at the face of the 7NP4 when| -

- Indicates a change.
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shielded. Make sure that the shielding provides the required
protection against personal injury.

The base pins fitaDiheptal l4-contact socket. 't should
be designed to prevent corona between pin 9 and pin 4, pin 13,
and any ad jacent socket—assembly bolt. The usual commercially
available Diheptal sockets do not meet this requirement.
Socket contacts forpins 5, 6, 7, 8, 10, Il, 12, and |3 should
be removed so that maximum insulation is provided for pin 9.
The socket should be made of high-grade, low—leakage, arc—
resistant insulating material adequate to withstand 20,000
volts between the contact for pin 9 and the contacts for pins
4 and 3. The socket should not be rigidly mounted; it
should have flexible leads and be allowed to move freely.

The ultor connection is made to the Medium capon the side
of the bulb. The ultor connector should have a ball-type
corona shield withadiameterof,about |-1/2 inches in order to
prevent the formation of corona.

An air-cooling system is required to cool the face of the
TNP4. The system consists of ablower, such as Pilot No.50747
r No.50748%, and an air duct, having an outlet diameter of
about 2 inches, directed perpendicularly onto the face of the
tube. An air flowof 40 cubic feet per minute at the tube face
is required to provide adequate cooling. In a typical system
ith air filter, the total system static pressure is approxi-
mately 0.25 inch of water. The cooling air must not contain
water, dust, or other foreign matter. The air—cooling system|
should be electrically interconnected with the ultor power
supply to prevent operation of the tube without cooling

Cooling of the tube by a tangential flowof air across its
face is not recommended because the temperature gradient
produced across the face may result in immediate or delayed
cracking of the face.

Failure of scanning while the 7NP4 draws beam current may|
permanentiy damage the screen. Provision should be made,
therefore, for automatic, high-speed cutoffof the beam current
in case of scanning failure.

Darkening of face occurs during normal operation of the
tube with resulting decrease in the light transmitted by the
face. The rate of darkening increases rapidly with increase
in ultor voltage, is proportional to the beam current, and is
inversely proportional to the scanned area. The darkening
develops rapidly during initial operation; thereafter, |
gradual increase in the amount of darkening wil! be observed
during the life of the tube.

* Made by F.A. Smith Mfg. Co., Inc., P.0. Box 509, Rochester 2, N.Y.
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PRECAUT ION

During storage of this Projection Kinescope, occluded gas|
may be released withinthe tube. When high voltage is applied,
this gas may cause internal arcing with possible damage to
the tube. To prevent such an occurrence, it is recommended
that this kinescope be given the following treatment at
intervals of about 2 months during storage, and at time of
installation in equipment: With the beam cut off, apply
normal ultor voltage to the tube. Gradually increase the
ultor current in steps over a period of 15 minutes until one|
fourth of the operating ultor-current value is reached.
Operate at this reduced value of current for | hour, and then
increase the ultor current to full value for a few minutes
before turning off the power.

OPERATING HINTS

I. Never apply power input to the screen suddenly because
immediate or delayed cracking of the face may result.
Always increase or decrease the ultor current gradually.

2. Never exceed the maximum average ultor-current rating of

2 milliamperes.
3. Never overscan the screen because the beam will strike
the neck and liberate occluded gas which may cause

internal arcing.

4. Never fail to operate this tube in its equipment at in—
tervals of about 2 months to keep the tuhe in condition.

- |ndicates a change.

v
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QUALITY

RECTANGLE
' | (NOTE 1)
7Y - : I
" ! 3
pia. || .2007 -|l % MAx.
=] ' L
2%y
9%
3 " N ;
e 15315 — EBLTSRCAD
.R. 2Cl-5
(NOTE 2) (NOTE 4)
EXTERNAL
TRANSPARENT
INSUL ATING
COATING
| =%
REFERENCE
LINE ”(NOTE 8) }
(NOTE 5) 5y \
Al
EXTERNAL - 2"+ 4 DIA.
CONDUCTIVE
COATING ! SMALL-SHELL
(NOTE 6) DIHEPTAL
14-PIN BASE
JETEC GROUP 5,
w NeBl4-45 (NOTE 7)
' 92CM-7476R2
NOTE [: WHEN VIEWED FROM THE FACE OF THE TUBE,. THE MINOR

AXIS OF THE B" x 3-3/4" QUALITY RECTANGLE 1S LOCATED 45°
+ 10° IN A COUNTER-CLOCKWISE DIRECTION FROM A PLANE THROUGH
THE ULTOR TERMINAL AND THE TUBE AXIS.

NOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY
RECTANGLE MAY VARY % 0.006" FROM THE SPHERICAL SURFACE
HAVING A 15.315" RADIUS

NOTE 3: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY

RECTANGLE MAY VARY * 0.006" FROM THE SPHERICAL SURFACE
HAVING A 20.3" RADIUS

11-58 ELECTRON TUBE DIVISION CE-7476R2A
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NOTE 4: THE PLANE THROUGH BASE PIN 9 AND THE TUBE AXIS
MAY VARY FROM THE PLANE THROUGH THE ULTOR TERMINAL AND
THE TUBE AXIS BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE
TUBE AXIS) OF * 10°. THE ULTOR TERMINAL IS ON SAME SIDE
AS PIN 9.

NOTE 65: REFERENCE LINE IS DETERMINED BY POSITION WHERE
GAUGE 2.100"™ + 0.001"™ 1.D. AND 3" LONG W!LL REST ON BULB
CONE.

NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 7: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY.
SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, II, 12, AND I3
SHOULD BE REMOVED IN ORDER TO PROVIDE MAXIMUM [NSULATION
FOR PIN 9.

NOTE 8: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS
SPACE.

TYPICAL REFLECTIVE OPTICAL SYSTEM

CORRECTING LENS

SPHERICAL & X-RAY SHIELD
MIRROR
7"DIA FACEPLATE D
. OF 7NP4 5

o | BEFLECTING
D2
VIEWING_ |
Dq SCREEN
20°x 15
03 =< D N\
92CS-9763
DIMENSIONS (APPROX.)
Dy 26" Diameter
D2 30'" Radius
D3 30"
Dy 15"
Ds 21.5"
D¢ 60"
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.
11-58 ELECTRON TUBE DIVISION CE-7476R2B
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AVERAGE DRIVE CHARACTERISTICS

i,

|  CATHODE-DRIVE SERVICE 3 GRID-DRIVE SERVICE
| E£=6.6 VOLTS E£=6.6 VOLTS 3
| ULTOR - TO - GRID-N2| ULTOR VOLTS=70000-80000 ]
[ VOLTS= 70000 - 80000 - GRID-N23 VOLTS ADJUSTED
L GRID-N2 3 -TO-GRID-N2| VOLTS TO GIVE FOCUS. 3
ADJUSTED TO GIVE FOCUS GRID-N22 VOLTS ADJUSTED 1
GRID-N2 2-TO-GRID-N2| VOLTS TO GIVE RASTER CUTOFF. 1
ADJUSTED TO GIVE RASTER: ~ = E
: CUTORE. GRID-N2| VOLTS=-155 ]
I CATHODE-TO-GRID-N2 | E
I VOLTS=125 E
- Aums
N
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N
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-
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S
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF
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AVERAGE DRIVE CHARACTERISTICS
r e - ey
E  CATHODE- DRIVE SERVICE ] GRID-DRIVE SERVICE E
F Ef=66 VOLTS Ef=6.6 VOLTS ]
I ULTOR-TO-GRID-N2| ULTOR VOLTS=75000 ]
- VOLTS=75000 GRID-N2 3 VOLTS ADJUSTED
F GRID-N23 -TO -GRID-N2| VOLTS TO GIVE Focus. 3
I~ ADJUSTED TO GIVE FOCUS.] GRID-N22 VOLTS ADJUSTED
F GRID-N22-TO-GRID-N2| VOLTS TO GIVE RASTER CUTOFF. 4
F ADJUSTED TO GIVE RASTERI GRID-N2| VOLTS=-155 E
¢ CUTOFR + RASTER sS1ZE=5"x33%," 3
I CATHODE -TO-GRID-N2 | T = 4 E
E T voLTS=125 T E
L RASTER SIZE=5'x 334" T ]
F et A
350001
30000
24
w
1)
z
5 25000
1
5
o)
W
J 20000 2
@
z &
z
I
3 15000 maun
['4
o
[
2 10000
I 1
Q
I
5000
]
A
9 20 40 60 80 100 120 40 160

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF
ELECTRON TUBE DIVISION 92CM-75I5RI
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AVERAGE DRIVE CHARACTERISTICS
CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE
Eg=6.6 VOLTS Ep=6.6 VOLTS
ULTOR-TO-GRID-N2| VOLTS = ULTOR VOLTS = 75000
75000 GRID-N23 VOLTS ADJUSTED TO
GRID-N23-TO-GRID-N2| VOLTS GIVE FOCUS.
ADJUSTED TO GIVE FOCUS. GRID-N22 VOLTS ADJUSTED TO
GRID-N22-TO-GRID-N2| VOLTS GIVE RASTER CUTOFF,
ADJUSTED TO GIVE RASTER | GRID-N2I VOLTS = -I55
CUTOFF. o
CATHODE-TO-GRID-N2| VOLTS=125| RASTER SIZE = 5'x 3%
RASTER SIZE=5"x 334"
TRANSFER CHARACTERISTICS
—— —TRANSFER CHARACTERISTICS ON BASIS
ON CONTRAST RATIO OF 100:1
a3 » X
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Sl
I;Z‘ &)
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&
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@ 1000 UTATAY
l]-: 8 /
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3 e 7 /
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= 717
T 4 14 77
al 4" —
100
4 6 B 2 3 4 6 2
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF
ELECTRON TUBE DIVISION 92CM-75I19R2
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MONITOR KINESCOPE

METAL~BACKED SCREEN

ELECTROSTATIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage . « « « .« .« . . . [ ac or dc volts
Current . « « v v v v+ 0.6 v v v v s o v e e amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to All Other Electrodes . . . . 6 i
Cathode to All Other Electrodes . . . . . 5 pupf
Faceplate v« v v v v v v v o v v e e e e Clear Glass
Phosphor, Metal-Backed® . . . . ., . . . . . P4—Sulfide Type
Fluorescence and Phosphorescence. . . . .« . . « . . White
Persistence of Phosphorescence. . . . « « . . « . . Short
Focusing Method . . . « « v v o v v o o v - . Electrostatic
Deflection Method . . . « v« v & o v v o v o Magnetic
Deflection Angle {ApProxX.). « « v v v v v v v 0 o o o« 50°
Overall Length. . . . . « v v v v v v v o v & 13-1/8" + 3/8"
Greatest Diameter of Bulb . . . . . . . . . . 7-3/16" + 1/8"
Minumum Useful Screen Diameter. . . « « ¢« « « « « o « & 6"
Picture Size (Within minimum-useful~screen area) _ 5-3/8" x 4"
Cap v v v o 4 0 0w s Recessed Small Cavity (JETEC No. J1-21)
Base. . « . . . Smal1-Shell Duodecal 6-Pin (JETEC No. B6-63)
BOTTOM VIEW
Pin 1 — Heater (6 Pin 12 — Heater
Pin 2 - Grid No.1 / Cap - Grid No.4,
Pin 6 - Grid No.3 Collector
1
Pin 10 - Grid No.2 - A © (Ultor)
Pin 11 — Cathode © 0LIC) O
Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE. . . + « « v v v v v o« 12000 max. volts
GRID-No.3 VOLTAGE . . . . .« . « .« « . 2000 max. voltg
GRID-No.Z VOLTAGE . . . . . . . . e 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value . . . . . . . .. 125 max. volts]
Positive bias value . . . . . « . . . 0 max. volts|
Positive peak value . . . . . . . .. 2 max. volts
o

For curves, see front of this Section.

Inthe 7TP4, grid No.4 which has the ultor function, and coliector are
connected together within the tube and are conveniently referred to
collectively as "ultor”., The "ultor" in a cathode-ray tube is the
electrode, or the electrode in combination with one or more additional
electrodes connected within the tube to it, to which is applied the
highest dc voltage for accelerating the electrons in the beam prior
to its deflection.

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up perio

not exceeding 15 seconds 410 max. volts
After equipment warm-up period. . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges:
For any ultor voltage (E,) between 10000 and 12000 wolts
and grid-No.2 voltage (E,,) between 150 and 410 wvolts
Grid-No.3 Voltage for Focus with
Ultor Current of 100 wamp. . . 11.6% to 15.8% of E, volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot. « « « « & . . 11% to 25.7% ofEC2 volts
Grid-No.3 Current™. . . . . . . See Curves
Grid=No.2 Current. . « « « « o & -15 to +15 pamp
Field Strength of Adjustable
Centering Magnet. . . . . . 0 to8 gausses
Examples of Use of Design Ranges:
For ultor voltage of 10000 volts
and grid-No.2 voltage of 200 volts
Grid-No.3 Voltage for Focus with
Ultor Current of 100 pamp . . 1160 to 1580 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . . . . . . . -22 to =52 volts

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

* Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 10000 volts,

I* .
*Grid—no.} current increases as the ultor voltage is decreased,

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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e’

1" FOR
6" MIN. USEFUL
=" SCREEN BIA. TUBE SUPPORT
7 »
” 27
IR / 32
Lo
3/2\1[/ I :
24R - L
DIA”
7%
MAX

. GRID N24, COLLECTOR

RECESSED SMALL

CAVITY CAP

JETEC N2 Ji-21
(NOTE )

‘R\EFERENCE ) . “’K “' t\\

950 MAX. 13}
(NOTE 2) 3%

— ~—1 %6t Yo

SMALL -SHELL
DUODECAL
6 - PIN BASE

JETEC N2 B6-63
(NOTE 3)
92CM - 769!

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMI-
NAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS
OF £ 109, BULB TERMINAL 1S ON SAME SIDE AS PIN No.6.

NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITION WHERE
REFERENCE-LINE GAUGE (JETEC No.l12) 1.500" + 0.003"
~ 0.000" 1.D. AND 2" LONG WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA-
METER OF |-7/8".

FEB. 1, 1952 TUBE DEPARTMENT CE-7691
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AVERAGE GRID-DRIVE CHARACTERISTICS
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OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage . . . . . . . . 6.3 v 0 0. ac or dc volts
Current . . . . . . .. 0.6 ¢« v v v v v v v e . amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to All Other Electrodes . . . . . 6 .. uuf
DU toDdp « v v v v v e 3 .. puf
DUZEODIE « v v v e e e 2 .. uuf
DJ1 to AH Other Electrodes . . . . . . . . 9 .. upf
DJp to All Other Electrodes . . . . . . . . 9 .. wuf
DJ3 to All Other Electrodes . . . . . . .. 7 .. puf
DJg to All Other Electrodes . . . . . . .. 7 .. puf
Faceplate « v v« v v v 4 v v e e e e e e e e e Clear Glass
Phosphor (For Curves, see front of this Section) . . . P1
Fluorescence and Phosphorescence . . . . + « . . . Green
Persistence of Phosphorescence . . . . . . . . .. Med ium
Focusing Method . . . . . « « v ¢ ¢« v v v o . Electrostatic
Deflection Method . . . ., « v v v v v o v Electrostatic
Overall Length . . . . . . oo o v v v v v 14-1/2" +3/8"
Greatest Diameter of Bulb . . . . . . . . . ¢ o . . 7".+1/8"
Minimum Useful Screen Diameter . . . . . . . .. ... 6"
Mounting Position . . . . . . . . ... .o .« Any
Bulb v v v s i e e e e e e e e e e e e e e e e J56H|
Base . . . . MediumShell Diheptal 12-Pin (JETEC No.B12-37)
BOTTOM VIEW
Pin 1-Heater Pin 9-Ultore
Pin 2 -Cathode (Grid No.2,
Pin 3-Grid No.1 Grid No.4,
Pin 4 —No Collector)
Connection Pin 10-Deflecting
Pin 5-Grid No.3 Elect. DJ2
Pin 7-Deflecting Pin 11-Deflecting
Electrode Elect. DJg
DJ3 Pin 12~ Internal
Pin 8-Deflecting Connection~
Electrode Do Not Use
DJg Pin 14 — Heater

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

With DJg posrtlve with respect to DJz, the spot is de—
flected toward pin 5. With DJ3 posutwe with respect to
DJg4, the spot is deflected toward pin 2.

The plane through the tube axis and pin 5 may vary from
the trace produced by DJi and DJp by an angular tolerance
(measured about the tube axis) of £+100. Angle between
DJ1-DJp trace and DJ3-DJg trace is 900+ 3°.

.: See next page.

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



K\ &g
7VPI
OSCILLOGRAPH TUBE

Max imum Ratings, Design-Center Values:
ULTOR® VOLTAGE . «. « « v v« v & & .+ . . 4000 max. volts
GRID-No.3 VOLTAGE . . . . . C b e e e e 2000 max. volts
GRID-No.1 VOLTAGE:
Negative bias value . . . . ... ... 200 max. volts
Positive bias value* . . . . ... ... 0 max. volts
Positive peak value . . . . . . e e 2 max. volts
PEAK VOLTAGE BETWEEN ULTOR AND
ANY DEFLECTING ELECTRODE . . . . . 750 max. volts

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

Equipment Design Ranges:

For any ultor voltage (Eu)'bctween 1000% and 4000 volts

Grid-No.3 Voltage for Focus 27% to 40% of Ey volts|
Maximum Grid-No.1 Voltage
for Visual Extinction of

Undeflected Focused Spot 2.8% of E volts
Grid-No.3 Current . . . . -15 to +10 pamp
Deflection Factors:

DJp &DJ2 « . oo 31 to 41 v dc/in./kv of Ey

DJg &DJg . . . . . .. 25 to 34 v dc/in./kv of Ey
Spot”Position . . . . . . ##

Examples of Use of Design Ranges:
For ultor voltage of 1500 3000 volts
Grid-No.3 Voltage

for Focus 400 to 600 800 to 1200 volts

Maximum Grid-No.1 Volt—
age for Visual Extinc—
tion of Undeflected

Focused Spot . . . . . -42 -84 volts
Deflection Factors: :

Djg &DJ2 . .. . . 47 to 62 93 to 123 voltsdc/in.

DJ3 &DJg . .. ... 38 to 51 75 to 102 voltsdc/in.
Max imum Circuit Values:
Grid No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

Resistance in Any Deflecting-
Electrode Circuit® . . . 5.0 max. megohms|

°

In the 7VP1, grid No.4 which has the ultor function, grid No.2, and col—
lector are connected together mthm the tube and are convemently re-i
ferred to collectively as "ultor.” The "ultor” in a cathode-ray tube
is the electrode, or the electrode in combination with one or more
additional electrodes connected within the tube to it, to which is
applied the highest dc voltage for acceleratung the electrons in the
beam prior to its deflection.

At or near this ratmg the effective resistance of the ultor supp’ly
should be adequate to limit the ultor input power to 6 watts.

*

#,##,0:  see next page.
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OSCILLOGRAPH TUBE

# Brilliance and definition decrease with decreasing ultor voltage. A
value as low as 1000 volts is recommended only for low-velocity deflec—
tion and low ambient-light levels.

% with ultor voltage of 1500 volts, the center of the undeflected focused
spot will fall within a circle having a 10~mm radius concentric with
the center of the tube face. .

. O |t is recommended that the deflecting—electrode~circuit resistances be
i approximately equal.
The 7VP1 can be used as a direct replacement
for the 7JP1 in all equipment where the high~voltage
supply does not provide more than gooo volts.
SCREEN “y "
RADIUS T {
3 MIN.—-| J»4—
', I
1.134
1 )
2.237"+
) /\‘-:.nz"«
> "
131 R\ 14 ‘/2'
3,
A
"
MEDIUM-SHELL
DIHEPTAL
12-PIN BASE
JETEC N2 BI2-37
92CM-6667RI
¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC-
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
BOTTOM OF THE BASE.
NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



Q\
«4

7VPI
AVERAGE CHARACTERISTICS
Ee= 6.3 VOLTS
GRID-N2 3 VOLTS ADJUSTED FOR FOCUS
ULTOR
CURVE CURRENT VOLTS
A ULTOR 3000
B ULTOR 1500 -
Bl ¢ ULTOR 1000 -
Hl D |FLUORESCENT SCREEN |3000
Bl € [FLUORESCENT SCREEN] 1500
H F |FLUORESCENT SCREEN] 1000
-
800
600 1+ 300
0 H )
o EEaREEE 250 W
3 T s
2 5 H 2 .
o T o
g T HET 2
3 400 A 200 2
- hefl 2
o e AR
3 T 150 %
L] v 2
H Ll
HH ngy =
NASEnpREEunus " (T 5
200 HHAHHHH A ] oo &
H -+ 4] (2]
T4 RE SN [ 13T w
o
A T T 1 HE A S _
- saaw so
- tH A +H .
: agfsl 1]
| ! T AL L
-60 -50 -40 -30 -20 -10 [
GRID~N2| VOLTS
DEC.17,195} TUBE DEPARTMENT 92CM-772I1
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TWP4
PROJECTION KINESCOPE
20" x 15" PICTURES

FORCED-AIR COOLED ALUMINIZED SCREEN
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

For use in theater-television equipment

The 7WP4 isthe same as the 7NPq except forthe following items:
General:

Projection Throw Distance for 20" x 15' Picture .

. 80 feet
Overall Length.

19-7/16" + 5/8"

QUALITY
RECTANGLE

i (NOTE 1)
S B, ..
225 ~>‘ 7 MAX
DIA. | , =
[ )
15, “ 1"
e 4
| " -
o
3" P ULTOR
* e 210.: — MEDIUM CAP
R. JETEC N2CI-5
(NOTE 3) (NOTE 4)
EXTERNAL
TRANSPARENT
INSULATING
COATING
) P
] 21%¢ %
REFERENCE
LINE »(NOTE 8) f 75"
(noTeE 5) 54 | 9% %
. f@" A
EXTERNAL - <— 2"+ ' DiA.
CONDUCTIVE
COATING ! SMALL~-SHELL
(NOTE 6) DIHEPTAL
14-PIN BASE
JETEC GROUP 5,
m@m NeBI4-45 (NOTE 7)

92CM-773IR2

11-58
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TWP4
PROJECTION KINESCOPE

NOTE 1: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR
AX1S OF THE 5" x 3-3/4" QUALITY RECTANGLE |S LOCATED 45°
+ 10° IN A COUNTER-CLOCKWISE DIRECTION FROMA PLANE THROUGH
THE ULTOR TERMINAL AND THE TUBE AXIS.

NOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE QUAL!ITY
RECTANGLE MAY VARY + 0.006" FROM THE SPHERICAL SURFACE
HAVING A 15.315" RADIUS.

NOTE 3: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY
RECTANGLE MAY VARY % 0.006" FROM THE SPHERICAL SURFACE
HAVING A 20.3" RADIUS.

NOTE 4: THE PLANE THROUGH BASE PIN 9 AND THE TUBE AXIS
MAY VARY FROM THE PLANE THROUGH THE ULTOR TERMINAL AND
THE TUBE AX!S BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE
TUBE AX1S) OF + 10°. THE ULTOR TERMINAL IS ON SAME SIDE
AS PIN 9.

NOTE 5: REFERENCE LINE |S DETERMINED BY POSITION WHERE
GAUGE 2.100"™ + 0.001" 1.D. AND 3" LONG WILL REST ON BULB
CONE.

NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 7: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
I'T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY.
SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, Il, 12, AND I3
SHOULD BE REMOVED IN ORDER TO PROVIDE MAXIMUM INSULAT!ION
FOR PIN 9.

NOTE 8: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS
SPACE.

11-58 ELECTRON TUBE DIVISION CE-7731R28

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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7WP4
PROJECTION KINESCOPE

TYPICAL REFLECTIVE OPTICAL SYSTEM

CORRECTING LENS

SPHERICAL & X-RAY SHIELD
MIRROR
7"D1A FACEPLATE D
. OF 7WP4 5

92Cs-9769

DIMENSIONS (APPROX.)
Dy 27" Diameter

D2 40" Radius
D3 40"

Dy 20"

Ds 245"

D¢ 80"

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.

11-58 ELECTRON TUBE DIVISION CE-9769
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8DP4
PICTURE TUBE

SMALL, COMPACT, RECTANGULAR GLASS TYPE
LOW-VOLTAGE ELECTROSTATIC FOCUS  MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:
Voltage. « v v v v v v 6.3 ... ac or dc volts
Current. . . . . . . .. 0.6 210% « « v v v v oo amp,
Capacitance between External Conduc-—
tive Coating and Ultor . . . . . . .. . {350 max. uuf
250 min. puf
Faceplate, Spherical . . . . . .« .« v o v . . .. Filterglass|

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type|
Deflection Angles (Approx.):

Diagonal v v v v v v e e e e e e e e e e e e e e e e 909
Horizontal W v v v v v o v vt e e e e e e e e e e e 859
Vertical v v v v v v i e e e e e e e e e e e e e e 68°)
Electron Gun « + .« « o . . lon-Trap Type Requiring External

Single-Field Magnet
Tube Dimensions:

Overall Tength . . . . . o v v v v o o . 10-7/16" + 5/16"
Greatest width . . . . . . ... .. 7-7/8" + 1/16" - 1/32"
Greatest height. . « « v« . . . . 6-1/16" + 1/16" — 1/32"
Diagonal « « & v v v v v o .. 8-7/16" +-1/16" - 1/32"
Neck Tength. . . . ¢ v v v v v v v v v o 6-1/2" + 3/16"
Radius of curvature of faceplate
(External surface) « « v v v v v v @ v o v W e e . 27Y
Screen Dimensions (Minimum):
Greatest width . . . . . ¢ o v v o o v v v oo .. 7-3/16"
Greatest height. . . . . . . ... .. [ 5-3/8"
Diagonal v v v v v v v v v e e w e e e e e e 7-13/16"
Projected area . . . v & v v v v 0 b 0 e 4. . 35.5 sq. in.
Operating Position . « v v v v v v v v v v v v v v v w . Any|
Cape v v 0 v e e a e Recessed SmaH Cavity (JETEC No. J1—21)
Base . .Dwarf-Shell Duodecal 6-Pin (JETEC Group 4, No.B6-158)
Basing Designation for BOTTOM VIEW . . + « « « « . . . 12AB
Pin 1-Heater Cap~Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 3-Grid No.4 Grid No.5,

Pin 10~Grid No.2
Pin 11— Cathode

Collector)
C - External

Pin 12~ Heater Conductive
Coating

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. + « v v v & ¢ v & v o o & 8000 max. volts
GRID-No.4 (FOCUSING) VOLTAGE

Positive value . » . . . . C e e e e 500 max. volts

Negative value . . . . « . . . . . . . 500 max. volts|
GRID-N0.2 VOLTAGE. & + v ¢ v v v 4 o « & 300 max. volts

<«—lIndicates a change.

9-58 ELECTRON TUBE DIVISION DATA
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8DP4
PICTURE TUBE

GRID-No.1 VOLTAGE:

Negative—peak value. . + « v « o o . . . 130
Negative-bias value. . . . . . [ L[0]
Positive~bias value. . . . . . . . . . . 0
Positive-peak value. . . . . . . . . . . 2

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 180
Heater positive with respect to cathode. 180
Maximum Circuit Values:
Grid-No.1~Circuit Resistance . . . . . . . 1.5

max. volts
max. volts
max. volts
max. volts
max. volts
max. volts

max. megohms

9-58 ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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8HP4
MONITOR KINESCOPE
[3’,’ SMALL, COMPACT, RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
DATA
|General:
Heater, for Unipotential Cathode:
Voltage (ACor DC). + v v v v v v v 6.3 volts
Current « v v v v v v v v 0 o .. 0.6 + 10% amp
Direct Interelectrode Capamtances
Grid No.1 to all other electrodes . . 9 puuf
Cathode to all other electrodes . . . 5 mi
External conductive coating to ultor. 350 max. iy
250 min. uf
Faceplate, Spherical. . « . v v v v ¢ v v v o o . Filterglass
Light transmission (ApproxX.). « v v v ¢ v v v« o & 80%)
Phosphor (fFor curves, see front of this Section) . P4———Su]flde Type|
Aluminized
Fluorescence. « « « v « o « . “ e n e e e s e e s White)
Phosphorescence . . « « . v v v v v v v o v o v o . . White]
Persistence « + « . « . . . e e e e e e e e e e Short
Focusing Method . . « . . . . . . . « « « .. . Electrostatic
Deflection Method . . « « . v v ¢ « v & e e e e Magnetic
Deflection Angles {Approx.):
Diagonal. . . . . .. O
Horizontal. . . . & . i i i v s e e e e e e e 859
Vertical. « v v v v v vt ot e e e e e e e e e e s . 689

Electron Gun. . . . . . . . Type Requtrlng No Ion—Trap Magnet
Tube Dimensions:

Overall length. . . . .. e v e e . v . 9-15/16" £ 5/16"
Greatest width, . . . . . . . . .. 7-7/8" + 1/16" - 1/32"
Greatest height . . . . . . . . . . 6-1/16" + 1/16" - 1/32"
Diagonal. .« « « . v . o .. .o o. . 8-7/16" + 1/16" - 1/32"
Neck length . « . . . v v v v v e e e e e 6" + 3/16"
Screen Dimensions (Minimum):
Greatest width. . . . . . . . .. e e e e e e e 7-3/16"
Greatest height « « v v v v v v v v 0 v 0 v v v e 5-3/8"
Diagonal. « . v v v v v . .. e e e e e . . 71-13/16"
Projected area. . « « v v v v v v v v v .. 35.5 sg. in.
Weight (Approx.). +. « v v v v v v v o c e e e e . 2172 ]bs
Operating Position. « « v v v v v v v v v v v v v e e
Cap v v v ¢ o . . . .Recessed Small Cavity (JEDEC No. Jl—21)
S J67-1/2

Base. . . + . . . . Small-Shell Duodecal 6-Pin, Arrangement 1]
(JEDEC Group 4, No.B6-63)
Basing Designation for BOTTOM VIEW. . . . . . . eoe . 121

Pin 1-Heater Cap -Ultor
Pin 2-Grid No.1 (Grid No.3,
?in 6 -Grid No.4 Grid No.5,
& Pin 10 -Grid No.2 Collector)
¥ Pin 11 ~ Cathode - External
Pin 12 -Heater Conductive
Coating
8-59 ELECTRON TUBE DIVISION DATA 1
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MONITOR KINESCOPE

Maximum Ratings, Absolute-KMaximum Values:

ULTOR VOLTAGE + + + v v v v v v v v v s . 14000 max. volts
GRID-No.4 (FOCUSING) VOLTAGE
Positive value. .+ « « « v v o v v o . . 1100 max. volts
Negative value. . .« « . v v v o v v v 550 max. volts
GRID-No.2 VOLTAGE . . . . « ¢« « v v o« . 550 max. volts
GRID-No.1 VOLTAGE:
Negative—peak value . . . . . . . . . . 220 max. volts
Negative-bias value « » + « « v v o« . 155 max. volts
Positive-bias value . . . . . . . . . . 0 max. volts
Positive-peak value . « . , + « « + . . 2 max. volts
PEAK HEATER-CATHODE VOLTAGE
Heater negative with respect to cathode. 180 max. volts
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges:

With any ultor voltage (Ecsk) between 8000* and 14000 volts
and grid-No.2 voltage (Ecyr) between 150 and 500 wvolts
Grid-No.4 Voltage required for focus:*
Changes inversely with ultor current at the rate of approxi-|
mately 80 volts for each 100-pa change in ultor current.
For typical values, see Examples of Use of Design Ranges
Grid-No.1 Voltage (Ec,k) for
visual extinction of
focused raster. . . . . . . See Raster-Cutoff-Range Chart
Grid-No.1 Video Drive from
Raster Cutoff (Black level):4
White-level value
(Peak positive) . . . . Same value as determined for Ec,«
except video drive is positive voltage.

Grid-No.4 Current . . . . . . .. -25 to +25 pa
Grid-No.2 Current . .+ . . o o . . -15 to +15 ual
Examples of Use of Design Ranges:
With ultor voltage of 11000 volts
and grid-No.z voltage of 300 volts

Grid-No.4 Voltage for focus
with average ultor current

of 100 wa® .« .« . v v o ... 0 to 300 volts
Grid-No.1 Voltage for visual
extinction of focused raster. . -28 to =72 volts

Grid-No.1 Video Drive from

Raster Cutoff (Black level):

White-level value

(Peak positive) .« . . . . . .. 28 to 72 volts

Maximum Circuit Values:

#

Brilliance and definition decrease with decreasing ultor vo]tage in
general, the ultor voltage should not be less than 8000 volts.

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

8-59 ELECTRON TUBE DIVISION DATA 1
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MONITOR KINESCOPE

* The ?rld—no.n voltage required for focus of any indlvidual tube will
remain essentially constant for values of ultor voltage or grid-No.2
voltage within design ranges shown for these items.

4 Resolution for a given value of ultor voltage and a given value of
grid-No.2 voltage decreases with increase in ultor current.

The indicated voltage is for condition with combined grid-No.1 bias
voltage and video-signal voltage (generated by RCA-2F21 monoscope)
adjusted to produce the average value of ultor current shown and to
provide optimum focus of the Indian-Head Test Pattern from the 2F21.

SPECIAL PERFORMANCE DATA
Resolution: 4
For ultor voltage of 11,000 volts. . . 600 min.™ TV lines

- Under the following conditions: heater volts = 6.3, grid-No,2 volts =
300, combined grid-No.1 bias voltage and video-signal voltage (generated
by- RCA-2F21 monoscope) adjusted to produce an average ultor current of
100 microamperes, and grid-No.4 voltage adjusted to give sharpest
focus at center of tube face. Resolution is measured on the RCA-2F21
monoscope test pattern, or equivalent.

OPERATING CONSIDERATIONS

When operated at or below the maximum ratings shown in
the tabulated data, the 8#P4 does not produce any harmful
X-ray radiation.

The high voltages at which the 8HP4 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. Beforeany part of the circuit is touched,
the power—supply switch should be turned off and both termi-
nals of any capacitors should be grounded.

8-59 ELECTRON TUBE DIVISION DATA 2
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8HP4
MONITOR KINESCOPE

BULB-CONTOUR DIMENSIONS

__|——QUARTER
SECTION @
~ 8497" MAX.

QUARTER 3.050° plAGONAL

SECTIONQ®

QUARTER — |~ ARE-Y . —_ QUARTER
SECTION @ “TSECTION @
6.038” MAX. — Y1 7.590" MAX.
DIAGONAL le—3.540" DIAGONAL

TOP VIEW SHOWING MAXIMUM QUARTER-SECTION CONTOURS DEFINED BY PLANES
AA', BB', CC', and DD'.

LONG-SIDE VIEW

,
'R, -0 - -
c-- e e
15%5'R. —e ""2.00" 27765
@R
’ .562
REFERENCE” I, ! I
LINE %R, l

1.469”MAX. DIA.

CONTOURS (1), (2), (3), AND (4) DEFINE MAXIMUM BULB DI-
MENSIONS IN THE PLANES AA', BB', CC', AND DD'. THE PLANES
ARE NORMAL TO THE TUBE AX1S AND AT FIXED LOCATIONS FROM
THE REFERENCE LINE. WHEN DIMENSIONED FROM THE FACEPLATE,
THE AX1AL POSITIONS OF PLANES AA', BB', CC', AND DD' WILL
VARY BY % 0.125",

G

8-59

ELECTRON TUBE DIVISION CE-8896A
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8HP4
MONITOR KINESCOPE

FOR MAXIMUM.SPACE REQU!REMENTS
SHORT-SIDE VIEW

-REFERENCE
LINE

92CM-8896

8-59

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-88968
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8HP4
MONITOR KINESCOPE

. \k‘“’
e

[« SCREEN, WIDTH ’

7¥6 MIN.

7,7+
77 .

8 ~Vgs

~220 OLD-MATCH
LINE (NOTE 5)

b e
A\
B\

FOR OPPOSITE
LONG SIDE VIEW

1%e ¢ Vaa-

“—SPLICE LINE
(NOTE 6)

SMALL-SHELL
DUODECAL
6-PIN BASE

ARRANGEMENT
JEDEC GROUP 4,
N2 B6-63

(NOTE 3)

8-59

ELECTRON TUBE DIVISION CE-9631R2A
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MONITOR KINESCOPE

le— 3 I5/'6'* l/e" 6"+ Y’

” »'/,6” .
P
32

9'%6 + Yo

/‘REFERENCE LINE

(NOTE 2)
—1F

ULTOR
RECESSED SMALL
CAVITY CAP
JEDEC Ne J1-2|

92CL -963IR2

8-59
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8HP4
MONITOR KINESCOPE

SPLICE

REFERENCE LINE
DETAIL A

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-—
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS)
IOF + 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JEDEC No.G-116 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC'
OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN ACIRCLE CONCENTRIC WITH BULB AX1S AT THE REFERENCE
LINE AND HAVING A DIAMETER OF |-5/8 [INCHES.

NOTE %: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: THE MAXIMUM RADIAL DISPLACEMENT OF THE PERI-
PHERY OF THE FACE PANEL (JUST ABOVE THE MOLD-MATCH LINE)
FROM I TS EXACT CENTERED POSITION ON THE NECK AXIS IS 0.040".

NOTE 6: BULGE AT SPLICE~-LINE SEAL WILL NOT PROTRUDE BEYOND
THE MAXIMUM ENVELOPE DIMENSIONS AT THE MOLD-MATCH LINE.

8-59 ELECTRON TUBE DIVISION CE-9631R2C

RADIO C OF AMERICA, NEW JERSEY
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8HP4
RASTER-CUTOFF-RANGE CHART

0&&
\4

Ef=6.3 VOLTS

ULTOR VOLTS=8000 TO 14000
GRID-N24 VOLTS ADJUSTED FOR FOCUS.

-i125
=100
P
|
g -7
o
2
a ~50|
o
U]
-25|
111
i dT
O] 11131
100 200 300 400 500
GRID-N22 VOLTS
92Cs-9628

TYPICAL GRID-DRIVE CHARACTERISTIC

JITTTTITTITITTITT IO
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I0BP4-A
PICTURE TUBE

ROUND GLASS TYPE

MAGNET IC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Un|potent|a\ Cathode:
Vo]tage ...... . 6.3 ... ac or dc volts
Current. . . . 0.6t 10% ......... . amp,

Capacitance between External Conduc—

tive Coating and Ultor . . . . . . . . .. 2500 max.  muf

500 min.  muf

Faceplate, Spherical . . . . . . . . . . ... .. Filterglass
Phosphor (For curves, see front of this section) . P4—Sulfide Type
Deflection Angle (Approx.) . . . . . v o v v v v v o .. 500
Electron Gun . . . . . . . . . .. . .lon-Trap Type Requiring
External Single-Field Magnet
Overall Length . . . . . . . . . . ... ... 17-5/8" + 3/8"
Greatest Diameter of Bulb. . . . . . . . . .. 10-1/2" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . ... . 9—1/8"
Operating Position . . . . . . . . . . . ... ... ..
Cap. + + v v e . Recessed Small Cavity (JETEC No. J1—21)
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW . . . . . . . . . . . 12N
Pin 1-Heater Cap4 - Ultor
Pin 2-Grid No.1 (Grid No.3,

Pin 10-Grid No.2
Pin 11 - Cathode

Collector)
C - External

Pin 12 —Heater Conductive
Coating
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. . . . . . . . . . . . .. 12000 max.  volts|
GRID-No.2 VOLTAGE. . . . . . . . P 410 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . .. 125 max.  volts
Positive-bias value. . . . . . . . .. 0 max. volts
Positive-peak value. . . . . . . . .. 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm-up period . . . 150 max.  volts
Heater positive with respect tocathode. 150 max. volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance.. . . . . . 1.5 max. megohms

A cap may be aligned with either vacant pin position 6 or vacant pin
position 3.

-«-Indicates a change.
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IOFP4-A
PICTURE TUBE

ROUND GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA

General:
Heater, for Unipotential Cathode:
Voltage. « « « « . . . . 6.3 ... ac or dc volts|
Current. « . . . . o .. 0.6 +10% .« « v v v o oL amp
Capacitance between External Conduc—
tive Coating and Ultor « « « v v o« . . {2500 max. ]
500 min. i
Faceplate, Spherical . . . . . ¢« ¢« o v . o . . .. F\lterg]ass
Phosphor (For curves, see front of this Section) . P4—Sulfide Type]
Aluminized
Deflection Angle (Approx.) « « « « v v v v v v v v v o 509
Electron Gun . . . . . . . . Type Requiring No lon-Trap Magnet
Overall Length . « v v v v v v v v v v v o o 17-5/8" + 3/8"
Greatest Diameter of Bulb. . . . « . . . . . 10-1/2" + 1/16"
Minimum Useful Screen Diameter . . . . . +« « ¢« v « . . 9-1/8"
Operating Position « « v v v v v v v v v v 0 e v v v e Any
Cape v v v v v v v . Recessed Small Cavity (JETEC No.J1-21)
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW o v o o v o e 12N
Pin 1-Heater Cap4 - Ultor
Pin 2-Grid No.1 (Grid No.3,

Pin 10 -Grid No.2
Pin 11 —Cathode

Collector)
C - External

Pin 12 —Heater Conductive
Coating
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. . . v v v v v v v v v o 12000 max. volts|
GRID-No.2 VOLTAGE. . « « v v v v v v o . 410 max. vol t|
GRID-No.1 VOLTAGE:
Negative-bias value. « . . .« .« « « . 125 max. volts|
Positive-bias value. « . . « .« « .« . 0 max. volts|
Positive-peak value. « « .« « . . « . . 2 max. volts|
PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts|
After equipment warm-up period . . . 140 max. volts|
Heater positive with respect to cathode 140 max. volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . « . . 1.5 max. megohms|

A Cap may be aligned with either vacant pin position 6 or vacant pin
position 3.

- Indicates a change.
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I0SP4
MONITOR KINESCOPE

ALUMINIZED SCREEN

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . « . . . . . . 6.3 ... ... ac or dc volts
Current. . . . . . . . . 0.6 v v v v v v v e e e e amp
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes. . . . . . . 6 ppf
Cathode to all other electrodes. . . . . . . . 5 uuf
Faceplate, Spherical . . . . . . . .. ... ... Filterglass
Light transmission (Approx.) . . « « v v v v v v o o . 76%
Phosphor (for curves, see front of this section). . . P4—Sulfide Type
Aluminized
Fluorescence « v v v v v v v v v v b v e e e e e . White
Phosphorescence. « v v v v v v v v i e e e e e e e e White
Persistence. . . v v v v It i e e e e e e e Short
Focusing Method. . . . . . . . . . . ... ... Electrostatic
Deflection Method. . . . . . . . . . . . .. .. .. Magnetic
Deflection Angle (Approx.) . . . . . . . . v v v v v .. 500
Overall Length . . . . . . . . . . . . ... 16-5/8" + 3/8"
Greatest Diameter of Bulb. . . . . . . . .. 10-1/2" + 1/16"
Minimum Useful Screen Diameter . . . . . . . « . « . . 9-1/8"
Picture Size (Within minimum useful screen area) . . 8" x 6"
Weight (ApPProx.) « v v v v v v v v v v i e e v e e 10 lbs
Operating Position . . . v v v v v v v v v b e e e
Cap. v v v v v e e . Recessed Small Cavity (JETEC No. Jl—Zl)
BUlb v v v v e e e e e e e e e e e e e e e e e e e e e Ja4
Base « « . . . . . Small-Shell Duodecal 6-Pin (JETEC No.B6-63)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 120
Pin 1-Heater () Pin 12-Heater
Pin 2-Grid No.1 Cap - Ultor
Pin 6-Grid No.3 (Gri? No.4,
Pin 10 -Grid No.2 . Collector)
Pin 11~ Cathode > N OD@
ON®)
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. . . . v v v v v v v v v v 20000 max. volts
GRID-No.3 VOLTAGE. . . . « . . & . o . . . 3000 max. volts
GRID-No.2 VOLTAGE. . . « « v« v « v o v . . 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . .. 125 max. volts
Positive bias value. . . . . . . . . .. 0 max. volts
Positive peak value. . « « « v v v . . . 2 max. volts

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

not exceeding 15 seconds . . . . . . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathooe. 180 max. volts
< |ndicates a change.
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I0SP4
MONITOR KINESCOPE

Equipment Design Ranges:

 For any ultor voltage (Ec ) between 10000 and 20000 volts
and grid-No.2 voltage (Ecg) between 150 and 410 volts
Grid-No.3 Voltage for
focus with ultor
current of 100 pa. « » . . . 11.7%t015.9% of E¢ volts
Grid-No.1 Voltage for 4
visual extinction of

8" x 6" raster « . . . . . . 9% to 24% of Ee, volts
Maximum Grid-No.3

Current™. « « « v« v o .. See Curves
Grid-No.2 Current. « « « + . . -15 to +15 ua
Field Strength of Adjustable

Centering Magnet . . . . . . 0to8 gausses
Examples of Use of Design Ranges:

For ultor voltage of 12000 14000 volts

and grid-No.2 voltage of 200 200 volts

Grid-No.3 Voltage for

focus with ultor

current of 100 pa. . . . . . 1400 t0 1900 1640 to 2225 volts
Grid-No.1 Voltage for

visual extinction of

8" x 6" raster + + « . . . . -18t0-48 -18 to-48 volts

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

Brilliance and definition decrease with decreasing ultor voltage.
In general, the ultor voltage should not be less than 10,000 volts

** Grid-No.3 current increases as the ultor voltage is decreased.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

—Indicates a change.
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I0SP4
MONITOR KINESCOPE

15 FOR
TUBE SUPPORT

1

/
SEAL DIA.
10 9 MAX,

REFERENCE \ ULTOR
Lne S S
(NotE2)y JETEC NEJI-2|
. (NOTES 184)
EFFECTIVE .950"MAX. '65/6”
, _CENTER OF Lo
7% DEFLECTION SMALL-SHELL 78
3" 2 DUODECAL
% | %6 e 6-PIN BA
JETEC N2 B6-63
(NOTE
92CM-7729RI
NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AX1S) OF £ 109. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
REFERENCE-LINE GAUGE (JETEC No.lI12) 1.500" + 0.003" -
0.000" 1.D. AND 2" LONG WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR TH!S BASE SHOULD NOT BE RIGIDLY
MOUNTED; T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED
TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WiLL
FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING
DIAMETER OF 1-7/8".

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM
BULB TERMINAL,

8-57
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AVERAGE GRID-DRIVE CHARACTERISTIC
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AVERAGE GRID-DRIVE CHARACTERISTICS'
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GRID-DRIVE CHARACTERISTICS
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12KP4-A S
PICTURE TUBE
ROUND GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . .. 6.3 . . . ac or dc volts
Current. . . ... 0.6 ¢ 10% e e e .. .oLamp
Capac itance between External Conduc-
tive Coating and Ultor . . . . . . . . {2500 max. wpf
) 500 min. upf
Faceplate, Spherical . . . . . . . . . . .. .. .Filterglass
Phosphor (For curves, see front of this Section) . P4—Sulfide Type
A)umin»zed
Deflection Angle (Approx.) . . .. 540
Electron Gun . . . . . . . Type Requlr nq No lon—Trap Magnet
Overall Length . R ... 17-5/8" & 3/8"
Greatest Diameter of Bulb. . . . . . . . . . 1227/16" # 1/716"
Minimum Useful Screen Diameter . . . . . . . ... 11-1/8"
Operating Position . . . . Any
Cap. . . . . . Pecessed Sma Cavxty (JETEC No Ji- 21)
Base . . Small- Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW . . . . P A
Pin 1- Heater Cao‘-—Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 10-Grid No.2 Collector)
Pin 11 - Cathode C - External
Pin 12 - Heater Conductive
Coating
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. . . . . . . . . . . . . . 12000 max. volts|
GRID-No.2 VOLTAGE. . . . . . . . . . .. 410 max. volts|
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . .. 125 max. voltsg]
Positive-bias value. . . . . . . . .. 0 max. voltsg|
Positive-peak value. . e e e e 2 max. volts)
PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts]
After equipment warm-up period . . . 140 max. volts|
Heater positivewith respect to cathode. 140 max. volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms|
& Cap may be aligned with either vacant pin position 6 or vacant pin
position 3.
-<—Indicates a change.
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14AT P4
PICTURE TUBE
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE FOCUS MAGNET IC DEFLECTION

Intended for use in equipment having
series heater-string arrangement

DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . AL ac or dc volts
Current. . . « « . . . . 0.45 . o o 0w oo oo amp
Warm-up time (Average) . 5 sec
For definition of heater warm-up time and method of determining
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of
Receiving Tube Section.
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes. . . . 6 g f]
Cathode to all other electrodes. . . . . ) pmi
External conductive coating to ultor . . {1000 max. wuf
500 min. upuf
Faceplate, Spherical . . . . . . . .. . .. “. . .Filterglass]
Light transmission (Approx.) . . . . . . . . . . . .. 78%
Phosphor (For curves, see front of this section) . P4—Sulfide Type)
Aluminized
Fluorescence « v v v v v v v v v v v v e e e e e e White|
Phosphorescence. . . « « v v v v v v o o0 e 00 Whitel
Persistence. . . . « « v v s i oo e v e e e Short
Focusing Method. . . . . . . . . . . . .. o Electrostatic]
Deflection Method. . . . . . . . .« o o . o o o .. Magnetic
Deflection Angles (Approx.):
Diagonal . v v v v h e e e e e e e e e e e e e e e 909
Horizontal . . v v v v v i v e e e e e e e e e 859
Vertical . . . . . .. e e e e e e e e e e e 68°)
Electron Gun . . . . . . .. Type Requiring No lon-Trap Magnet
Tube Dimensions:
Overall length . . . . . . . .. . ... 13-3/16" + 5/16"
Greatest width . . . . . . . .. . .. .. 13-1/16" + 1/8"
Greatest height. . . . . . . .. . . ... 10-9/16" + 1/8"
Diagonal . . v« v v v i it e e e e e 14" + 1/8"
 Neck length. . . . . o o o v o v 0oL 5-1/2" + 3/16"
Screen Dimensions (Minimum):
Greatest width . . . . . . . . . . . . .0 12-1/16"
Greatest height. . . . . . . . . . .o o0 9-1/2"
Diagonal . o v v v v e e e e e e e e e e e e 13"
Projected area . . . .« . v v 0 0 oo e ... 104 sq. in.
Weight (Approx.) . . . . . . . . .. e . - s s+« . B8.51bs
Mounting Position. . . « . o v v v v v o e v e e Any|
Cap. « . v v oe e Recessed Small Cavity (JETEC No.J1-21)
Bulb . v v v v e s e e e e e e e e e e J112 (90°)
Base . . . . . .. Smal1-Shel1 Duodecal 6-Pin (JETEC No.B6-63)
6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1
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14ATP4
PICTURE TUBE

GRID-DRIVE* SERVICE

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

Maximum Ratings, Design-Center Values:

Equipment Design Ranges:

With any ultor voltage (Ec5k) between 8000 and 14000 volts
and grid-No.2 voltage (Eczk) between 200 and 500 volts

Grid-No.4 Voltage for
Focus§ . . . . . .. .. .. 0 to 400 volts
Grid-No.1 Vol tage (Ecik)
for Visual Extinction
of Focused Raster. . . . .. See Raster-Cutoff-Range Chart
for Grid-Drive Service
Grid-No.1 Video Drive from
Raster Cutoff
(Black Level):
White-level value
(Peak positivel. . . . . .Samevalueas determined for Ec,K
except video drive is a positive vo1ta6e

Grid-No.4 Current. . . . . . . -25 to +25 1
Grid-No.2 Current. . . . ., . . -15 to +15 A
Field Strength of Adjustable

Centering Magnet™. . . . . . 0 to8 gausses

4 Grid drive is the operating condition in which the video signal varies
the grid-No.1 potential with respect to cathode.

§.%: see next page.

Basing Designation for BOTTOM VIEW . . . . . . . . . . . 12L

Pin 1-Heater Cap-Ultor

Pin 2-Grid No.1 (Grid No.3,

Pin 6-Grid No.4 Grid No.5,

Pin 10-Grid No.2 Collector)

Pin 11 - Cathode C - External

Pin 12 - Heater Conductive
Coating

14000 max. volts
ULTOR VOLTAGE. . . . . e . {8000 mex. volts
GRID-No.4 VOLTAGE:
Positive value v v v v ¢ v v v v o ¢ 0 1000 max. volts
Negative value « v v v v o v v o o v W 500 max. volts
GRID-No.2 VOLTAGE. . . « + ¢« v v v v v v 500 max. volts|
GRID-No.1 VOLTAGE:
Negative peak value. . + ¢« « o v o o . . 200 max. volts|
Negative bias value. . . . . . . . N 140 max. volts
Positive bias value. . . . . I 0 max. volts
Positive peak value. . « v . o v o o . 2 max. volts]
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 180 max. volts
Heater positive with respect to cathode. 180 max. volts

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1
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14ATP4 ¢
PICTURE TUBE
Examples of Use of Design Ranges:
With ultor voltage of 10000 14000 volts
and grid-No.2 voltage of 300 400 volts

Grid-No.4 Voltage for

Focus v v v v v v o v o 0 to 400 0 to 400 volts
Grid-No.1 Voltage for

Visual Extinction

of Focused Raster . . . . =25 to -69 -31 to -90 volts
Grid-No.1 Video Drive from

Raster Cutoff

(Black Level):

White-level value . . . . 25 to 69 31 to 90 volts

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

CATHODE-DRIVE™ SERVICE

Unless otherwise specified, voltage values are positive
with respect to grid No.1

Maximum Ratings, Design-Center Values:
ULTOR-TO-GRID-No.1 VOLTAGE. . + + .+ . . . {14000 max. volts

8000 min. volts
GR1D-No.4-TO-GRID-No.1 VOLTAGE:
Positive value. « « + « « « . 1000 max. volts
Negative value. « « » « . . . 500 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE. 640 max. volts
GR|D-No. 2-TO-CATHODE VOLTAGE. . 500 max. volts
CATHODE-TO-GR1D-No.1 VOLTAGE:
Positive peak value . . . .
Positive bias value . . . .
Negative bias value . . . .
Negative peak value . . . .
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 180 max. volts
Heater positive with respect to cathode. 180 max. volts

« s v
e e s
. e e .
“ e e

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

e e s
...
“ e e

Equipment Design Ranges:

With any ultor-to-grid-No.1 voltage (Ec gl) between
%ooo and 14000 volts
and grid-No.2-to-grid-No.1 voltage (Eczfl} between

225 and 640 volts

Grid-No.4-to-Grid-No.1
Voltage for Focus§. . . « « « « & 0to400 volts

§ The grid—No.4 voltage or grid—No.4-to—grid—No.1 voltage required for
focus of any individual tube is independent of ultor current and will
remain essentially constant for values of ultor voltage (or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.1
voltage) within design ranges shown for these items.

Cathode drive is the operallin]g condition in which the video signal
varies the cathode potential with respect to grid No.1 and the
other electrodes.

*

: See next page.
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PICTURE TUBE

Cathode~to-Grid-No.1
Voltage (Ekgi) for
Visual ExtinCtion
of Focused Raster . . . . . See Raster-Cutoff-Range Chart
for Cathode-Drive Service
Cathode~to-Grid-No.1
Video Drive from
Raster Cutoff
(Black Level):
White-level value
(Peak negative) . . . . . Same value asdetermined forkEkg
except video drive is a negative voltag

Field Strength of Adjustable
Centering Magnet* . . . . . . .. 0to8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-No.1

voltage of 10000 14000 volts
and grid-No.a2-to-grid-No.1
voltage of 300 400 volts

Grid-No.4-to-Grid-

No.1 Voltage

for Focus « « v v « » « . . . 0 to 400 0 to 400 volts
Cathode~to-Grid-No.1

Voltage for Visual

Extinction of

Focused Raster. . « . . . .. 25 to58 31 to75 \wvolts
Cathode~to-Grid-No.1

Video Drive from

Raster Cutoff

(Black Level):

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

* pistance from Reference Line for suitable PM centering magnet should
not exceed 2-1/u". Excludln? extrameous flelds, the center of the
undeflected focused spot wil
radius concentric with the center of the tube face. It is to be noted
that the earth's magnetic field can cause as much as 7/16-inch de-
flection of the spot from the center of the tube face.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

Grid-No.4 Current . . . + « . . . . -25 to +25 pay
Grid-No.2 Current . . . « . « . . . -15 to +15 pal’

White-level value . . . . . . -25 to -58 -31 to =75 volts

fall within a circle having 1/4-inch|.

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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RASTER CUTOFF RANGE CHART
For Grid-Drive Service
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PICTURE TUBE T
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PICTURE TUBE

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMINAL
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AX!S) OF
+ 30°. BULB TERMINAL IS ON SAME SIDE AS PIN 6.

NOTE 2: WITH THE TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JETEC No. 16 (SHOWN AT FRONT OF THIS
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE
GAUGE WiTH THE GLASS FUNNEL.

NOTE 3: SOCKET FORTHIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
I'T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A
DI AMETER OF 2-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.
NOTE 5: TO CLEAN THIS AREA WIPE ONLY WITH SOFT DRY LINTLESS
CLOTH.

NOTE 6: BULGE AT SPLICE-LINE SEAL WILL NOT PROTRUDE BE-
YOND THE MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH,
DI AGONAL, OR HEIGHT.

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND

SPLICE LINE 1S 3/4" MINIMUM. THIS SHOULD BE THE MAXIMUM
WIDTH OF TUBE SUPPORT BAND.

6-57

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE~9283C

e



ks
2o
I4ATPY
RASTER - CUTOFF - RANGE CHART
For Cathode-Drive Service
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AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE
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AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE
Ef =8.4 VOLTS Ef =8.3 VOLTS
ULTOR-TO-GR1D-No.1 VOLTS |ULTOR VOLTS = 8000 TO 14000

= 8000 TO 14000 GRID No.1 BIASED NEGATIVE
CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE
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Picture Tube

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION

GENERAL DATA

Electrical:

Heater Current at 6.3 volts. . . . . . . 600 + 10% ma
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes. . . 6.5 puf
Cathode to all other electrodes. . . . 5 oy

1000 max. i

External conductive coating toultor. . 600 min. yuf

Electron Gun . . . . . . . . Type Requiring No lon-Trap Magnet

Optical:
Faceplate. . . . . . . . . . . ... ... . . . .Filterglass
Light transrmssuon (Approx.) « v v v v v v o oo 6
Phosphor (For curves, see front of this section) .P4—Sulfide Type,
Aluminized

Mechanical:

Operating Position . . . . . . . . . o .. o000 Any
Weight (Approx.) . . . . . . . . .. e e e e e 10 lbs
Overall Length . . . . . . . . . . ... .. 16-25/32" + 3/8"
Neck Length. . . . . . . . . . ... Coee .. T-1/2" £ 3/16"
Projected Area of Screen ............ . 96 sq. in.
External Conductive Coating:

Type « © v v b e e e e e e . . . Regular Band

Contact area for grounding . . . . . .Near Reference Line

For Additional Information on Coatlngs and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Jiog-1/2 A/C
sheets at the front of this section
Cap. . « « « . . . . . Recessed Small Cavity (JEDEC No.J1-21)
Small-Shell Duodecal 6-Pin,
Arrangement 1 (JEDEC Group 4, No.B6-63)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 121

Pin 1 -Heater Cap - Ultor

Pin 2-Grid No.1 (Grid No.3,
Pin 6-Grid No.4 Grid No.5,
Pin 10 -Grid No.2 Collector)
Pin 11 — Cathode C - External
Pin 12 - Heater Conductive
Coating
Maximum Ratings, Design-Maximum Values:
ULTOR VOLTAGE. . . . . . . . . . o . . .. 22000 max. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value . . . . . ... . . . ... 800 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . . ... 700 max. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62
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GRID-No.1 VOLTAGE:

Negative bias value . . . . . . . .. .. 180 max.
Positive bias value . . . . . . . . . .. 0 max.
Positive peak value . . . . . . . .. .. 2 max.

Typical Operating Conditions:

With ultor voltage of 18000

and grid-No.2 voltage of 300
Grid-No.4 Voltage for

focus . . e e e e 0 to 400

Grid-No.1 Voltage for
visual extinction of
focused raster. . . . . . . .. ... =28 to-72

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this section

volts
volts

volts
s

volts
volts

volts

volts

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

i
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Picture Tube

RECTANGULAR GLASS TYPE
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION

GENERAL DATA

Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes . . . . 5 pf
Grid No.1 to all other electrodes . . . 6 pf
: : 2000 max. pf
External conductive coating to anode. . { 750 min. of
Heater Current at 6.3 volts . . . . . . . 600 + 30 ma
Electron Gun. . . . . . . . . . . .. lon-Trap Type Requiring
External Single-Field Magnet
Optical:
Phosphor (For curves, see front of this section). .P4—Sulfide Type
Faceplate, Spherical. . . . . . . . . . . . . .. Filterglass
Light transmission (Approx.}. . . . . . . . . . . . .. 66%
Mechanical:
Weight (Approx.). « « v v v v v v o v v v i v v 10 1bs
Overall Llength. . . . . . . . . . . . . .. 16-15/32" + 3/8"
Neck Length . . . . . . . o oo oo 7-3/16" + 3/16"
Projected Area of Screen. . . . . . . . .. .. . . 96 sqg.in.
External Conductive Coating:
TYPE: v v v e e e e e e e e e e e e e e e Regular-Band
Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Jiog-1/2 A/C
sheets at front of this section

Cap « v v v v e e . Recessed Small Cavity (JEDEC No.J1-21)
Base. . Sma]] -Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 12N
ANODE
Pin 1-Heater . Cap - Anode
Pin 2-Grid No.1 (Grid No.3,
Pin 10-Grid No.2 © Screen,

Pin 11 - Cathode
Pin 12 - Heater

Collector)
Ga C - External
Conductive
K Coating

Gy o
H

Maximum and Minimum Ratings, Design-Maximum Values:
Unless otherwise specified, voltage values
are positive with respect to cathode

ANODE VOLTAGE . . . . . . . . . . . .. 15500 max. volts
GRID-No.2 VOLTAGE . . . . . . . . . .. 450 max. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63



_14EP4

GRID-No.1 VOLTAGE:

Negative bias value . . . . . . . .. 140 max. volts
Positive bias value . . . . . . . .. 0 max. volts
Positive peak value . . . . . . . .. 2 max. volts
HEATER VOLTAGE. « + « v v v v v v v o . 6.9 max.  volts
5.7 min. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max. volts
After equipment warm-up period. . . 165 max. volts
Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . 165 max. volts
DC component. . . . . . . . . . .. 100 max. volts

Typical Operating Conditions for Grid-Drive Service:

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

Anode Voltage . . . . . . . . ... .. 12000 volts
Grid-No.2 Voltage . . . . . . . . . .. 300 volts
Grid-No.1 Voltage for visual

extinction of focused raster. . . . . -28to-72 volts

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

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @
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PICTURE TUBE
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECT ION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. « . . . . . . . 6.3 . ... .. ac or dc volts
Current. . . . . . . . . 0.6 210%. v « v v v v v v W amp
Capacitance between External Conduc—
tive Coating and Ultor . . . . . . .. .J1000 max. puf
600 min. uuf
Faceplate, Spherical . . « . . v o v v v v oo . Filterglass
Phosphor (For curves, see front of this section) . P4—Sulfide Type
Aluminized
Deflection Angles (Approx.):
Diagonal & v v v v e e e e e e e e e e e e e e 700
Horizontal & v v v v v v e e e e e e e e e e e e e e 659
Vertical v v v v v v i e e e e e e e e e e e e e e e 500
Electron Gun . . . . . . . . . . ... lon-Trap Type Requiring

External Single-Field Magnet
Tube Dimensions:

Overall length . . . . . . . o o . . o . 16-5/32" + 3/8"
Greatest width . . . . . . . . . ... .. 12-17/32" + 1/8"
Greatest height. . . . . . . . . .. ... 9-23/32" + 1/8"
Diagonal . . . . . . v e h e e e e e e 13-11/16" + 1/8"
Neck length., . . . . . . . v o v o o v v . 6-7/8" + 3/16"

Radius of curvature of faceplate (External surface). . 27"
Screen Dimensions (Minimum):

Greatest width . . . . . . . . oo o oo ... 11-1/2"
Greatest height. . . . . . . . ... ... ... 8-5/8"
Diagonal . + « v v v v v e e e e e e e e e e e e 12-3/4"
Projected area . . . « . v v v v o0 0w 96 sq. in.
Operating Position . . v v v v v v v v v v v v e v e w e Any
Cape v v v v v e e e Recessed Small Cavity (JETEC No.J1-21)
Base . . Small-Shell Duodecal 6-~Pin (JETEC Group 4, No.B6-63)
Basing Designation for BOTTOM VIEW . . . . . . . . . . . 121
Pin 1-Heater Cap-Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 6-Grid No.4 Grid No.5,

Pin 10-Grid No.2
Pin 11 -Cathode

Collector)
C - External

Pin 12 - Heater Conductive
Coating

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. « v v v v v v v v v v W 11000 max. volts
GRID-No.4 (FOCUSING) VOLTAGE:

Positive value . . « v o o o v . . . 1000 max. volts

Negative value . . . . . . . . . .. 500 max. volts
GRID-No.2 VOLTAGE. .. = « = « v v o . . 500 max. volts

-<—Indicates a change.

9-58 DATA

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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PICTURE TUBE

GR1D-No.1 VOLTAGE:
Negative-peak value. . . . . . . . . .. 160 max. volts
Negative-bias value. + « « v v « v o v . 180 max. volts
Positive-bias value. . . . « . . . . .. 0 max. volts
Positive—peak value. . . . . . . . . .. 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm—up period not
exceeding 15 seconds . . . . . . . . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
9-58 ELECTRON TUBE DIVISION DATA

RADIO CCRPORATION OF AMERICA, HARRISON, NEW JERSEY
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Picture Tube

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time
GENERAL DATA

Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes . . . . 5 pf

Grid No.1 to all other electrodes . . . 6 pf

External conductive coating to anode. . {152388 2?: ETi
Heater Current at 6.3 volts . . . . . .. 600 + 30 ma
Heater Warm-Up Time (Average) . . . . . . 11 seconds
Electron Gun. . . . . . .. Type Requiring No lon-Trap Magnet
Optical:
Phosphor (ror curves, see front of this section). P4—Sulfide Type,

Aluminized

Faceplate, Spherical. . . . . . . . . . . . ... Filterglass

Light transmission (Approx.). . . . . . . . . . . . .. 78%
Mechanical:
Weight (Approx.). . . . . . . . . . . . ... ... 8.5 lbs
Overall length. . . . . . . . . ... ... 13-3/16" + 5/16"
Neck Length . . . . . . . . .. . ... .. 5-1/2" + 3/16"
Projected Area of Screen. . . . . . . . .. ... 104 sq. in.
External Conductive Coating:

TYPE. v v v e e e e e e e e e e e e e e e Regular-Band

Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Qutlines and Bulb j112 A/B sheets
at front of this section
Cap « v v v e e e Recessed Small Cavity (JEDEC No.J1-21)
Bases (Alternates):
Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63)
Short Small-Shell Duodecal 6-Pin (JEDEC No.B6-203)

Basing Designation for BOTTOM VIEW. . . . . . . . . . . 120

Pin 1 -Heater Cap —Anode

Pin 2 -Grid No.1 (Grid No.3,

Pin 6 -Grid No.4 Grid No.5,

Pin 10 -Grid No.2 Screen,

Pin 11 —Cathode Collector)

Pin 12 —Heater C ~External
Conductive
Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63
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Maximum and Minimum Ratings, Design-Haximum Values:

Unless otherwise specified, voltage val-
ues are positive with respect to cathode

ANODE VOLTAGE. . » .« v o o v vt o . .. 15500 max.
9000 min.

GRID-No. 4 (FOCUSING) VOLTAGE:
Positive value . . . . . ... .. .. 1100 max.
Negative value . . . . . . .. .. .. 550 max.
GRID-No. 2 VOLTAGE . . . . . . . . ... 550 max.

GRID-No. 1 VOLTAGE:

Negative peak value. . . . . . . . .. 220 max.
Negative bias value. . . . . . . . .. 200 max.
Positive bias value. . . . . . . ... 0 max.
Positive peak value. . . . . . . . .. 2 max.
HEATER VOLTAGE « « + v v v v v v w v . . {6'9 ma.
5.7 min.

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max.
After equipment warm-up period . . . 200 max.
Heater positive with
respect to cathode:
Combined AC and DC voltage.. . . . . 200 max.
DC component. . . . . . . . .. .. 100 max.

Typical Operating Conditions for Grid-Drive Service:

Unless otherwise specified, voltage val-
ues are positive with respect to cathode

Anode Voltage. . . . . . . . . . . ... 12000
Grid-No.4 Voltage. . . . . . . . . ... -50 to+ 350
Grid-No.2 Voltage. . . . . . . . . . .. 300

Grid-No.1 Voltage for
visual extinction of
focused raster . . . . . . .. ... . =28to-72

Maximum Circuit value:

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

volts
volts

volts
volts
volts

volts
volts
volts
volts

volts
volts

volts
volts

volts
volts

volts
volts
volts

volts

megohms

For X-radiation shielding considerations, see sheet

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this section

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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TRICOLOR KINESCOPE

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS
ELECTROSTATIC CONVERGENCE MAGNETIC DEFLECTION
DATA

General:
Electron Guns, Three . . . . w « o « « o Blue, Green, Red

Heater, for Unipotential Cathode of Each Gun,
: Paralleled with Each of the Other Two
Heaters within Tube:
Voltage (AC or DC) v & ¢ & v v & & . . 6.3 volts
Current . . « o 4 & 1.8 amp
Direct Interelectrode Capacntances(Approx.).
Grid No.1 of Any Gun to All Other
Electrodes Except the No.l Grids
of the Other Two Guns « & « ¢« « & « 7.5 upuf
Cathode of Btue Gun + Cathode of
Green Gun + Cathode of Red Gun
to A1l Other Electrodes . « « « « « « 17.5 upf
Grid No.3 (Of Each Gun Tied within
Tube to No.3 Grids of Other Two

Guns) to A1l Other Electrodes . . . . 12 puf
Grid No.4 (Common to the Three
Guns) to A1l Other Electrodes . .« « « 7 gt

External Conductive Coating to Ultor®. . {%ggg g?z: Zﬁ:
Faceplate, Spherical v « « « « « + « o « « « « . Clear Glass
Screen, Flat:
TYPE « « o « « + « « « Metal-Backed, Tricolor, Phosphor=Dot
Plate & & &« « e e e e e e e e s e Filterglass
Light Transm|3310n (Approx ) R AV 1
Size (Rounded Sides—See Dimensional
Qutline) . . . 11-1/2"x8-5/8"
Area « v + « . e e ... 88.55sq. in.
Phosphor (Three Separate Phosphors, collect|vely). e e . P22
Fluorescence and Phosphorescence of
Separate Phosphors, respectively . . . . Blue, Green, Red
Persistence of Group Phosphorescence « « + « « o o Medium
Dot Arrangement . . . Approx. 195,000 triangular groups,
each consisting of blue dot, green dot,
and red dot (total of 585,000 dots)
Focusing Method &« « « « « o o o « « « « « » « Electrostatic
Convergence Method o « ¢ & v s o o ¢ v o o o Electrostatic
Deflection Method « « o ¢ o s o « o o & « o« o « « Magnetic
Deflection Angles (Approx.):
HOFTZOMEAl & v o o & o o o o o o o o o o s o o o oo« 489
VErtical o v o o o o o o o o s s oo a s oo o aae. 35
Tube Dimensions:
Maximum Overall Length v v o v v o o o o o o o« . 26-1/8"
Greatest Diameter:
At faceplate o« o o ¢« ¢ o o 0 0 0 0.
At metal flange « ¢« v o o 0 & o o .
Weight « o« v v v v o 0 0 0 o o 0 o 0 o

. 14-5/8"+5/32"
. 15-3/4" max.
e e e e 251bs
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15GP22
TRICOLOR KINESCOPE
Mounting Position « v o v o & & 4 ¢ ¢ o o & o« e e e+ Any
Ultor® Terminal o o & « v ¢« o« « ¢ « « o « » » o Metal Flange
BUID 4 v v e e e e e e e e e e s e e e e e s e e e e . J126
Base . . . . . Small-Shell Bidecal 14-Pin (JETEC No.B14-103)
BOTTOM VIEW
Pin 1: Heater Pin 9: Grid No.2
Pin 2: Cathode of Green Gun
of Red Gun Pin 13: Grid No.4
Pin 3: Grid No.1 Pin 17: Grid No.2
of Red Gun of Blue Gun
Pin 4: Grid No.2 Pin 18: Grid No.1
of Red Gun of Blue Gun
Pin No Pin 19: Cathode of
Connectign Blue Gun

5:

Pin 6: Grids No.3 Pin 20: Heater

Pin 7: Cathode Metal Flange: Ultor
8:

of Green Gun (Grid No.5,
Grid No.l Grid No.6,
of Green Gun Collector)

Pin

Max imum Ratings, Design-Center Values:

ULTOR® VOLTAGE '« « « « & « &
ULTOR INPUT & & v @ o o o w &

. 20000 max. volts
GRID=No.4 VOLTAGE + » » »  » -

15#max. watts
11000 max. volts
5000 max. volts
500 max. volts

GRID-No.3 VOLTAGE . . +» + + &
GRID-No.2 VOLTAGE (Each Gun).
GRID-No.1 VOLTAGE (Each Gun):
Negative bias value + « « « o « o o o @ 200 max. volts
Positive bias value « o« « « « « « & . 0 max. volts
Positive peak value « « o o ¢ ¢ o & o W 2 max. volts
PEAK HEATER-CATHODE VOLTAGE (Each Gun):
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds . . . . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode 180 max. volts

Equipment Design Ranges:
For ultor voltage (Ecg) of 18000 to zo000 volts

Grid-No.4 (Converging

Electrode) Voltaget . . . . 42.5% to 51% of Ec5 volts
Grid-No.3 (Focusing

Electrode) Voltage . . . . 12% to 19% of Ecg volts

® The "ultor" in a cathode-ray tube is the electrode to which is applied
the highest dc voltage for accelerating the electrons in the beam prior|
to its deflection. In the 15GP22, the ultor function is performed by
grid No.5. Since grid No.5, grid No.6, and collector are connected to-|
gether within the tube, they are collectively referred to simply asf
¥yltor", for convenience in presenting data and curves.

This value is the product of ultor voltage and average current measured|
at the ultor terminal with a dc ammeter.

t see next page.

CMARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1
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15GP22
TRICOLOR KINESCOPE

Grid-No.2 Voltage (Each Gun)
when circuit design uti-
lizes grid-No.1l Voltage
(Ec1) at fixed value for
raster cutoff (each gun) . . 2 to 4.5 times Ecp volts
- Grid-No.1 Voltage for
i Visual Extinction of Fo-
cused Raster (Each Gun)
when circuit design uti-
lizes grid-No.2 voltage
(Ecp) at fixed value
(each gun) v v v v v v & « o . 22.5%t050% of Ecp  volts
Grid-No.4 Current . . « . . . -5 to +5 pamp
Maximum Grid-No.3 Current . . . 300 pamp
Grid-No.2 Current + & &« o v o« & -15 to +15 pamp
Beam-Current Ratio to -
Produce 111uminant-C White:
Red Gun to Green Gun . « + . . 4:1 to 1:1
Blue Gun to Green Gun . . . . 1.5:1 to 0.5:1
Maximum Raster Shift in
Any Direction from
Screen Center® . . . 1-1/4 inches
Examples of Use of Design Ranges:
For ultor voltage of 20000 volts
Grid-No.4 (Converging
Electrode) Voltaget . . 8500 to 10200 volts
Grid-No.3 (Focusing Electrode)
Voltage . . . 2400 to 3800 volts
Grid-No.2 Voltage (Each Gun)
when circuit design utilizes
rs grid-No.1 voltage of -70 volts
for raster cutoff (each gun) . 140 to 315 volts
Grid-No.1 Voltage for Visual
Extinction of Focused Raster
(Each Gun) when circuit design
utilizes grid-No.2 voltage of
200 volts (each gun) . « . . . ~45 to-100 volts

4 Circuit Values:

o Grid-No.1-Circuit Resistance (Each Gun). . 1.5 max. megohms
Dynamic Converging Voltage (Approx.)*™ . . 900 | volts
Dynamic Focusing Voltage {Approx.)** . . . 225 volts
t This range does not include the dc component of the dynamic converging

voltage.

P Centering of the raster on the screen isaccomplished by passing direct

current of the required value through each pair of deflecting coils to

i compensate for the raster shift resulting from optimum adjustments for

convergence, color purity, and concentricity.

[* peak-to-peak value. This ac voltage having essentially parabolic wave-
form is synchronized with scanping and does not include any voltage
developed during the blanking time.

MARCH 1. 1954 . TUBE DEPARTMENT TENTATIVE DATA 2
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S 15GP22
Y
TOP_VIEW
SCREEN f‘ //
HEIGHT
8%’
1,
SCREEN  NNC
MASK—"
A
FACEPLATE l«—SCREEN WIDTH 11"
SECTION le—— 145, Y e 5.
B t732
3%¢ t %, ) FACEPLATE
i N (otE's 153"
SUPPORT AREA~_ T 4 MAX.
3, MIN, \{ ; 3"
(NOTE 6 T 134 MIN.
[} 1 ULTOR
p METAL FLANGE
33,'tYy (NOTE 4)
SEE
Aow SECTION B
1217 EXTERNAL
INSULATING
L SURBORT \ COATING
26/ AREA 12'R, (NoTE D)
MAX. EXTERNAL
L ] =~ CONDUCTIVE
223+, 3 COATING
878 'z"%%” d (NOTE 3)
t 1 N~
E vy — narflﬁ:ncz
(NOTE 1)
2"tV
(3
3‘ .o
1034 SMALL~SHELL BIDECAL
14-PIN BASE (NOTE 2)
JETEC Ne Bl4-103
SEE DETAIL C
C -
MARCH 1, 1954 TUBE DEPARTMENT CE-8072R1A
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I15GP22
TRICOLOR KINESCOPE

7 ,Il/l/l/lllll/l
77

ENLARGED SECTION B

RED GUN

PLANE THROUGH
¢ OF PIN Ne2
AND TUBE AXIS

HORIZONTAL
¢ OF SCREEN

BOTTOM VIEW

BASE DETAIL C
92CL - 8072RI

MARCH 1, 1954 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-8072R1B



15GP22
TRICOLOR KINESCOPE

NOTE |: REFERENCE LINE 1S DETERMINED BY POSITION WHERE A
CYLINDRICAL GAUGE 2.400" £ 0.001" 1.D. WHICH IS HELD
CONCENTRIC WITH TUBE NECK AXIS WILL REST ON FUNNEL.

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH FACEPLATE-SECTION AXIS
AND HAVING A DIAMETER OF 3".

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 4: METAL FLANGE OPERATES AT HIGH VOLTAGE. ADEQUATE
INSULATION MUST BE PROVIDED BETWEEN THE FLANGE AND ANY
GROUNDED ELEMENT IN THE RECEIVER TO PREVENT THE POSSI-
BILITY OF ELECTRICAL LEAKAGE INCLUDING CORONA.

NOTE 5: MASK MATERIAL BEARING ON THE FACEPLATE MUST HAVE
INSULATING QUALITIES ADEQUATE FOR ONE HALF THE APPLIED
ULTOR VOLTAGE TO MINIMIZE SURFACE LEAKAGE BETWEEN METAL
FLANGE AND MASK.

NOTE 6: TUBE SHOULD NOT BE SUPPORTED IN THIS AREA.

NOTE 7: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH.

MARCH 1, 1954 TUBE DEPARTMENT CE-8072R1C

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I6ADP7
OSCILLOGRAPH TUBE

METAL-SHELL ENVELOPE
MAGNET IC DEFLECT ION

MAGNET IC_FOCUS

General:

Connection

DATA

Heater, for Unipotential Cathode:

Voltage . . . . . . . .. 6.3 . . ... ac or dc volts

Current . . . o« v v o v 0.6 o v v v v v v v oo . amp
Direct Interelectrode Capacitances (Approx.):

Grid No.1 to All Other Electrodes . . ... . puf

Cathode to A1l Other Electrodes . . . . . . 5 iuf
Faceplate, Spherical. . . . . .. ... ... . Filterglass

Light Transmission (Approx.). . « « « « « « o« - . . . 66%
Phosphor (For Curves, see front of this Section) _ . ., . . p7

Fluorescence. . . . . e e e e e e e e e Blue

Persistence . . . « . . . . .. v v v v oo .. Short

Phosphorescence . . . . . . . . . .. . . Greenish-Yellow

Persistence . . . . .« . 4 o oo e e s . . long
Focusing Methed . . . . . . . . .+ . . . . ... . Magnetic
Deflection Method . . . . . . . . . o . .. . .. . Magnetic
Deflection Angle (ApPProX.). « « v v« v v« o v v o v o . 53°
Maximum Overall Length. . e e e e e e e e e e e e 22"
Greatest Diameter at Lip. . . . . . . . . . . 15-7/8" + 1/8"
Minimum Useful Screen Diameter. . . . . . . . . . . . 14-3/8"
Ultor® Terminal e e e e e e e e o« Metal-Shell Lip
Mounting Position . . . v v v v v v v v v s v w0 oo . Any
Base. . . . . . Small-Shell Duodecal 7-Pin (JETEC No.B7-51)

BOTTOM VIEW

. ON©), . .

Pin 1-Heater Pin 10-Grid No.2

Pin 2-Grid No.1 Pin 11 - Cathode

Pin 6 - No Pin 12 - Heater

Connection = ©) Cap - Ultor
Pin 7-No VAP (Grid No.3,

OLIE)

Maximum Ratings, Design-Center Values:

ULTOR® VOLTAGE . . . . . . 14000 max. volts
GRID-No.2 VOLTAGE:
Positive value (DC or Peak AC!. .. 410 max. volts
Negative value (DC or Peak AC). .. 180 max. volts
GRID-No.1 VOLTAGE:
Negative bias value . . . . .« « o . . 180 mex. volts
Positive bias value® . . . . . . . . . 0 max. volts
Positive peak value . . . . . . . . 2 max. volts|
PEAK GRID-Nc.1 DRIVE FROM CUTOFF. . 65 max. volts

Collector)

hd In the 16ADP7, grid No.3 which has the ultor function, and collector
are connected together within the tube and are conveniently referred
to collectively as "ultor", The "ultor" in a cathode-ray tube is the
electrode, or the electrode incombination with one or more additional
electrodes connected within the tube to it, to which is applied the
highest dc voltage for acceleratina the electrons in the beam prior to
its deflection.

& At or near this rating, the effective resistance or the ultor supply

should be adequate to limit the ultor input power to 6 watts.

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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I6ADP7
OSCILLOGRAPH TUBE

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

Typical Operation:

Ultor Voltage®. . . . . .. ... .. .. 12000 volts

Grid-No.2 Voltage . . . v v v« « v o . 250 volts

irid-No.1 Voltage for Visual Extinction
of Undeflected Focused Spot . . . . . -27 to =63 volts

Grid-Ne.2 Current . . . v . . . . . . . —15to +15 pamp
Focusing-Coil Current (DC)O°. . . . .. 95 + 15% ma
Spot Position . . . . . . . ... ... ##

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

Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 8000 volts. .

%0 fFor specimen focusing coil similar to JETEC Focusing Coil No.109 po-
sitioned with air gap toward faceplate and center line of air gap
3-1/u" from Reference Line (see Outline Drawing) and ultor current of
200 microamperes.

## The centerof the undeflected, unfocused spot will fall within a circle
having 25-mm radius concentric with the center of the tupe face.

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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I6ADP7
OSCILLOGRAPH TUBE

-
y
157t s
14 % MIN.  USEFUL

fe——— —_

L SCREEN DIA.
&

5
732

=== Y S———

GRID Ne3,
COLLECTOR

530_——J

LI
TERMINAL

YRELL
(NOTE 3)

~
REFERENCE
950" LINE

MAX.  (NOTE 1)

SMALL -SHELL DUODECAL
7-PIN BASE
JETEC N2 B7-51
(NOTE 2)

DETAIL_OF LIP

92CM - 7690

NOTE |: REFERENCE LINE (S DETERMINED BY POSITION WHERE
REFERENCE~LINE GAUGE (JETEC No.112) 1.500" + 0.003"
- 0.000" 1.D. AND 2" LONG WILL REST ON FUNNEL.

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND HAVING
DIAMETER OF 3".

NOTE 3: METAL SHELL ANDGLASS FACE OPERATE ATHIGH VOLTAGE.

ANY MATERIAL INCONTACT WITH THE SHELL OR THE FACE MUST BE
INSULATED TO WI THSTAND THE MAX IMUM APPLIED ULTOR VOLTAGE.

FEB. 1, 1952 TUBE DEPARTMENT CE-7690

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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GE GRID-DRIVE CHARACTERISTIC
P
£=6.3 VOLTS Cee b
Lt ULTOR (GRID- N2 3 AND R
s COLLECTOR) VOLTS = 8000 TO 14000 ’ -
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o
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VIDEO SIGNAL VOLTS FROM CUTOFF
OCT. 5, 1951 TUBE DEPARTMENT 92CM - 7692
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Picture Tube

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION
GENERAL DATA

Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes. . . . . 5 pf
Grid No.1 to all other electrodes. . . . 6 pf
External conductive coating to anode . . {1300 max. pf
800 min. pf
Heater Current at 6.3 volts. . . . . . . . 450 + 20 ma
Heater Warm-Up Time (Average). . . . . . . 11 seconds
Electron Gun . . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
PhOSDhOf‘(For Curves, see front of this Section). .P4—Sulfide Type,
Aluminized
Faceplate. . . . . . v . . . ..o oo Filterglass
Light transmission (Approx.) . . . . . . . . .. ... 78%
Mechanical:
Weight (Approx.) . v v v v v v v v v i e e 8-1/2 lbs
Overall Length . . . . . . P 10-1/4" + 1/4"
Neck Length. . . . . . . . . . . . ... 4-1/8" + 1/8"
Projected Area of Screen . . . . . . . . . . .. 125 sq. in.
External Conductive Coating:
TYPE v v v v e e e e e e e e e e e e e e Regular-Band
Contact area for grounding . . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb J125 C2 sheets
at front of this section

Cap. v v v v e e e Recessed Small Cavity (JEDEC No.J1-21)
Base . . . . . . Small-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No. B7-208)
Basing Designation for BOTTOM VIEW . . . . . . . . . . B8HR
Pin 1 —Heater Cap — Anode
Pin 2 -Grid No.1 (Grid No.3,
Pin 3 -Grid No.2 Grid No.5,
Pin 4 ~Grid No.4 Screen,
Pin 6 —-Grid No.1 Collector)
Pin 7 —Cathode C —External
Pin 8 —Heater Conductive
Coating

Maximum and Minimum Ratings, Design-Naximum Values:
Unless otherwise specified, voltage val-
ues are positive with respect to cathode

ANODE VOLTAGE. « « v v v v v v e v e 20000 max.  volts
A {12000 min.  volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 6-63



16AYP4

GRID-No.4 (FOCUSING) VOLTAGE:

Positive value. . . . . . . . .« .« . . .. 1100 max.  volts
Negative value. . . . . . . . . . . . .. 550 max. volts
GRIDN0.2 VOLTAGE « « + « v v v v v v e .. {550 max.  volts
200 min.  volts
GRID-No.1 VOLTAGE:
Negative peak value . . . . . . . . . . . 220 max. volts
Negative bias value . . . . . . . . . .. 155 max.  volts
Positive bias value . . . . . . . . . .. 0 max. volts
Positive peak value . . . . . . . . .. . 2 max. volts
HEATER VOLTAGE. « « + « « v’ v v e e e v {6-9 max.  volts
5.7 min.  volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with :
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . . . 450 max.  volts
After equipment warm-up period. . . . . 300 max. volts
Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . . . 200 max. volts
DC component. . . . . . . . ... .. 100 max. volts

Typical Operating Conditions for Cathode-Drive Service:

Unless otherwise specified, voltage values
are positive with respect to grid No.1

Anode Voltage . . . . . . v . . . ... 16000 volts
Grid-No.4 Voltage?. . . . . . . ... .. 100 volts
Grid-No.2 Voltage . . . . . .+« « « . . . 300 volts
Cathode Voltage for visual

extinction of focused raster. . . . . . 28 to60 volts
Field Strength of required

adjustable Centering Magnet . . . . . . 0to8 gausses

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

For X-radiation shielding considerations, see sheet
X~RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this section

2 The grid-No.4 voltage required for optimum focus of any individual tube
will have a value anywhere between -100 and +300 volts.

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



I6AP4-A
PICTURE TUBE

ROUND METAL-SHELL TYPE

MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. « « « v« « v 6.3 ... ... ac or dc volts
Current. « v & v v« o . 0.6 +10% . . . . . . . ... amp
Faceplate, Spherical « « v v v v ¢ v v v v v v v - Filterglass
Phosphor (For Curves, see front of this section) . . P4—Sulfide Type
Deflection Angle (Approx.) . « v v v v v v v v v v v vt 530
Electron Gun v v v v v v v v v o v v W lon-Trap Type Requiring
External Single-Field Magnet
Maximum Overall Length . . . . « .« v o v o v v 4 22-5/16"
Greatest Diameter of Bulb. . . « o v v« . . . 15-7/8" + 1/8"
Minimum Useful Screen Diameter . . . . « « . « . . . 14 3/8"
Operating Position « v v v v v v v i v v b b v v e e e
Ultor Terminal « . v v v v v v v v v v v w v s Metal-Shell L|p
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW . . . . . . . . . .. 12D
Pin 1-Heater Metal-Shell Lip -
Pin 2-Grid No.1 Ultor
Pin 10 -Grid No.2 (Grid No.3,
Pin 11 - Cathode Collector)
Pin 12 —Heater
Max imum Ratings, Design-Center Values:
ULTOR VOLTAGE. . v v v v v ¢ v v v v o 14000 max. volts
GRID-No.2 VOLTAGE. . « « v v v v ¢ o v . 410 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. « « « « v ¢ o o . 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
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms
- Indicates a change.
9-58 ELECTRON TUBE DIVISION DATA
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16DP4-A
PICTURE TUBE

ROUND GLASS TYPE

MAGNET IC FOCUS MAGNET }C DEFLECT ION
DATA
General:
Heater, for Unipotential Cathode:
Voltage « « & o v v v . . 6.3 v e ac or dc volts
Current . . . . .« . .. 0.6 £ 102 v v v 0 e amp
Faceplate, Spherical. . . . . . v v v v v v v v Filterglass
PhOSphOF (For Curves, see front of this Section) . .P4—S3ulfide Type
Deflection Angle (ApProxX.). « v v v v v v v o v o v v o 60°
Electron Gun. . . . . . . . . . . .. lon-Trap Type Requiring
External Single-Field Magnet
Overall Length. . . . . . . . . ... ve e . 20-3/4" £ 174"
Greatest Diameter of Bulb . » v v v v . . . . 15-7/8" + 1/8"
Minimum Useful Screen Diameter. . . . . . . . . . . . 14-1/2"
Operating Position. « v v v v v v v v v v v v o v & . . Any
Cap « v ¢« v v 0o . .Recessed Small Cavity {JETEC No.J1-21)
Base. . .Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 120
!

Pin 1-Heater
Pin 2-Grid No.1
Pin 10-Grid No.2
Pin 11 - Cathode

Pin 12 —Heater
Caps -Ultor
(Grid No.3,
Collector)

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE . . « ¢ v v v v v v v o . 15000 max. volts!
GRID-No.2 VOLTAGE . . . . « « .+ « v o . 410 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value . . . . . . . . .. 125 max. voltsg]
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 veriod

not exceeding 15 seconds. . . . . . 410 max. volts|
After equipment warm-up period. . . 125 max. volts|
Heater positive with respect to Lathode 125 max. volts

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

A Cap may be aligned with either vacant pin position 6 or vacant pin
position 3

< Indicates a change.

DATA

9-58 ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I6GP4-B
PICTURE TUBE

ROUND METAL-SHELL TYPE

MAGNET IC FOCUS MAGNET IC DEFLECT ION
DATA

General:
Heater, for Unipotential Cathode: ,

Voltage., . . . . . . . . 6.3 ... ... ac or dc volts

Current. . . . « . . .. 0.6 +10%2 . « v v v v v v .. amp
Faceplate, Spherical . . . . . . . .. .. Frosted Filterglass
Phosphor (For Curves, see front of this Section). . P4—S3ulfide Type
Deflection Angle (Approx.) . « + v v v v v v v v v v v . 700
Electron Gun . . . . « . . . . ... lon-Trap Type Requiring

External Single-Field Magnet

Maximum Overall Length . . . . . . . . . .. ... 17-11/716"
Greatest Diameter of Bulb. . . . . . ... .. 15-7/8" £ 1/8"
Minimum Useful Screen Diameter . . . . . . . . . .. 14-3/8"
Operating Position . . « v v v v v v v v v v v v v e e Any
Ultor Terminal . . . . . v v v v v v v v v v Metal-Shell Lip
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) =

Basing Designation for BOTTOM VIEW . . . . . . . . . . « 120

Pin 1 -Heater Metal-Shell Lip-

Pin 2-Grid No.1 Ultor
Pin 10-Grid No.2 (Grid No.3,
Pin 11 - Cathode Collector)
Pin 12 - Heater
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. + « v v v v v v v v v W 14000 max. volts
GRID-No.2 VOLTAGE. . . . . . « .« o . . 410 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . . . 125 max. volts
Positive-bias value. . . . . . . . .. 0 max. volts
Positive-peak value. . . . . . . . .. 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect tocathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm-up period . . . 150 max. volts
Heater positivewith respect to cathode. 150 max. volts|
Maximum Circuit values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

- |ndicates a change.
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I6LP4-A
PICTURE TUBE

ROUND GLASS TYPE

MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General :
Heater, for Un|potent|a1 Cathode:
Voltage. . . . . . .. 6.3 . . . ac or dc volts
Current. . . . . .. 06+10% e e e e .. Lamp
Capacitance between External Conduc-
tive Coating and Ultor . . . . . . . . {2000 max. puf
750 min. pf
Faceplate, Spherical . . . . . . .. . . . .Filterglass
Phosphor (For curves, see front of this Sectlon) . PA— Su]flde Type
Deflection Angle (Approx ) .. 529
Electron Gun . . .. v . .. Jdon-Trap Type Requiring
External Single-Field Magnet
Overall Length . . e e e e 22-1/4" + 3/8"
Greatest Diameter of Bu]b e e e ... 15-7/8" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . L. 14-1y2v
Operating Position . . . . . . . . . . . . . .. . . Any]
Cap. v v v v e e e Recessed SmaH Cavity (JETEC No.J1-21)
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW . . . .12
Pin 1-Heater Cap4 - Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 10-Grid No.2 Collector)
Pin 11 - Cathode C - External
Pin 12 — Heater Conductive
Coating
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. . . . . . . . . . . .. . 14000 max. volts|
GRID-No.2 VOLTAGE. . . . . . . . . .. . 410 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . .. . 125 max. volts
Positive-bias value. . . . . . . . . . 0 max. volts
Positive-peak value. . . . . . . . . . 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm-up period . . . 125 max. volts
Heater positivewith respect to cathode. 125 max. volts‘
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

4 Cap may be aligned with either vacant pin position 6 or vacant pin

position 3.

-

-<—Indicates a change.|
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Picture Tube

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION

GENERAL DATA

Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes . . . . 5 pf
Grid No.1 to all other electrodes . . . 6 pf
: H 1500 max. pf
External conductive coating to anode. . { 750 min. of
Heater Current at 6.3 volts . . . . . . . 600 + 30 ma
Electron Gun. . . . . . . . . . . .. lon-Trap Type Requiring
External Single-Field Magnet
Optical:
Phosphor (For curves, see front of this section). P4—Sulfide Type,
Aluminized
Faceplate, Spherical. . . . . . . . . . ... .. Filterglass
Light transmission (Approx.). . . . . « . . . . . . .. 66%
Mechanical:
Weight (Approx.). . . « « v v v . v o v o oo oo 16 1bs
Overall Length. . . . . . . . . . . . . ... 18-3/4" + 3/8"
Neck Length . . . . . . . . . . . ... ... 7-1/2" + 3/16"
Projected Area of Screen. . . . . . . . . . . .. 139 sq.in.
External Conductive Coating:
TYPEe v v v e e e e e e e e e e e e e e e e Regular—Band
Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb J129 A/ B sheets
at front of this section

Cap v v v e e e e Recessed Small Cavity (JEDEC No.J1-21)
Base. . .Small-Shell Duodecal 5~Pin (JEDEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 12N
ANODE
B

Pin 1-Heater Cap - Anode

Pin 2-Grid No.1 (Grid No.3,
Pin 10-Grid No.2 Screen,
Pin 11 - Cathode Collector)
Pin 12 — Heater C - External
Conductive
Coating

Maximum and Minimum Ratings, Design-Haximum Values:
Unless otherwise specified, voltage values
are positive with respect to cathode

ANODE VOLTAGE . . . . . . . . . . . . . 17500 max. volts
GRID-No.2 VOLTAGE . . . . . . . . . .. 450 max. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63



16RP4A

GRID-No.1 VOLTAGE:

Negative bias value . . . . . . . . . 140 max.
Positive bias value . . . . . . . .. 0 max.
Positive peak value . . . . . . .. . 2 max.
HEATER VOLTAGE. « .« « v v v v v v . . {6-9 max.
5.7 min.
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max.
After equipment warm-up period. . . 165 max.

Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . 165 max.
DC component. . . . . . . . . . .. 100 max.

Typical Operating Conditions for Grid-Drive Service:

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

Anode Voltage . . . . . . . . . .. .. 12000
Grid-No.2 Voltage . . . . . . . . . .. 300
Grid-No.1 Voltage for visual

extinction of focused raster. . . . . -28 to-72

Maximum Circuit Value:
Grid-No.1-Circuit Resistance. . . . . . 1.5 max.

For X-radiation shielding considerations, see sheet

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

volts
volts
volts
volts
volts

volts
volts

volts
volts

volts
volts

volts

megohms
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PICTURE TUBE

RECTANGULAR GLASS TYPE

MAGNET IC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode
Voltage. . . . . e 6.3 . ... .. ac or dc volts
Current. . . . . . . . . 0.6 % 10% e e e e amp
Capacitance between External Conduc—
tive Coating and Ultor . . . . . . .. {ZOOO max. muf
750 min. uuf
Faceplate, Spherical . . . . . . . . . . . .Filterglass
Phosphor (for curves, see front of this Sectlon) . P4—Sulfide Type
Deflection Angles (Approx.
Diagonal . . . . . . . . . .. (0
Horizontal . . . » v . . oo . T
Vertical . . . . . . .. e .. 50°
Electron Gun . . . . . . . . . . .. lon—Trap Type Requiring
External Single-Field Magnet
Tube Dimensions:
Overall length . . . . . . .. ... . ... 18-1/8" + 3/8"
Greatest width . . . . . . .. C e e e e .. 14374 1 178"
Greatest height. . . . . . . . . . . . ... 11-1/2" + 1/8"
Diagonal . . . . . . . . ... 16-1/8" + 1/8"
Neck Tength. . . . . . . . . . . ... ... 6-7/8" + 3/16"
Radius of curvature of faceplate (External surface). . 27"
Screen Dimensicns (Minimum):
Greatest width . . . . . . N A
Greatest height. . . . . . e e .. 10-1/8"
Diagonal . . . . . . . . .. .. e e e e 14-7/8"
Operating Position . . . . . . v v v o v o v v Any
Cap. . . . Recessed Sma” Cavnty (JETEC No.J1-21)
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW . . . . . . . . .. 12N
Pin 1-Heater Cap - Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 10-Grid No.2 Collector)
Pin 11 - Cathode C - External
Pin 12 - Heater Conductive
Coating
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. . . . . . . . . . . . . . 14000 max. volts
GRID-No.2 VOLTAGE. . . . . . e e 410 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . . . 125 max. volts
Positive-bias value. . . . . e 0 max. volts
Positive-peak value. . . . . . e 2 max. volts
<lIndicates a change.]
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PICTURE TUBE

9-58 ELECTRON TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

PEAK HEATER-CATHODE VOLTAGE: -
Heater negativewith respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . 410 max. volts
After equipment warm~up period . . 150 max. volts
Heater positivewith respect to cathode. 150 max. volts|
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . 1.5 max. megohms
o
T
N
&
DATA
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I6WP4-A
PICTURE TUBE

ROUND GLASS TYPE

MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unlpotentra] Cathode:
Voltage. . . . . . 6.3 . . . ac or dc volts
Current. . . . . . . 0.6 ¢ lO% e oo Lamp
Capacitance between Externa] Conduc-
tive Coating and Ultor . . . . . {1500 max. ppf
750 min. puf
Faceplate, Spherical . . . . .. .. . . .. .. .Filterglass
Phosphor (for Curves, see front of this Section) . P4—Sulfide T)’pe
Deflection Angle (Approx.} . . . . . . . . . . . . .. 700
Electron Gun . . . . . . . . .. .. Ion Trap Type Requtrlng
External Single-Field Magnet
Overall Llength . . . . . . . . . .. ... 17374 1 3/8"
Greatest Dlameter of Bulb ......... .. 15-7/8" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . . . . 14=1/2"
Operating Position . . . . . . . . . . . .. . LAny
Cap. . . . . . . .. . Recessed Small Cavity (JETEC No. J1— 21)
Base . . .Small-Shell Duodecal 5-Pin (JETEC Group4 No.B5-57)
Basing Designation for BOTTOM VIEW . . . . .. 12N
Pin 1-Heater . Cap4 - Ultor

Pin 2-Grid No.1 (Grid No.3,

Pin 10-Grid No.2 Collector)

Pin 11 - Cathode ‘ (o) C - External
@ @)

cf

Pin 12 - Heater Conductive
Coating

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE. . . . . . . e+ . . . . 16000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . . .. 410 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . . . 125 max. volts
Positive-bias value. . . . . . . . .. 0 max. volts
Positive-peak value. . . . . . e e 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 positivewith respect to cathode. 125 max. volts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms
For X-ray shielding considerations, see sheet

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

A Cap may be aligned with either vacant pin position 6 or vacant pin
position 3.

-—|ndicates a change.
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17BJP4

PN

Picture Tube

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION

GENERAL DATA

Electrical:

Direct Interelectrode Capacitances:
Cathode to all other electrodes. . . . . 5 pf

Grid No.1 to all other electrodes. . . . 6 pf
. . 1500 max. pf
External conductive coating to anode . . {1000 min. of
Heater Current at 6.3 volts. . . . . . . . 600 + 30 ma
Electron Gun . . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Phosphor (For curves, see front of this section) .P4—Sulfide Type,
Aluminized
Faceplate, Spherical . . . . . . . . . . . . .. Filterglass
Light transmission (Approx.) . . . . . . . . . . . .. 74%
Mechanical: -
Weight (Approx.) . . . « « v v o v v o v v oo 15 lbs
Overall Length . . . . . . . . o . o o 14-5/8" + 3/8"
Neck Length. . . . . . . . .. . oo 5-1/2"- + 3/16"
Projected Area of Screen . . . . . . . . . . .. 149 sq. in.
External Conductive Coating:
TYPE v v v e e e e e e e e e e e e e e Regular-Band
Contact area for grounding . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb J133 F/G
sheets at front of this section
Cap. v v v v v o w . Recessed Small Cavity (JEDEC No.J1-21)
Bases (Alternates):
Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63)
Short Smal1-Shell Duodecal 6-Pin (JEDEC No.B6-203)

Basing Designation for BOTTOM VIEW . . . . . . . . . .

Pin 1 -Heater Cap - Anode -
.Pin 2-Grid No.1 (Grid No.3,

Pin 6-Grid No.4 Grid No.5,

Pin 10-Grid No.2 Screen,

Pin 11 - Cathode
Pin 12 - Heater

Collector)
C - External

Conductive

Coating

- |ndicates a change.
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— Maximum and Minimum Ratings, Design-Maximum Values:

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

17500 max. volts
ANODE VOLTAGE. . . . . . . . . o o o o . . {11000 min. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value . . . . . . . . . . .. . 1100 max. volts
Negative value . . . . . . . . . . ... 550 max. volts
GRID-No.2 VOLTAGE. . . . . . . . .. .. . 550 max. volts
GRID-No.1 VOLTAGE:
Negative peak value. . . . . . . . . .. 220 max. volts
Negative bias value. . . . . . . . . .. 155 max. volts
Positive bias value. . . . . . . . . .. 0 max. volts
Positive peak value. . . . . . . . . .. 2 max. volts
6.9 max. volts
HEATER VOLTAGE . . . . . . .« . . . . .. {5‘7 min. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . . 450 max. volts
After equipment warm-up period . . . . 200 max. volts
Heater positive with
respect to cathode:
Combined AC and DC voltage . . . . . . 200 max. volts
DC component . . . . . ... oL 100 max. volts

Typical Operating Conditions for Grid-Drive Service:

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

Anode Voltage. . . . . . . . . . . . .. 14000 volts
Grid-No.4 Voltage. . . . . . . . . . . . -55 to +300 volts
Grid-No.2 Voltage. . . . . . . . . . .. 300 volts

Grid-No.1 Voltage for

visual extinction of

focused raster . . . . . . . . ... -28to-72 volts
Maximum Circuit Value:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

- |Indicates a change.
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Picture Tube

f RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
h MAGNETIC FOCUS 70° MAGNETIC DEFLECTION

GENERAL DATA

Electrical:
Direct Interelectrode Capacitances:

P Cathode to all other electrodes . . . . 5 pf
Grid No.1 to all other electrodes . . . 6 pf
: f 1500 max. pf
External conductive coating to anode. . { 750 min. of
Heater Current at 6.3 volts . . . . . . . 600 + 60 ma
Electron Gun. . . « . « « « « v v .+ . lon-Trap Type Requiring
External Single-Field Magnet
Optical:
Phosphor (For curves, see front of this Section) . P4—Sul fide Type,
Aluminized
Faceplate, Spherical. . . . . . . . . . . . . .. Filterglass
Light transmission (Approx.). . . . . . . . . . . . .. 74% -
Mechanical: -
Weight (Approx.). . . . v o v v v v v v 18 lbs
Overall Length. . . . . . . . o oo oo .. 19-3/16" + 3/8"
Neck Length . . . . .« o o o o o000 7-1/2" + 3/16"
Projected Area of Screen. . . . . . . . . . . .. 149 sq.in.
External Conductive Coating:
TYPE. v v e e e e e e e e e e e e e e e e Regular-Band
Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb J133 B/D sheets
at front of this section

Cap v v v v e e e e Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . . . . Small-Shell Duodecal 5-Pin (JEDEC Group 4,
No.B5-57)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 12N
ANODE
)
Pin 1-Heater Cap - Anode
Pin 2-Grid No.1 (Grid No.3,
Pin 10-Grid No.2 Screen,

Collector)
C - External

Conductive

Coating

Pin 11 - Cathode
Pin 12 —Heater

-<—|ndicates a change.
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— Maximum and Minimum Ratings, Design-Maximum Values:

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

ANODE VOLTAGE + « v v v v e e e v v 17600 max.  volts =

GRID-No.2 VOLTAGE . . + .« « . « « . . . 550 max. volts

GRID-No.1 VOLTAGE:
Negative peak value . . . . . . . .. 220 max. volts
Negative bias value . . . . . . . .. 154 max. volts
Positive bias value . . . . . . . . . 0 max. volts
Positive peak value . . . . . . . .. 2 max. volts
HEATER VOLTAGE. « « « « « o o v o v . . {6-9 max.  volts
5.7 min. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max. volts
After equipment warm-up period. . . 165 max. volts R
Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . 165 max. volts
DC component. . . . . . . . . ... 100 max. volts

Typical Operating Conditions for Grid-Drive Service:

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

Anode Voltage . . . . . . . . . . o . . 12000 volts
Grid-No.2 Voltage . . . . . « . « . . . 300 volts
Grid-No.1 Voltage for visual

extinction of focused raster. . . . . -28 to-72 volts

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

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

- |ndicates a change.
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Picture Tube

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-YOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time
GENERAL DATA

Electrical:

Direct Interelectrode Capacitances:
Cathode to all other electrodes . . . . 5 pf

Grid No.1 to all other electrodes . . . 6 pf

External conductive coating to anode. . {1288 :?: g;__
Heater Current at 8.4 volts . . . . . . . 450 + 45 ma
Heater Warm-Up Time (Average) . . . . . . 11 seconds
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Phcsphor (for curves, see front of this Section). P4—Sulfide Type,

Aluminized

Faceplate, Spherical. . . . . . . . . . . . ... Filterglass

Light transmission (Approx.). . . . . . . . . . . . .. 78%
Mechanical: -
Weight (Approx.). . . . « . . . o o . . ..o 10 1bs
Overall Length. . . . . . . . . ... 12-9/16" + 1/4" - 9/16"
Neck Length . . . . . . .. .. ... 5-7/16" + 1/8" — 7/16"
Projected Area of Screen. . . . . . . . . .. .. 155 sq. in.
External Conductive Coating:

5 o= S Regular-Band

Contact area fer grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Qutlines and Bulb Ji32 1/2 A/B
sheets at front of this section
Cap « v v e e e e e e Recessed Small Cavity (JEDEC No.J1-21)
Bases (Alternates):
Small-Button Eightar 7-Pin, Arrangement 2 (JEDEC No.B7-183)
Small-Button Neoeightar 7-Pin, Arrangement 1 (JEDEC No.B7-208)

Basing Designation for BOTTOM VIEW . . . . . . . . . . 8HR
ANODE

Pin 1 -Heater 0 Cap - Anode

Pin 2 -Grid No. (Grid No.3,

Pin 3 -Grid No. Grid No.5,

Pin 4 -Grid No. Screen,

Pin 6 —Grid No. Collector)

Pin 7 —Cathode C —External

Pin 8 —Heater Conductive
Coat ing

<« Indicates a change.
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- Maximum and Minimum Ratings, Design-Maximum Values:

Unless otherwise specified, voltage val-
ues are positive with respect to cathode

17600 max. volts
ANODE VOLTAGE. « + « « v v o . . C. {11000 mex.  volts

GRID-No.4 (FOCUSING) VOLTAGE:

Positive value . . . . . . . . . . .. 1100 mex. volts
Negative value . . . . . . . . . . .. 550 max. volts
GRID-No.2 VOLTAGE. . . . . . . . RN 550 max. volts

GRID-No.1 VOLTAGE:
Negative peak value. . . . . . . . .. 220 max. volts
Negative bias value. . . . . . . . .. 154 max. volts
Positive bias value. . . . . . . . .. 0 max. volts
Positive peak value. . . . . . . . .. 2-max. volts
HEATER VOLTAGE « .« « « v v o v v o w {6'9 max. . volts
5.7 min. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
After equipment warm-up period . . . 200 max. volts
Heater positive with
respect to cathode:
Combined AC and DC voltage . . . . . 200 max. volts
DC component . . . . . . . . e e 100 max. volts

Typical Operating Conditions for Grid-Drive Service:

Unless otherwise specified, voltage val-
ues are positive with respect to cathode

Anode Voltage. . . . . . . . .. .. .. 16000 volts
Grid-No.4 Voltage. . . . . . . . . . .. 0 to400 volts
Grid-No.2 Voltage. . . . . . . . . . .. 400 volts

Grid-No.1 Voltage for

visual extinction of

focused raster . . . . . ..o ... -36 to 94 volts
Maximum Circuit Value:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of 'this section

- Indicates a change.

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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17CP4 \¢
PICTURE TUBE

RECTANGULAR METAL-SHELL TYPE

MAGNETIC_FOCUS MAGNET IC_DEFLECT |ON
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 .. ... . ac or dc volts
Current. . . . . . . .. 0.6 +10% . . . . .« . .. amp
Faceplate, Spherical . . . . . . . . . .. Frosted Filterglass

Phosphor (For Curves, see front of this section) . P4—Sulfide Type
Deflection Angles (Approx.):

Diagonal . . . . . . . . e e e 700
Horizontal . . . . . . . . . .o 669
Vertical . . v v v v i e e e e e e e e e 50°
Electron Gun . . . . . . . . . . ... lon-Trap Type Requiring

External Single-Field Magnet
Tube Dimensions:

Maximum overall length . . . . . . . . . . . . . ... 19"
Greatest width at lip. . . . . . . . . .. 15-15/16" + 1/8"
Greatest height at lip . . . . . . . . ... 12-1/4" + 1/8"
Diagonal at lip. . . . . . . . . . ... 16-13/16" + 3/16"
Neck length. . . . . . . . . . .. .. .. 7-3/16" + 3/16"
Radius of curvature of
faceplate (External surface) . . . . . . . . .. ..o 30"
Screen Dimensions (Minimum):
Greatest width . . . . . . . . . . ... ... .. 14-3/8"
Greatest height. . . . . . . . . . .. ... .. 10-11/16"
Diagonal . . . . . . . . . ..o 15-1/4"
Operating Position . . . . . . . . . . . . . ... ... Any
Ultor Terminal . . . . . . . . . . . .. ... Metal-Shell Lip
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW . . . . . . . . . .. 12D

Pin 1-Heater
Pin 2-Grid No.1
Pin 10 -Grid No.2
Pin 11 - Cathode
Pin 12 —Heater

Metal-Shell Lip -
Ultor
(Grid No.3,
Collector)

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE. . . . . . . . . . . . .. 16000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . . .. 410 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . .. 125 max. volts
Positive-bias value. . . . . . . . .. 0 max. volts
Positive-peak value. . . . . . . . . . 2 max. volts

-«-Indicates a change.
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PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . . 410 max. volts
After equipment warm-up period . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section
9-58 ELECTRON TUBE DIVISION DATA
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Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time

GENERAL DATA
Electrical:

Heater Current at 6.3 volts . . . . . . . 600 + 5% ma
Heater Warm-Up Time (Average) . . . . . . 11 scconds
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes . . . 6 upf
Cathode to all other electrodes . . . . 5 ppf
External conductive coating to ultor. . {1400 max. puut
900 min. wuf
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Faceplate . . . . . . . . . . .. ... . . . . . Filterglass
Light transmission (Approx.). . . . . T7%
Phosphor (For curves, see front of this 59ctuon) . P4 Sulftde Type,
. Aluminized
Mechanical:
Operating Position. . . . . . e e e e coo. .. Any
Weight (Approx.). . . . . . . . . e e e .. 10 lbs
Overall Length. . . . . . . . .. Coe . 12- 5/16” 5/16"
Neck Length . . . . . . . .. e 5-3/16" + 3/16"
Projected Area of Screen. . . . . . . . . . .. . 155 sq. in.
External Conductive Coating:
Type. « o « o o o .. e e e e e Modified Band
Contact area for groundmg .o . . Near Reference Line

For Additional Information on Coatmgs and Dimensions:
See Picture-Tube Dimensional-Outlines. and Bulb J132-1/2 A/B
sheets at the front of this section

Cap . . . . . . . . . .Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . . . .. ... Special 6-Pin (JEDEC No.B6-185)
Basing De3|gnat|on for BOTTOM VIEW. . . . . . . . . .. TFA
H
Pin 2- Cathode Cap — Ultor
Pin 3 -Heater (Grid No.3,
Pin 4 - Heater K G4 Grid No.5,
Pin 5-Grid No.1 Collector)
Pin 6-Grid No.4 C - External
Pin 7-Grid No.2 c > Conductive
O Coating
G3,Gs,CL
ULTOR
Maximum Ratings, Design-Maximum Values:
ULTOR VOLTAGE . . . . . . . . . . . . .. 17600 max. volts
GRID-No.4 (FOCUS!NG) VOLTAGE
Positive value. . . . . . . . . . . .. 1100 max. volts
Negative value. . . . . . . . .. . . . 550 max. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 3-62
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GRID-No.2 VOLTAGE . . . . . . . . .. . . 550 max. volts
GRID-No.1 VOLTAGE:
Negative peak value . . . . . . . . .. 220 max. volts -
Negative bias value . . . . . . . . . . 154 max. volts "
Positive bias value . . . . . . . . .. 0 max. volts -
Positive peak value . . e 2 max. volts
PEAK HEATER-CATHODE VOLTAGE
Heater negative with
respect to cathode:
During equipment warm-up period .
not exceeding 15 seconds. . . . . . 450 max. volts
After equipment warm-up period. . . . 200 max. volts -
Heater positive with
respect to cathode. . . . . .« . .. 200 max. volts
Typical Operating Conditions:
With ultor voltage of 14000 volts ~
and grid-No.2 voltage of 300 volts
Grid-No.4 Voltage for focus . . . . . . . -50 to +350 volts N
Grid-No.1 Voltage for visual extinction
of focused raster . . . . . . . . . .. =35 1t0 -72 volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms
For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this section
",/ ~
L
—
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PICTURE TUBE
RECTANGULAR GLASS TYPE ALUMINI ZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage (AC or DC) « « v v o v o v v - 6.3 volts
Current. v v v v v v o v e e e e e e 0.6 + 10% amp
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes. . . . 6 ppuf
Cathode to all other electrodes. . . . . 5 uuf
External conductive coating to ultor . .[1500 max. et
1200 min. uuf
Faceplate, Spherical . . . « . v ¢ v v v o v v o Filterglass
Light transmission (Approx.) . . « « « v v o v v o .+ & 79%
Phosphor (For curves, see front of this section) . P4—Sulfide Type
Aluminized
FIUOFESCENCE « v v v v & & o o o o o o v a o e s o o s White
Phosphorescence. « o v v v v v o v 4 e e e e e e e e White
Persistence. v « v v v v o o v v o 0 0 e .- Medium-Short
Focusing Method. . « v v v v v o o v v o o o . Electrostatic
Deflection Method. . = « « v v v v v v v 0 o o o v Magnetic
Deflection Angles (Approx.):
Diagonal v v v v v v h e e e e e e e e e e e e e e 900
Horizontal . . v v v v v v v i i e v e e e e e e e e 850
Vertical v v v v v o e e e e e e e e e e e e e e e e 68°)
Electron Gun . . . « « + . . Type Requiring No lon-Trap Magnet
Tube Dimensions:
Overall length . . . . . v v v v v v o v v v o 15" + 3/8"
Greatest width . . . . . « « ¢ v v v o o .. 15-5/8" + 1/8"
Greatest height. . . . .« v v v v v o o o 12-3/4" + 1/8"
Diagonal + v v v v v b v e e e e e e 16-9/16" + 1/8"
Neck length. . . ¢ o ¢ v v v v v v v v o o & 5-1/2" + 3/16"

Radius of curvature of faceplate (External surface) 20-3/4"
Screen Dimensions (Minimum):

Greatest width . . . .« ¢« v o v v o v oo oo 14-3/4"
Greatest height. . . . . . . . o o v o o v 11-11/16"
Diagonal « v v v h v v e e e e e e e e e e e e e 15-3/4"
Projected area . « . « v « v v o o 0o 00 e 155 sq. in.
Weight (APProx.) « o & v v v v v v vt v v e e e e .. 10 b
Operating Position « & v v v v v v v v v 0 0 v o 0 a e e Any|
Cape v v ¢« v 4 4 w0 . Recessed Small Cavity (JEDEC No. J1-21)
Bulb v v v i e e e e e e e e e e e e e e e e J132-1/2 C1/DY
Base .« - « v v 4 4w e e Short Small-Shell Duodecal 6-Pin|
(JEDEC Group 4, No.B6-203)
Basing Designation for BOTTOM VIEW . . . . . . . . . . . 124
Pin 1-Heater Cap-Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 6-Grid No.4 Grid No.5,
Pin 10-Grid No.2 Collector)
Pin 11 - Cathode C-External
Pin 12-Heater Conductive
Coating
10-59 ELECTRON TUBE DIVISION DATA 1
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GRID-DRIVE* SERVICE

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

Maximum and Minimum Ratings, Design-Center Values:

16000 max. volts
ULTOR VOLTAGE. v v« v e v v v e v v v s {1200 Og m2x- volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value . . . . « . . . . . . .. 1000 max. volts
Negative value . . . . . . . . o . . .. 500 max. volts
GRID-No.2 VOLTAGE. . . . « v v v v o o v 500 max. volts
GRID-NO.1 VOLTAGE:
Negative-peak value. . . . . . . . . .. 200 max. volts
Negative-bias value. . . . . . v . o . . 140 max. volts
Positive-bias value. . . . . . . . ... 0 max. volts
Positive-peak value. . « .+ « . « . . . 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm—up period not
exceeding 15 seconds . . . . . . . . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode 180 max. volts

Equipment Design Ranges:

With any ultor voltage (Ecgk) between 12000% and 16000 volts
and grid-No.2 voltage (Ecyk) between 200 and 500 volts

Grid-No.4 Voltage for
focusde v v 4w h e e e e e e -50 to 4350 volts
Grid-No.1 Voltage for
visual extinction of
focused raster. . . . . . .. See Raster-Cutoff-Range Chart
for Grid-Drive Service
Grid-No.1 Video Drive
From Raster Cutoff
(Black level):
White-lTevel value
(Peak positive) . . . . . . . . Same value as determined for
Ecik except video drive is a
positive voltage

Grid-No.1 Voltage for
visual extinction of
focused raster. . . . . . ... -28 to -72 volts

Grid-No.4 Current . . . . . . . . =25 to +25 pa
Grid~No.2 Current . . . . . . . . -15 to +15 ua
Field Strength of Adjust-

able Centering Magnet*. . . . . 0to8 gausses
Examples of Use of Design Ranges:

With ultor voltage of 16000 volts

and grid-No.z voltage of 300 volts
Grid-No.4 Voltage for focus . . . =50 to +350 volts|:

10-59 ELECTRON TUBE DIVISION DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Grid-No.1 Video Drive from Raster
Cutoff (Black level):

White-level value. . . . . . . . .. 28 to 72 volts
Max imum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

CATHODE-DR IVE™ SERVICE
Unless otherwise specified, voltage values
are positive with respect to ¢rid No.1
Maximum and Minimum Ratings, Design-Center Values:

ULTOR-TO-GRID-No.1 VOLTAGE . . . . . . . . 16000 max. volts
12000% min. volts

GRID-No.4-TO-GRID-No.1 VOLTAGE:

Positive value . . . . . . . . . . ... 1000 max. volts

Negative value « . . . . o v v o v . .. 500 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE . . . . . . 640 max. volts
GRID-No.2-TO-CATHODE VOLTAGE . . . . . . . 500 max. volts
CATHODE-TO-GRID-No.1 VOLTAGE:

Positive-peak value. . . . . . . . . .. 200 max. volts

Positive-bias value. . . . . . . . . .. 140 max. volts

Negative-bias value. . . . . . . . . .. 0 max. volts

Negative-peak value. . . . . . . . . . . 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . . 410 max. volts
After equipment warm-up period . . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges:

With any ultor-to-grid-No.1 voltage (50581) between
12000% and 16000 volts and grid-No.2-to-grid-
No.1 voltage (Ec,g,) between 220 and 640 volts
Grid-No.4-to~Grid-No. 1
Voltage for focus§ . . . . . . . .. 0 to 400 volts
Cathode—to-Grid-No.1
Voltage (Ekgl) for
visual extinction
of focused raster. . . . . .. See Raster-Cutoff-Range Chart
for Cathode-Drive Service
Cathode-to-Grid-No. 1
Video Drive from Raster
Cutoff (Black level):
White-level value
(Peak negative). . . . . . .. Same value as determined for
Ei,, €xcept video drive is a
91 negative voltage
Grid-No.4 Current. . . . . . . ... =25 to +25 pa

10-59 ELECTRON TUBE DIVISION DATA 2
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Grid-No.2 Current. . . . . . . .. =15 to #15 pa
Field Strength of Adjust-
able Centering Magnet* . . . . . 0 to 8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-

No.1 voltage of. . . . . . . . 16000 volts
and grid-No.2-to-grid-
No.1 voltage of. . . . . . . . 300 volts
Grid-No.4-to-Grid-No.1
Voltage for focus. . . . . . . . 0 to 400 volts

Cathode-to-Grid No.1
Voltage for visual
extinction of focused
raster . . . . . ..

Cathode-to-Grid-No.1
Video Drive from Raster
Cutoff (Black level):

White-level value. . . . . . . . =28 to 60 volts

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

A Grid drive is the operating condition in which the video signal varies
the grid-No.1 potential with respect to cathode.

¥ This value is a working design-center minimum. The equivalent absolute
minimum ultor— or ultor-to-grid-No.1 voltage is 10,800 volts, below
which the serviceability of the 17CFP4 will be impaired. The equipment
designer has the responsibility of determining a minimum design value
such that under the worst probable operating conditions involving
supply-voltage variation and equipment variation the absolute minimum
ultor- or ultor-to-grid-No.1 voltage is never less than 10,800 volts.

The grid-No.4 voltage or grid-No.u~to-grid-No.1 voltage required for
focus of any individual tube is independent of ultor current and will
remain essentially constant for values of ultor voltage (or ultor-to-
grid-No.1 voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.1
voltage) within design ranges shown for these items.

* Distance from Reference Line for suitable PM centering magnet should
not exceed 2-1/2". Excluding extraneous fields, the center of the
undeflected focused spot will fall within a circle having a 5/16-inch
radius concentric with the center of the tube face. It is to be noted
that the earth®s magnetic field can cause as much as 1/2~inch deflec~
tion of the spot from the center of the tube face.

B cathode drive is the operating condition in which the video signal
varies the cathode potential with respect to grid No.1 and the other
electrodes.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

N 28 to 60 volts|.
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RASTER-CUTOFF-RANGE CHARTS

GRID-DRIVE SERVICE
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> =3°
[
L
23, B MAX. X
4 (NOTES 687)
X [/~ SPLICE LINE
Y \ T see NoTE 7

A M/IIS( l
8 .
(NOTE 8) S DETAIL

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AX!S AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AX!S)
OF + 30°. ULTOR TERMINAL IS ON SAME SIDE AS, PIN 6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~L INE GAUGE JEDEC No.G-116 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC’
OF THE GAUGE WITH THE GLASS FUNNEL

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT-
ED; 1T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET
CONTACTS ON THE BASE PINS. BOTTOM C|RCUMFERENCE OF BASE
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS
AND HAVING A DIAMETER OF 2-3/4".

NOTE 4: EXTERNAL CONDUCT!VE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH.

NOTE 6: MEASURED 2-9/32" t [/32" FROM THE PLANE TANGENT
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS.

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BE-
YOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR
DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT.

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF

THE BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE
FOR THE MAXIMUM DIMENSIONS OF THE BULGE.

10-59 ELECTRON TUBE DIVISION CE-10261C
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AVERAGE DRIVE CHARACTERISTICS

CATHODE -DRIVE SERVICE
Ef£=6.3 VOLTS
ULTOR-TO-GRID-N®| VOLTS = 16000
CATHODE BIASED POSITIVE WITH

RESPECT TO GRID N21 TO GIVE

FOCUSED RASTER CUTOFF,
RASTER FOCUSED

AT AVERAGE BRIGHTNESS.

RASTER SIZE =14”x 10Y2”

GRID-DRIVE SERVICE
Ef = 63 VOLTS
ULTOR VOLTS = 16000
GRID N2 BIASED NEGATIVE WITH
RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF.
RASTER FOCUSED
AT AVERAGE BRIGHTNESS.

RASTER SIZE =14"x 101"
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AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE
Ef= 6.3 VOLTS
ULTOR-TO-GRID-N2|

VOLTS=12000 TO 16000
CATHODE BIASED POSITIVE WITH

RESPECT TO GRID N2l TO GIVE

FOCUSED RASTER CUTOFF.

GRID-DRIVE SERVICE
Ef =63 VOLTS
ULTOR VOLTS=12000 TO 16000
GRID N2| BIASED NEGATIVE WITH
RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF.
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RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS  MAGNETIC DEFLECTION
DATA

General:
Heater, for Unipotential Cathode:
Voltage (ACor DCJ. « v v v v v o« . 6.3 volts
Current « v v v v v v v v e e e e e e . 0.6 amp
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes . . . 6 uuf

Cathode to all other electrodes . . . . 5 uuf

] : : . 1500 max. upf
External conductive coating to ultor {1000 min. ot

Faceplate, Spherical. . . « . « v ¢ v v o v o . Filterglass
Light transmission (Approx.). « « v v v v v v o v v o 77%
Phosphor (For curves, see front of this section) . .P4—Sulfide Type]
Aluminized
Fluorescence. « v v v v v v v v v v v v v e e e e e White]
Phosphorescence .« . v v v v v vt v e e e e e e e Whi te‘
Persistence « « v v v v v v v e e e e Medium-Short
Focusing Method . . . . . e e e e e e e e e Electrostatic]
Deflection Method . . . « . . v v v o o v v v o v Magnetic
Deflection Angles (Approx )
Diagonal. v v v v v v v v e e e e e e e e e e e e e e 909)
Horizontal. « v v v v v v v v v e vt e e e e e e 859
Vertical. v v v v v v v v e e e e e e e e e e e e 68°
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Tube Dimensions:
Overall length. . . . . v . v v o v v o v v 14" + 3/8"
Greatest width. « . « . « v v o o oo .. 15-5/8" + 1/8"
Greatest height . . . . « . . . o o oo o 12-3/4" + 1/8"
Diagonal. . . . . . v . v .00 oo 16-9/16" + 1/8"
Neck length . . . . . . v . v v o v v o 4-1/2" + 3/16"

Radius of curvature of faceplate (External surface). . 20-3/4"
Screen Dimensions (Minimum):

Greatest width. . . . . e e e e e e e e e e e e 14-3/4"
Greatest height . . . . . . v v v v v v o o 11-11/16"
Diagonal. « v v v v v v v i e e e e e e e e e 15-3/4"
Projected area. « « v« v v « v 4 o v e e 00 e 155 sq. in.
Weight (APProX.). « v v v v v v v v v v v v 0 v v o s 10 lbs
Operating Position. « « v v v v v v v v 0 0 o v v 00w Any
CapP v « v o o v e e Recessed Small Cavity (JEDEC No.J1-21)
Bulb. v v v v v e e e e e e e e e e e e J132-1/2 C1/DY
Base. « v ¢ 4 4 v 0 a0 Short Small-Shell Duodecal 6-Pin
(JEDEC Group 4, No.B6-203)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 124
Pin 1-Heater Cap -Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 6-Grid No.4 Grid No.5,
Pin 10-Grid No.2 Collector)
Pin 11 - Cathode C-External
Pin 12 —Heater Conductive
Coating

4-60 DATA 1
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PICTURE TUBE

GRID-DRIVE® SERVICE

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

Maximum and Minimum Ratings, Design-Center Values:

16000 max. volts

ULTOR VOLTAGE. . . .+ v v v v v v o o {12000* min volts
GRID-No.4 (FOCUSING) VOLTAGE:

Positive value . . . . . . . . . . .. 1000 max. volts|

Negative value . . . . . . . . . . .. 500 max. vol ts|
GRID-No.2 VOLTAGE. . . . . . . .« . .. 500 max. vol ts|
GRID-No.1 VOLTAGE:

Negative-peak value. . . . . . . . .. 200 max. volts|

Negative-bias value. . . . . . . . .. 140 max. volts

Positive-bias value. . . . . . .. .. 0 max. volts|

Positive-peak value. . . . . . . . . . 2 max. volts|

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

not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts|

Equipment Design Ranges:

With any ultor voltage (Ecsk) between 12000% and 16000 volts
and grid-No.2 voltage (503k) between 200 and 500 volts

Grid-No.4 Voltage for focusb . . . —50 to +350 volts
Grid-No.1 Voltage (Ecyk) for
visual extinction
of focused raster. . . . . .. See Raster-Cutoff-Range Chart
for Grid-Drive Service
Grid-No.1 Video Drive
from Raster Cutoff
(Black level):
White-level value
(Peak positive). . . . . . .. Same value as determined for
Ecik except video drive is a
positive voltage
Grid-No.4 Current. . . . . . . .. -25 to +25 pa
Grid-No.2 Current. . . . . . . . . -15 to +15 pa
Field Strength of Adjust-

able Centering Magnet® . . . . . 0 to 8 gausses| .
Examples of Use of Design Ranges:

With ultor voltage of 16000 volts

and grid-No.2 voltage of 300 volts
Grid-No.4 Voltage for

focus. « .+ . o o .. .. -50 to +350 volts

Grid-No.1 Voltage for
visual extinction of
focused raster . ... . .. . .. ~28 to -72 volts

4-60 ELECTRON TUBE DIVISION DATA 1

RADIO C OF AMERICA, NEW JERSEY




N

Q
D
17CYP4 v
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Grid-No.1 Video Drive
from Raster Cutoff
(Black level):
White-level value. . . . . . . . 28 to 72 volts

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

CATHODE-DRIVE™ SERVICE
Unless otherwise specified, voltage values
are positive with respect to grid No.1
Maximum and Minimum Ratings, Design-Center Values:
| 16000 max. volts
ULTOR-TO-GRID-No.1 VOLTAGE . . . . . . . . 12000% min.  volts
GR1D-No0.4~TO-GRID-No.1 (FOCUSING) VOLTAGE:

Positive value . . . . . . . ... ... 1000 max. volts

Negative value . . . . . .« . . & . . . 500 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE . . . . . . 640 max. volts
GRID-No.2-TO-CATHODE. VOLTAGE . . . . . . . 500 max. volts
CATHODE-TO-GRID-No.1 VOLTAGE:

Positive-peak value. . . . . . . . . .. 200 max. volts

Positive-bias value. . . . . . . ¢« . . 140 max. volts

Negative-bias value. . . . . . . . . .. 0 max. volts

Negative-peak value. . . . . . . . . . . 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . . 410 max. volts
After equipment warm-up period . . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts
Equipment Design Ranges:
With any ultor-to-grid-No.1 voltage (Ecgzg;) be-
tween 12000% and 16000 volts and grid-No.2-to-
grid-No.1 voltage (Eczé’l) between 225 and 640 volts
Grid-No.4~To-Grid-No.1
Voltage for focus® . . . . ... 0 to 400 volts
Cathode-to-Grid-No.1 Voltage
(Ekgy) for visual extinction
of tocused raster. . . . . . . See Raster—-Cutoff-Range Chart
for Cathode-Drive Service
Cathode~to-Grid-No.1 Video
Drive from Raster Cutoff
(Black level):
White-level value
(Peak negative). . . . . . .. Same value as determined for
Ekgi except video drive is a
negative value

Grid-No.4 Current. . . . . . . . -25 to +25 pa
Grid-No.2 Current. . . . . . .. -15 to +15 pa
Field Strength of Adjust-

able Centering Magnet® . . . . 0 to8 gausses
4-60 ELECTRON TUBE DIVISION DATA 2
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[Example of Use of Design Ranges:
With ultor-to-grid-

No.1 voltage of 16000 volts
and grid-No.2-to-grid-
No.1 wvoltage of 300 volts

Grid-No.4—to-Grid-No.1 Voltage |
for focus. . . . . ... ... 0 to400 volts
Cathode-to-Grid-No.1 Voltage

for visual extinction

of focused raster. . . .. . . 28 to60 volts
Cathode-to-Grid-No.1 Video

Drive from Raster Cutoff

(Black level): .
White-level value. . . . . . . -28 to -60 volts| =

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

L] .
Grid drive is. the og@rating condition in which the video signal varies
the grid-No.1 potential with respect to cathode.

This value isa working design minimum. The equivalent absolute minimum
ultor (or ultor-to-grid-No.1) voltage is 11,000 volts, below which the
serviceability of the 17CYP4 wil) be impaired. The equipment designer
has the responsibility of determining a minimum design value such that
under the worst probable operating conditions involving supply-voltage
variation and equipment variationthe absolute minimum ultor (or ultor-
to-grid-No.1) voltage is never less than 11,000 volts.

The grid-No.u4 voltage required for'optimum focus of any individual tube

will have a value between -50 and +350 volts independent of ultor
current and will remain essentially constant for values of ultor voltage
or grid-No.2 voltage within design ranges shown for these items.

The grid-No.y-to-grid-No.1 voltage required for optimum focus of any
individual tube will have a value between 0 and 400 volts independent
of ultor current and will remain essentially constant for values of
ultor-to-grid-No.1 or grid-No.2-to-grid-No.1 voltage within design
ranges shown for these items.

Distance from Reference Line for Suitable PM centering magnet should
not exceed 2-1/4*. Excludin? extraneous fields, the center of the
undeflected focused spot will fall within a circle having 3/8-inch
radius concentric with the center of the tube face. It is to be noted
that the earth's magnetic field can cause asmuch as 1/2-inch deflection
of the spot from the center of the tube face.

Cathode drive is the operating condition in which the video.signal

varies the cathode potential with respect to grid No.1i and the other
electrodes.

OPERATING CONSIDERATIONS

Shatter-Proof Cover Over the Tube Face. Following con-| ™~
ventional picture-tube practice, it is recommended that the
cabinet be provided with a shatter-proof, glass cover over the
face of the 17CYP4 to protect it from being struck accidentally
and to protect against possible damage resulting from tube
implosion under some abnormal condition. This safety cover| -
can also provide X-ray protection when required. |

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Sectien

4-60 ELECTRON TUBE DIVISION DATA 2
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RASTER-CUTOFF-RANGE CHARTS

GRID—-DRIVE SERVICE

E£=6.3 VOLTS

ULTOR VOLTS=12000 TO 16000

GRID-N24 VOLTS ADJUSTED FOR FOCUS.

=125}

-100

GRID-N2| VOLTS

g
3

300
GRID-N22 VOLTS

400

CATHODE-DRIVE SERVICE

500

92CsS-10385

E¢£=6.3 VOLTS
ULTOR-TO-GRID-N21 VOLTS=12000 TO 16000

GRID-N24~TO-GRID-N21 VOLTS ADJUSTED FOR FOCUS.
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GRID-N22-TO~GRID-N2| VOLTS
ELECTRON TUBE DIVISION 92Cs-10384
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32 R.
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'—‘
21/ Y '/B"MAX.
4 (NOTES 6&7)

/—SPLICE LINE

!, \-SEE NOTE 7

%e 7.

NOTE®) MAX
N .

(NOTE 8)  petalL OF PANEL
NOTE |: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-

NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS)
OF % 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~L INE GAUGE JEDEC No.G-|16 (SHOWN AT FRONT OF THIS
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE
IS DETERMINED BY FHE INTERSECTION OF THE PLANE CC' OF THE
GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A.CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A
DIAMETER OF 2-3/4".

NOTE 4: THE DRAWING SHOWS THE MINIMUM SI1ZE AND LOCATION OF
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING., THE
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE.
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT=
LESS CLOTH.

NOTE 6: MEASURED 2-9/32" % |/32" FROM THE PLANE TANGENT
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS.

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAN /4", BUT AT ANY POINT AROUND
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN |/8" BE-
YOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR
DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT.

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE

BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR
THE MAXIMUM DIMENSIONS OF THE BULGE.

4-60 ELECTRON TUBE DIVISION CE-10383C

RADIO C OF AMERICA, NEW JERSEY



N

17CYP4

AVERAGE DRIVE CHARACTERISTICS

CATHODE -DRIVE SERVICE GRID-DRIVE SERVICE
Ef=6.3 VOLTS Ef = 6.3 VOLTS
ULTOR-TO-GRID-N21 VOLTS = 16000 | ULTOR VOLTS = 16000
CATHODE BIASED POSITIVE WITH | GRID N2 | BIASED NEGATIVE WITH

RESPECT TO GRID N2| TO GIVE | RESPECT TO CATHODE TO GIVE

FOCUSED RASTER CUTOFF, FOCUSED RASTER CUTOFF,
RASTER FOCUSED RASTER FOCUSED

AT AVERAGE BRIGHTNESS. AT AVERAGE BRIGHTNESS.
RASTER SIZE =14”x 105" RASTER SIZE =14"x 105"
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AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE
E£=6.3 VOLTS
ULTOR-TO-GRID-N2I

VOLTS=12000 TO 16000
CATHODE BIASED POSITIVE WITH
RESPECT TO GRID N2| TO GIVE

FOCUSED RASTER CUTOFF,

GRID-DRIVE SERVICE
E£=6.3 VOLTS
ULTOR VOLTS=12000 TO (6000
GRID N2i BIASED NEGATIVE WITH
RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF.
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PICTURE TUBE
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN

LOW-VOLTAGE ELECTROSTATIC FOCUS  MAGNETIC DEFLECTION
With heater having controlled warm-up time

DATA
General:
Heater, for Unipotential Cathode:
Voltage (ACor DC). . « « v v ¢« v v v o 2.68 t 10% volts
Current at 2.68 volts . . . . . . . . .. 0.45 amp
Warm-up time {(Average). . . . . . . . . . 11 sec
Capacitance between External Conductive 1400 max f
. . L
Coating and Ultor . . . . . . . . . . .. 900 min. i
Faceplate, Spherical. . . . . . . . . .. .. .. Filterglass
Phosphor (For curves, see front of this section). .P4—Sulfide Type|
Aluminized
Deflection Angles (Approx.):
Diagonal. « v v v v v e e e e e e e e e e e e 1109
Horizontal. . . . . . . . ¢ v . v v i i e e 105°
Vertical. . .« v v i v e e e e e e e e e e e 87°
Electron Gun. . . . . . . . Type Requiring No lon~Trap Magnet
Tube Dimensions:
Overall length. . . . . . . . ... ... 10-11/16" + 3/18"
Greatest width: . . . . . . . ... .. .. 15-5/8" + 1/8"
Greatest height . . . . . . . . . . .. .. 12-3/4" + 1/8"
Diagonal. . . . . « . . o o o oo 16-9/16" + 1/8"
Neck Tength o v v v v v v e v e e e e 3-9/16" + 1/16"
Radius of curvature of faceplate (External
surface). . . v . o v L e e e e e e e e 20-3/4"
Screen Dimensions (Minimum):
Greatest width. . . . . . . . . . ... 000 .. 14-3/4"
Greatest height . . . . . . . . . . o000 L. 11-11/16"
Diagonal. . . . . . . . o o o ..o oo 15-3/4"
Projected area. . . . . . . . . . . ... ... 155 sq. in.
Operating Position. . . . . . . . v v v v v v o0 e .. Any|
CaP v v v e e e e e e Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . ... ... ... Small-Button Neoeightar 7-Pin,
Arrangement 1 (JEDEC No.B7-208)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 8JK
Pin 1-Heater Cap - Ultor
Pin 2-Grid No.2 (Grid No.3,
Pin 3-Grid No.1 Grid No.5,
Pin 4 -Grid No.4 Collector)
Pin 6-Grid No.2 C - External
Pin 7 - Cathode Conductive
Pin 8 -Heater Coating
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE . « « v v v v v v o v o v 16000 max. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. . . . . . . . . . . .. 850 max. voltsg
Negative value. . . . « . « « . . . .. 630 max. voltg
GRID-No.2 VOLTAGE . . . . . . . . . . .. 500 max. voltg
4-60 ELECTRON TUBE DIVISION DATA
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GRID-No.1 VOLTAGE:
Negative-peak value . . . . . . . . .. 360 max. volts
Negative-bias value . . . . . . . . .. 140 max. volts|
Positive-bias.value . . . . . . . . .. 0 max. volts|
Positive-peak value . . . . . . . . .. 2 max. volts|
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period not
exceeding 15 seconds. . . . . . . . 410 max. volts]
After equipment warm-up period. . . . 180 max. volts
Heater positive with
respect to cathode. . . . . . . . .. 180 max. volts|
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohmg]
For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section
4-60 ELECTRON TUBE DIVISION DATA
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PICTURE TUBE
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
KHith heater having controlled warm-up time
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . .. 863 Lo ac or dc volts
Current. . . . 0.6 . . .. ... amp
Warm-up time (Average) . S .. . .sec

For definition of heater warm-up time and method of detennzmng
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of
Receiving Tube Section.

Direct Interelectrode Capacitances:

Grid No.1 to all other electrodes. . . . 6 wuf
Cathode to all other electrodes. . . . . 5 ni
External conductive coating to ultor . . {1888 $?§: ﬁzi
Faceplate, Spherical . . . . . . . . . . .. ... Filterglass
Light transmission (Approx.) . . . . . « « . . . . . . 7
Phosphor (For curves, see front of this Section) . P4—Sulfide Type
Aluminized
Fluorescence . . . . . . . . . .. e e e e .. . .White
Phosphorescence. . . . . . . . . . e e e e e e e e White
Persistence. . . . . . . . .. P Short
Focusing Method. . . . . . . . . . . ... ... Electrostatic
Deflection Method. . . . . . . . e e e e e e e Magnetic
Deflection Ang]es (Approx. ) :
Diagonal . . v v v e e e e e e e e e e e ... 1100
Horizontal . . . . . . . . . .. e e e e e e . 105°
Vertical . . . o v v v o e e e . 87°
Flectron Gun . . . . . . . . Type Requiring No lon-Trap Magnet
Tube Dimensions:
Overall length . . . . . . . ... L. . 10-11716" £ 1747
Greatest width . . . . . . . . .. ..« . . 15-5/8" ¢+ 1/8"
Greatest height. . . . . . . . . . . . .. . 12-3/4" £+ 1/8"
Diagonal . . . . . . . . ... .. . 16-9/16" + 1/8"
Neck length. . . . . . . . . . .. ... .. 3-9/16" + 1/8"
IScreen Dimensions (Minimum):
Greatest width . . . . . . . . . . . ... .. 14-3/4"
Greatest height. . . . . . . e e e e e e e e 11-11/16"
Diagonal . . . . . o o . o oo e e e 15-3/4"
Projected area . . . . . . . . . . ... 155 sqg. in.
eight (Approx.) . . . « . o o o o o oo e 10 lbs
Operating Position ................. Any
Cap. . . . « . « . .. Recessed Small Cavtty (JEDEC No.J1-21)
Bulb . . . . . o o oo e e e e J132-1/2 A1/B1
Socket . . . . . . ... Ucinite Part No.115446, or equivalent
Base . . . . .. Small-Button Neoeightar 7-Pin, Arrangement 1,

(JEDEC No.B7-208)
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PEAK HEATER-CATHODE VOLTAGE
Heater negativewith respect to cathode:
During equipment warm-up period

not exceeding 15 seconds. . . . . . 410 max. volts
After equipment warm-up period. . . 180 max. volts
Heater positivewith respect to cathode . 180 max. volts

Equipment Design Ranges:

With any ultor voltage (Ecyk) between 12000 and 16000 volts
and grid-No.2 voltage (Ecyp) between 400 and 550 volts

Grid-No.3 Voltage for
focus§. . . . . ... ... 0 to 400 volts
Grid-No.1 Voltage (Ecik)
for visual extinction
of focused raster . . . . . See Raster-Cutoff-Range Chart
for Grid-Drive Service
Grid-No.1 Video Drive from
Raster Cutoff
(Black level):
White-level value
(Peak positive) . . . . . . Same value as determined for|
Ecik except video drive is a
positive voltage

Grid-No.3 Current . . . . . . -25 to +25 pa
Grid-No.2 Current . . . . . . -15 to +15 pa
6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1
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Basing Designation for BOTTOM VIEW. . . . . . . . . . . 8JR
Pin 1 - Heater Pin 8- Heater
Pin 2-Grid No.1 Cap - Ultor
Pin 3-Grid No.2 (Grid No.4,
Pin 4 -Grid No.3 Collector)
Pin 6 - Internal C - External
Connect ion— Conductive
Do Not Use Coating
Pin 7 - Cathode
GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values
are positive with respect to cathode -
Maximum and Minimum Ratings, Design-Center Values:
16000 max. volts
ULTOR VOLTAGE . . . « . . . v o o o v . . {12000% min. volts
GRID-No.3 VOLTAGE . . . . . . . . . . .. 650 max. volts
550 max. volts
GRID-No.2 VOLTAGE . . . . . . . . . A {300 min. volts
GRID-No.1 VOLTAGE:
Negative-peak value . . . . . .. P 200 max. volts
Negative-bias value . . . . . . . . .. 140 max. volts
Positive-bias value . . . . . . . . .. 0 max. volts
Positive-peak value . . . . . . . .. . 2 max. volts
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Field Strength of Adjust-
able Centering Magnet®. . . 0 to 12 gausses

Examples of Use of Design Ranges:

With ultor voltage of 16000 16000 volts

and grid-No.2 voltage of 400 500 volts
Grid-No.3 Voltage for

focus . . . . . . . .. 0 to 400 0 to 400 volts

Grid-No.1 Voltage for

visual extinction

of focused raster . . . . . -34 to -63 -43 to -78 volts
Grid-No.1 Video Drive

from Raster Cutoff

(Black level):

White-level value . . . . . 34 to 63 43 to 78 volts

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

CATHODE-DRIVE™ SERVICE

Unless otherwise specified, voltage values
are positive with respect to grid No.1

Maximum and Minimum Ratings, Design-Center Values:

16000 max. volts
ULTOR-TO-GRID-No.1 VOLTAGE. . . . . . . . {12000# max.  volts
GRID-No.3-TO-GRID-No.1 VOLTAGE. . . . . . 650 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE. . . . . . 690 max. volts
GRID-No.2-TO-CATHODE VOLTAGE. . . . . . . {550 max. volts
300 min. volts

CATHODE-TO-GRID-No.1 VOLTAGE:
Positive-peak value . . . . . . . . .. 200 max. volts
Positive-bias-value . . . . . . . . .. 140 max. volts
Negative-bias value . . . . . . . . .. 0 max. volts
Negative-peak value . . e 2 max. volts

PEAK HEATER-CATHODE VOLTAGE
Heater negative with respect tocathode:
During equipment warm-up period

not exceeding 15 seconds. . . . . . 410 max. volts
After equipment warm-up period. . . 180 max. volts
Heater positive with respect tocathode 180 max. volts

Equipment Design Ranges:

With any ultor-to-grid-No.1 voltage (Ec,g;) between 12000
and 16000 volts and grid-No.2-to-grid-No.1 voltage (Ecyg;)
between 400 and 690 volts

Grid-No.3-to-Grid-No.1
Voltage for focus$. . . . . . 0 to 400 volts

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2
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Cathode-to-Grid-No.1
Voltage (Ekgq) for
visual extinction
of focused raster. . . . . See Raster-Cutoff-Range Chart
for Cathode-Drive Service
Cathode-to-Grid-No.1
Video Drive from
Raster Cutoff
(Black level):
White-Tevel value
(Peak negative). . . . . . Same value as determined for
Ekgy except video drive is a
negative voltage

Grid-No.3 Current. . . . . . -25 to +25 ua
Grid-No.2 Current. . . . . . -15 to +15 pa
Field Strength of Adjust-

able Centering Magneté . . 0 to 12 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-

No.1 voltage of 16000 16000 volts
and grid-No.z2-to-grid-
No.1 voltage of 400 500 volts

Grid-No.3-to-Grid-
No.1 Voltage
for focus. . . . ..
Cathode-to-Grid-No. 1
Voltage for visual
extinction of
focused raster . . . . . . 34 to 56 41 to 69 volts
Cathode~to-Grid-No.1
Video Drive from
Raster Cutoff
(Black level):
White-level value. . . . . -34 to -56 -41 to -69 volts

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

0 to 400 0 to 400 volts

A Grig drive is the ouqratin% condition in which the video signal varies
the grid-No.1 potential with respect to cathode.

This value isaworking design-center minimum. The equivalent absolute
minimum ultor- or ultor-to-grid-No.1 voltage is 11,000 volts, below
which the serviceability of the 17DKP4 will be impaired. The equipment
designer has the responsibility of determining a minimum design value
such that under the worst probable operating conditions linvolving
supply-voltage variation and equipment variation the absolute minimum
ultor- or ultor-to-grid-No.1 voltage is never less than 11,000 volts.

The grid-No.3 voltage required for optimum focusof any individual tube
may have a value anywhere between 0 and 400 volts and is a function of
the value of the ultor voltage, ultor current, and grid-No.2 voltage.
I't changes directly with the ultor voltage at the rateof approximately
46 volts for each 1000-volt change in ultor voltage; inversely with
grid-No.2 voltage at the rate of about 60 volts for each 100-volt
change in grid-No.2 voltage; and inversely with ultor current at the
rate of about 60 volts for each 100-microampere change in ultor current.
Because the 17DKP4 has a narrow depth of focus, it is necessary to

Leg]
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provide means such as a potentiometer or a 4-tap switch for adjusting
the focusing voltage. In general, commercially acceptable focus Is
obtained If the focusing voltage is within 75 volts of the value
required for optimum focus and if the focusing voltage is maintained
to within 75 volts of the optimumvalueduring line-voltage fluctuations.

Distance from Reference Line for suitable PM centering magnet should
not exceed 2-1/4", Excluding extraneous fields, the center of the
undeflected focused spot will fall within a circle having a5/16~inch
radius concentric with the center of the tube face. It is to be noted
that the earth's magnetic field can cause as much as 1/2-inch de-
flection of the spot from the center of the tube face.

Cathode drive is the operating condition in which the video signal

varies the cathode potential with respect to grid No.1 and the other
electrodes.

-

OPERATING CONSIDERATIONS

Shatter-Proof Cover Over the Tube Face. Following
conventional picture-tube practice, it is recommended that
the cabinet be provided with a shatter—proof, glass cover
over the face of the |7DKP4 to protect it from being struck
accidentally and to protect against possible damage resulting
from tube implosion under some abnormal condition. This
safety cover can also provide X-ray protection when required.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

6-59 ELECTRON TUBE DIVIS|ON TENTATIVE DATA 3
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SCREEN
HEIGHT
"
e
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SCREEN WIDTH
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o
Yo MAX,
3" 8
2% (NOTES 627 \
|
y SPLICE LINE
. 1 A
Y6 . \ T sEE NOTE 7
s M/A‘; '
(NOTE®) S8 DETAIL
NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS)
OF + 30°. ULTOR TERMINAL {S ON SAME SIDE AS PIN 4.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JEDEC No.G—126 (SHOWN AT FRONT OF THIS
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE
GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY.
THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE CIRCUIT
WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS
AND HAVING A DIAMETER OF |-3/4",

NOTE u4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT—
LESS CLOTH.

NOTE 6: MEASURED 2-9/32" + 1/32" FROM THE PLANE TANGENT
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS.

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY {NCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND THE
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BEYOND
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT.

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE
BULGE. THE MECHAN|SM USED SHOULD PROVIDE CLEARANCE FOR
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE
OF MATERI AL SUCH AS ASPHALT—IMPREGNATED FELT, OR EQUIVALENT.

NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16"
FROM REFERENCE LINE.

6-59 ELECTRON TUBE DIVISION CE-9929R1C
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RASTER-CUTOFF-RANGE CHARTS
GRID-DRIVE SERVICE
Ef=6.3 VOLTS
ULTOR VOLTS=12000 TO 16000
GRID-N23 VOLTS ADJUSTED FOR FOCUS.
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CATHODE-DRIVE SERVICE
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ULTOR-TO-GRID-N2| VOLTS=12000 TO 16000
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AVERAGE DRIVE CHARACTERISTICS
CATHODE -DRIVE SERVICE GRID-DRIVE SERVICE
Ef=63 VOLTS Ef = 6.3 VOLTS
ULTOR-TO-GRID-N2I VOLTS = 16000 | ULTOR VOLTS = 16000
CATHODE BIASED POSITIVE WITH | GRID N2 BIASED NEGATIVE WITH
RESPECT TO GRID N21 TO GIVE | RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF. FOCUSED RASTER CUTOFF.
IRASTER FOCUSED RASTER FOCUSED
AT AVERAGE BRIGHTNESS. AT AVERAGE BRIGHTNESS..
RASTER SIZE =14"x 10" RASTER SIZE = 14"x 105"
AP PR A AR
I.C.I. COORDINATES OF SCREEN: X=0.270, ¥=0.300
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AVERAGE DRIVE CHARACTERISTICS
CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE
Ef= 6.3 VOLTS Ef =6.3 VOLTS
ULTOR-TO-GRID-N2| ULTOR VOLTS=12000 TO 16000
VOLTS=12000 TO 16000 GRID N2| BIASED NEGATIVE WITH
CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE TO GIVE
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Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE

With Heater Having Controlled Warm-Up Time

GENERAL DATA
Electrical:

Heater Current at 6.3 volts. . . . . . . 450 + 5% ma
Heater Warm-Up Time (Average). . . . . . 11 seconds
Direct Interelectrode Capacitances: ) .
Grid No.l1 to all other electrodes. . . 6 i
Cathode to all other electrodes. . . . 5 uuf
R . 1700 max. puf
External conductive coating to ultor . { 1200 min. it
Electron Gun . . . . . . .. Type Requiring No lon-Trap Magnet
Optical:
Faceplate. . . . . . . . ... ..o Filterglass
Light transmission (Approx.) . . . . . . . . . . . .. 7%
Phosphor (For curves, see front of this section) .P4—Sulfide Type,
Aluminized
Mechanical:
Operating Position . . . . . . . . . . . ... ... .. Any
Weight (Approx.) . . « v v v v v v v v v v e e e 10 1bs
Overall Length . . . . . . . . .. . ... .. 12-1/8" + 1/4"
Neck Length. . . . . . . o . o o ..o 5" + 1/8"
Projected Area of Screen . . . . . . . . . ... 155 sq. in.
External Conductive Coating:
Type « v v v o e e e e e e e e e e Regular Band
Contact area for grounding . . .. . . .Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Jigz-1/2 A/B
sheets at the front of this section

Cap. v v v v v v oL Recessed Small Cavity (JEDEC No.J1-21)
Base . . . . . .. ... ... Special 6-Pin (JEDEC No.B6-214)
Basing Designation for BOTTOM VIEW . . . . . . . . . . W TFA
H
Pin 2 - Cathode Cap-Ultor
Pin 3 ~Heater (Grid No.3,
Pin 4 - Heater k() LLY6)Ga Grid No.5,

Pin 5-Grid No.1
Pin 6 —Grid No.4
Pin 7-Grid No.2

Collector)
C - External
. (7 Conduct ive
3,65, CL Coating
ULTOR

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 3-62
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Maximum Ratings, Design-Maximum Values:

ULTOR-TO-GRID-No.1 VOLTAGE. . . . . . . 17600 max.
GRID-No.4-TO-GRID-No.1 (FOCUSING)

VOLTAGE:
Positive value. . . . . . . . . . . .. 1100 max.
Negative value. . . . . . . . .. - 550 max.
GR1D-N0.2-TO-GRID-No.1 VOLTAGE. . . . . 70 max.
CATHODE-TO-GRID-No.1 VOLTAGE:
Positive bias value . . . . . . . .. 150 max.
Negative peak value . . . . . N 2 max.
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max.
After equipment warm-up period. . . 200 max.
Heater positive with
respect to cathode. . . . . . . . . 200 max.
Typical Operating Conditions:
With ultor-to-grid-No.1 voltage of 14500
and grid-No.2-to-grid-No.1 voltage of 50
Grid-No.4-to-Grid-No.1 Voltage
for focus . . . . . .. .00 -200 to +350
Cathode-to-Grid-No.1 Voltage for
visual extinction of focused raster . 31 to 49
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . 1.5 max.

volts

volts
volts
volts

volts
volts

volts
volts

volts

volts
volts

volts

volts

megohms

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this section

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION
INTERNAL MAGNETIC SHIELD

With Heater Having Controlled Warm-Up Time
GENERAL DATA
Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes. . . . 3.65 pf
Grid No.1 to all other electrodes. . . 4.15 pf
. . 1400 max. pf
External conductive coating to anode . { 900 min. pf
Heater Current at 2.68 volts . . . . . . 450 + 45 ma
Heater Warm-Up Time (Average). . . . . . 11 seconds
Electron Gun . . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Phosphor (For curves, see front of this section) .P4—Sulfide Type,
Aluminized
Faceplate, Spherical . . . . . . . .. ... ... Filterglass
Light transmission (Approx.) . . . . . . . . . . . .. 7%
Mechanical:
Weight (Approx.) . . . . . . . . . . ..o ... . 10 lbs
Overall Length . . . . . . . .. . .. .. 10-13/16" + 3/16"
Neck Length. . . . . . . . .. ... 3-11/16" + 1/16"
Projected Area of Screen . . . . . . . . .. .. 155 sq. in.
External Conductive Coating:
Type « v v v v o e e e e e e e e Mod i f ied-Band
Contact area for grounding . . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb J132-1/2 4/B
sheets at front of this section

Cap. « v v v o .. Recessed Small Cavity (JEDEC No.J1-21)
Base . . . . .. Small-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No.B7-208)

Basing Designation for BOTTOM VIEW . . . . . . . . .. 8JK

Pin 1 - Heater Cap - Anode

Pin 2-Grid No.2 (Grid No.3,
Pin 3-Grid No.1 Grid No.5,
Pin 4 -Grid No.4 Screen,

Pin 6 -Grid No.2 Collector)

Pin 7 -Cathode
Pin 8- Heater

C - External
Conductive
Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63
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Maximum and Minimum Ratings, Design-Maximum Values:

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

ANODE VOLTAGE . . . . . . . . . . . . .. 17600 max. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. . . . . . . . . . . .. 950 max. volts
Negative value. . . . . . . . . . . .. 700 max. volts
GRID-No.2 VOLTAGE . . . . . . . . . . .. 550 max. volts
GRID-No.1 VOLTAGE:
Negative peak value . . . . . . . ... 400 max. volts
Negative bias value . . . . . . . . .. 155 max. volts
Positive bias value . . . . . . . . .. 0 max. volts
Positive peak value . . . . . . . . .. max. volts

2
HEATER VOLTAGE. .« « « o« v v v v w . {52 max. volts
.4 min. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . . 450 max. volts
After equipment warm-up period. . . . 200 max. volts
Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . . 200 max. volts
DC component. . . . . . . . . . . .. 100 max. volts

Typical Operating Conditions for Grid-Drive Service:

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

Anode Voltage . . . . . . . . . . . . .. 14000 volts
Grid-No.4 Voltage . . . . . . . « « . .. 100 to 500 volts
Grid-No.2 Voltage . . . . . . . . . o .. 300 volts
Grid-No.1 Voltage for visual

extinction of focused raster. . . . . . -35 to -72 volts

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

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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PICTURE TUBE
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN

LOW-VOLTAGE ELECTROSTATIC FOCUS  MAGNETIC DEFLECTION

With heater having controlled warm-up time

L DATA

eneral:

Heater, for Unipotential Cathode:
Voltage (ACor DC). . . . . « . « o . . . 6.3 volts
Current « « v v v v i e e e e e e e 0.6 amp
Warm-up time (Average). . . . . . . . .. 11 sec

Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes . . . . 6 o opuf
Cathode to all other electrodes . . . . . 5 upf

i i 1500 max. puf
External conductive coating to ultor. . . 1000 min. it

Faceplate, Spherical. . . . . . W e« + 4« ... . Filterglass
Light transmission {Approx.). . « « ¢ & ¢ ¢ ¢ v v o o o 78%
Phosphor (For curves, see front of this section) . .P4—Sulfide Type
Aluminized
Fluorescence. « « v « v « v « . e e i e e e e e e . . White
Phosphorescence . . . . . . . . e e e s e s s e . . . White
Persistence v v v v v v v 4 v v e e 0. . .Medlum—Short
Focusing Method . . . . . . . . . v o . o o .. Electrostatic
Deflection Method . . . . . . . . ... W+« en. .Magnetic
Deflection Angles (Approx.):
Diagonal. . . . v ¢« v v v v v .. e e e e e e e e 110°
Horizontal. o v v v v v v v v v vt e e e e e e 1059
Vertical. v v v v v v v e e e e e e e e e e e e 87°
Electron Gun. . . . . . . . Type Requnrlng No lon-Trap Magnet
Tube Dimensions:
Overall length. . . . . ... o v v v o o . 11-1/4" + 3/16"
Greatest width. . . . . . . . .. e« . . . 15-5/8"  1/8"
Greatest height . . . . . . . . .. .. . 12-3/4" + 1/8"
Diagonal. . . . . .. ... e e e e .. . 16-9/16" £ 1/8"
Neck length . . . . . .. e e e e e e .. A-1/8" £ 1/8"

Radius of curvature of
faceplate (External surface). . . . . . . . .. 20-3/4"
Screen Dimensions (Minimum):

Greatest width. . . . . . . .. e e e e e e e . 143787
Greatest height . . . . . . v« v v o o 4. ... 11-11/16"
Diagonal. « v v v v o« o & e e e e e e e e e 15-3/4"
Projected area, « « « ¢« v v ¢ v 4 v o 4 0. 155 sq. in.
Me|ght (APProXe)e o v v v v v o e e e e e e e e 10 1bs
Operating Position. . . . e s o« o Any
(071 J .Recessed Small Cavuty (JEDEC No. J1—21)
Bulb. . &+ v vt ot e e e e e e e e e e J132-1/2 A1/8B1

Socket. . . . . . . . Ucvmte Part No.115446, or equivalent

4-60 ELECTRON TUBE DIVISION DATA 1
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PICTURE TUBE
Base. . . . . . Smal 1-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No.B7-208)

Basing Designation for BOTTOM VIEW. . . . . . . . . . . 8HR
Pin 1 —Heater Cap -Ultor
Pin 2—Grid No.1 (Grid No.3,
Pin 3—Grid No.2 Grid No.5,
Pin 4 -Grid No.4 Collector)
Pin 6 —Grid No.1 C ~External
Pin 7 —Cathode Conductive
Pin 8 —Heater Coating

GRID-DRIVE" SERVICE

Unless otherwise specified, voltage val-
ues are positive with respect to cathode

Maximum and Minimum Ratings, Design-Center Values:

18000 max. volts
ULTOR VOLTAGE . « + « v v v v v v v v W ™ 12000% min. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. « . « v« v« v v v v v .. 1000 max. volts
Negative value. . . . . . « v v o+ o . 500 max. volts
IGRID-No.2 VOLTAGE . . . . . « . . « ¢ . . 500 max. volts
IGRID-No.1 VOLTAGE:
Negative—peak value . . . . . . . . .. 200 max. volts
Negative-bias value . . . . . . . . . . 140 max. volts
Positive-bias value . . . « . . . . . . 0 max. volts
Positive-peak value . . . . . . . . . . 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode:
During equipment warm-up period

not exceeding 15 seconds. . . . . . 410 max. volts
After equipment warm-up period. . . . 180 max. volts
Heater positive with respect tocathode. 180 max. volts

Equipment Design Ranges:

With any ultor voltage (Ecjsk) between 12000% and 18000 volts
and grid-No.2 voltage (Ec,,) between 200 and 500 volts
Grid-No.4 Voltage for
focus§. . . v ..o 0 to 400 volts
Grid-No.1 Voltage (Ecik)
for visual extinction
of focused raster . . . . .. See Raster-Cutoff-Range Chart
for Grid-Drive Service
Grid-No.1 Video Drive
from Raster Cutoff
(Black level):
White-level value
(Peak positive) . . . .. .. Same value as determined for
Eclk except video drive is a
positive voltage

4-60 ELECTRON TUBE DIVISION DATA 1
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PICTURE TUBE

Grid-No.4 Current. . . . . . .. -25 to +25 pa
Grid-No.2 Current. . . . . . . . -15 to +15 ua
Field Strength of Adjust—
able Centering Magnet* . . . . 0 to8 gausses
Examples of Use of Design Ranges:
With ultor voltage of 16000 16000 volts
and grid-No.2 voltage of 300 400 volts
Grid-No.4 Voltage for
fOCUS: v v v 0 v v 0 0 v 0 to 400 0 to 400 volts
IGrid—No.1 Voltage for
visual extinction of
focused raster . . . . . . -38 to =72 -45 to -90 volts
IGrid-No.1 Video Drive
from Raster Cutoff
(Black level):
White-level value. . . . . 38 to 72 45 to 90 volts
Maximum Circuit values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
CATHODE-DRIVE™ SERVICE
Unless otherwise specified, voltage values
are positive with respect to grid No.1
Maximum and Minimum Ratings, Design-Center Values:
= 18000 max. volts
ULTOR-TO-GRID-No.1 VOLTAGE . . . . . . . {12000,, min volte
GR1D-No.4-TO-GRID-No.1 (FOCUSING)
VOLTAGE:
Positive value . « « v . o o . ... 1000 max. volts
Negative value . . . . « . . . o . .. 500 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE . . . . . 640 max. volts
GR1D-No.2-TO-CATHODE VOLTAGE . . . . . . 500 max. volts
CATHODE-TO-GRID-No.1 VOLTAGE:
Positive-peak value. . . . . . . . .. 200 max. volts
Positive-bias value. . . . . . . . .. 140 max. volts
Negative-bias value. . . . . . . . .. 0 max. volts
Negative-peak value. . . . . . . e 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts
4-60 ELECTRON TUBE DIVISION DATA 2
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I7DSP4
PICTURE TUBE

Equipment Design Ranges:

With any ultor-to-grid-No.1 woltage (Eczg,) between 12000%
and 18000 volts and grid-No.z-to-grid-No.1 voltage (Ecgyg,)
between 225 and 640 volts

Grid-No.4~to—-Grid-No.1
Voltage for focus§. . . . . . 0 to 400 volts
Cathode—to-Grid—No.1 Voltage
(Exg,) for visual extinction
of focused raster . . . . . . See Raster-Cutoff-Range Chart
for Cathode~Drive Service
Cathode~to-Grid—No.1 Video
Drive from Raster Cutoff
(Black level):
White~level value
(Peak negative) . . . . . . . Same value as determined for
Ekgy except video drive is a
negative value

Grid-No.4 Current . . . . . . . =25 to +25 pa
Grid-No.2 Current . . . . . . . -15 to +15 pa
Field Strength of Adjust-

able Centering Magnet*. . . . 0 to8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid—

No.1 voltage of 16000 16000 volts
and grid-No.z2-to-grid-
No. 1 voltage of 300 400 volts

Grid—No.4~to-Grid-No.1

Voltage for focus . . . . . 0 to 400 0 to 400 volts
Cathode~to-Grid-No.1

Voltage for visual extinc—

tion of focused raster. . . 35 to 63 43 to 78 volts
Cathode~to-Grid-No.1 Video

Drive from Raster Cutoff

(Black level):

White-level value . . . . . =35 to =63 -43 to -78 volts

Maximum Circuit values:

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

A
Grid drive is the operating condition in which the video signal varies
the grid-No.1 potential with respect to cathode.

This value is a working design-center minimum. The equivalent absolute
minimum ultor (or ultor-to-grid-No.1) voltage is 11,000 volts, below
which the serviceability of the 17DSP4 will be impaired. The equipment
designer has the responsibility of determining a minimum design value
such that under the worst probable operating conditions involving
supply-voltage variation and equipment variation the absolute minimum
ultor (or ultor-to-grid-No.1) voltage is never less than 11,000 volts.
The grid—No.4 (or grid=No.i-to-grid-No.1) voltage required for optimum
ocus of any individual tube will have a value between 0 and 300 volts
independent of ultor current and will remain essentially constant for
values of ultor (or ultor-to-grid-No.1) voltage or grid—No.2 (or grid-
No.2-to-grid-No.1) voltage within design ranges shown for these items.

i

Ceog)
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17DSP4
PICTURE TUBE

* Distance from Reference Line for suitable PM centering magnet should
not exceed 2-1/8". Excluding extraneous fields, the center of the
undeflected focused spot will fall within a circle having a 5/16-inch
radius concentric with the center of the tube face. It is to be noted
that the earth's magnetic field can cause as much as 1/2-inch deflec-
tion of the spot from the center of the tube face.

Cathode drive is the operating condition in which the video signal
varies the cathode potential with respect to grid No.1 and the other
electrodes.

OPERATING CONS IDERATIONS

Shatter-Proof Cover Qver the Tube Face. Following con-|
ventional picture-tube practice, it is recommended that the]
cabinet be provided with a shatter-proof, glass cover over|
the face of the 17DSP4 to protect it from being struck acci-|
dentally and to protect against possible damage resulting
from tube implosion under some abnormal condition. This
safety cover can also provide X-ray protection when required.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

4-60 ELECTRON TUBE DIVISION DATA 3
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—» ts3°
[
1"MAX
3, 8 .
2 (NOTES 68 7) H
1
SPLICE LINE

. ! /-

e 2 # \ T seE NOTE 7
N !
NOTE®) (St ®) DETAIL

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS)
OF + 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE S DETERMINED BY THE INTERSECTION OF THE PLANE CC'
OF THE GAUGE WITH THE GLASS FUNNEL

NOTE 3: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE-
LY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB
AXIS AND HAVING A DIAMETER OF |-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH.

NOTE 6: MEASURED 2-9/32" + [/32" FROM THE PLANE TANGENT
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS.

NOTE 7: BULGE AT SPLICE~LINE SEAL MAY INCREASE THE [N—
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND THE
SEAL, THE BULGE WiLL NOT PROTRUDE MORE THAN 1/8" BEYOND
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN-
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT.

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE
OF MATERJ AL SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT.

4-60 ELECTRON TUBE DIVISION CE-10375C

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I7DSP4

RASTER-CUTOFF~RANGE CHARTS

GRID—-DRIVE SERVICE

E£=6.3 VOLTS

ULTOR VOLTS=12000 TO 18000

GRID-N24 VOLTS ADJUSTED FOR FOCUS.

[ TTITTLLT
=121

GRID-N2 | VOLTS

300
GRID-N22 VOLTS

CATHODE-DRIVE SERVICE

500
92Cs-10376

E£=6.3 VOLTS

ULTOR-TO-GRID-N21 VOLTS=12000 TO 18000

GRID-N2 4-TO-GRID-N2| VOLTS ADJUSTED

FOR FOCUS.

CATHODE-TO-GRID-N2i VOLTS

300 400
GRID-N2 2-TO-GRID-N2| VOLTS

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE DRIVE CHARACTERISTICS

CATHODE -DRIVE SERVICE
Ef=63 VOLTS
ULTOR-TO-GRID-N®!| VOLTS = 16000
CATHODE BIASED POSITIVE WITH

RESPECT TO GRID N2| TO GIVE

FOCUSED RASTER CUTOFF,
RASTER FOCUSED

AT AVERAGE BRIGHTNESS.

RASTER SIZE =14”x10Y2”

GRID-DRIVE SERVICE
£¢ = 6.3 VOLTS
ULTOR VOLTS =16000
GRID N2 | BIASED NEGATIVE 'WITH
RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF.
RASTER FOCUSED
AT AVERAGE BRIGHTNESS.

RASTER SIZE =14"x 101"
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VIDEO SIGNAL VOLTS

ELECTRON TUBE DIVISION
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92CM-10380
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AVERAGE DRIVE CHARACTERISTICS

CATHODE -DRIVE SERVICE GRID-DRIVE SERVICE
E£=6.3 VOLTS E£=6.3 VOLTS
ULTOR-TO-GRID-N2| ULTOR VOLTS =12000 TO 18000

VOLTS=12000 TO 18000 GRID N2| BIASED NEGATIVE WITH

CATHODE BIASED POSITIVE WITH | RESPECT TO CATHODE TO GIVE
RESPECT TO GRID N2I TO GIVE FOCUSED RASTER CUTOFF.

FOCUSED RASTER CUTOFF,

~—=——=—CATHODE DRIVE

GRID DRIVE

2.5

N

ULTOR MILLIAMPERES
s

0.5]

AN

AN

NCTS
AN

20 40 60 80
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

ELECTRON TUBE DIVISION 92CM-10382
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Sl

Picture Tube
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION

GENERAL DATA
Electrical:

Heater Current at 6.3 volts . . . . . . . .. 600 + 10% ma
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes . . . . . 6.5 pupt
Cathode to all other electrodes . . . . . . 5 et
f : 1500 max.  uuf
External conductive coating to ultor. . . { 750 min.  uuf
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Faceplate . . . . . . . . . . ... . . . .. .. Filterglass
Light transmission (Approx.). . . . . . . e e e e T4%
Phosphor (For curves, see front of this section). . P4—Sulfide Type,
Aluminized

Mechanical:

Operating Position. . . . . . . . e e e e .. . . Any
Weight (Approx.). . . « v v v v v v v v v v v e 18 lbs
Overall Length. . . . . . . . . . . . . . .. 19-3/16" + 3/8"
Neck Length . . . . . . . . . ..o 7-1/2" + 3/16"
Projected Area of Screen. . . . . . . . .. .. . 149 sq. in.
External Conductive Coating:

Type. o v v v o e e . . . ... .Regular-Band

Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional~Outlines andBulb J133 B/D sheets
at the front of this section

Cap v v v v e e Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . . . . ..o Small-Shell Duodecal 6-Pin,
Arrangement 1, (JEDEC Group 4, No.B6-63)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 12L
ULTOR®%
Pin 1 -Heater G365 Q) Cap —-Ultor
Pin 2-Grid No.1 <cL (Grid No.3,
Pin 6 -Grid No.4 Grid No.5,

Pin 10 -Grid No.2
Pin 11 -Cathode <
Pin 12 —Heater

Collector)
C - External
G2 Conductive
K Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. I-63



17DWP4

Maximum Ratings, Design-Maximum Values:

ULTOR VOLTAGE . . . . . . ..
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. . . . . . .
GRID-No.2 VOLTAGE . . . . . .
GRID-No.1 VOLTAGE:
Negative bias value . . . .
Positive bias value . . . .
Positive peak value . . . .

Typical Operating Conditions:
With ultor voltage of
and grid-No.2 voltage of
Grid-No.4 Voltage for focus
Grid-No.1 Voltage for visual
extinction of focused raster

18000
300
....... 0 to 400

....... -28 to -72

volts

volts
volts

volts
volts
volts

volts
volts
volts

volts

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES

at front of

this section

RADIO CORPORATION OF AMERICA

Electron Tube Division

Harrison, N. J.
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Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
With Heater Having Controlled Warm-Up Time
DATA

General:
Heater, for Unipotential Cathode:
Voltage (AC or DC). . . .« « « « o o . . 6.3 volts
Current at 6.3 volts. . . . . . . . .. 0.45 amp
Warm-up time (Average). . . . . . . 11 sec
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes . . . 6 et
Cathode to all other electrodes . . . . 5 uuf
External conductive coating to ultor. . {‘}888 ﬁ?ﬁ Z’:‘}
Faceplate, Spherical. . . . . . . . . . . . . .. Filterglass
Light transmission (Approx.). . . . . . . . . . . . .. 77%
Phosphor (For curves, see front of this section). .P4—Sulfide Type
Aluminized
Fluorescence. .« v v v v v v v v v v v e e e e White
Phosphorescence . . . . . . . . . oo 0. . White
Persistence . . « . v v v 4w e w e . .Medium Short
Focusing Method . . . . . . . . . . . . .. .. Electrostatic
Deflection Method . . . . . . . . . o . o o . .. Magnetic
Deflection Angles (Approx.):
Diagonal. « v ¢ v v e e e e e e e e e e e e e e 110°
Horizontal. . . . . . e e e e e e e e e e e 105°
Vertical. v v v v v v i e e e e e e e e e e . 87°
Electron Gun. . . . . . . . Type Requiring No Ion—Trap Magnet
Tube Dimensions:
Overall length. . . . . . . . . . . . .. 10-11/16" + 1/4"
Greatest width. . . . . . . . .. ... .. 15-5/8" + 1/8"
Greatest height . . . . . . . . . . . ... 12-3/4" + 1/8"
Diagonal. . . « v v v v v v oo e 16-9/16" + 1/8"
Neck length . . . . . . . . . . . . .. .. 3-9/16" + 1/8"
Radius of curvature of facep]ate
(External surface). . . . « « . . . o o o .. .. 20-3/4"
Screen Dimensions (Minimum):
Greatest width. . . . . . . . . . ..o L. oL 14-3/4"
Greatest height . . . . . . . . . .. ... .. 11-11/16"
Diagonal. . « v v v v v v v v e e e e 15-3/4"
Projected area. . . « « « v 4 v 0w . 155 sq. in.
Weight (Approx.). . . « v v v v v o v v Lo o 10 lbs
Operating Position. . . . v v v v v v v v v v v e An
Cap v v v v v v e Recessed SmaH Cavity (JEDEC No.J1-21)
Bulb. v v v v v e e e e e e e e e e J132-1/2 A/B
Socket. . . .. ... Ucmlte Part No.115446, or equivalent
Base. . . . . . Small-Button Neoeightar 7-Pin, Arrangement 1,

(JEDEC No. B7—-208)

Electron Tube Division Harrison, N. J. 8-60
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Basing Designation for BOTTOM VIEW. . . . . . . . . . . 8JR
Pin 1-Heater Pin 8 - Heater
Pin 2-Grid No.1 Cap - Ultor
Pin 3-Grid No.2 (Grid No.4, \
Pin 4 -Grid No.3 Collector) p
Pin 6- Internal C- External
Connection— Conductive
Do Not Use Coating

Pin 7 -Cathode

GRID-DRIVE* SERVICE

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

Maximum and Minimum Ratings, Design-Center Values:

16000 max. volts
ULTOR VOLTAGE. « « v v v o e e e e et {12000* max. volts
GRID-No.3 (FOCUSING) VOLTAGE . . . . . . 650 max. vo}ts )
550 max. volts 7
GRID-No.2 VOLTAGE. « + + « v v v v v .. {300 mex. volts
GRID-No. 1 VOLTAGE:
Negative—peak value. . . . . e e 200 max. volts
Negative-bias value. . . . . . . . .. 140 max. volts
Positive-bias value. . . . . . . . .. 0 max. volts
Positive-peak value. . . . . . . . .. 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges:

With any ultor voltage (Ecyr) between 12000 and 16000 volts
and grid-No.2 voltage (Eczk) between 400 and 550 volts

Grid-No.3 Voltage for
focus§ . .« . .. oo Lo oo 0 to 400  volts
Grid-No.1 Voltage {Ec k)
for visual extinction
of focused raster. . . . . .. See Raster-Cutoff-Range Chart
for Grid-Drive Service
Grid-No.1 Video Drive from
Raster Cutoff
(Black level):
White-level. value
(Peak positive). . . . . . .. Same value as determined for
Ec k except video drive is a
positive voltage
Grid-No.3 Current. . . . . . . . .. .. -25 to +25 pa
Grid-No.2 Current. . . . . . . . . . .. -15 to +15 pa

EEE—
RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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Field Strength of Adjust-
able Centering Magnet® . . 0 to 12 gausses

Examples of Use of Design Ranges:

With ultor voltage of 16000 16000 volts

and grid-No.z voltage of 400 500 volts
Grid-No.3 Voltage for

focus. « .« v ... oL .. 0 to 400 0 to 400 volts

Grid-No. 1 Voltage for

visual extinction

of focused raster. . . . . -34 to -63 -43 to -78 volts
Grid-No.1 Video Drive

from Raster Cutoff

(Black level):

White-level value. . . . . 34 to 63 43 to 78 volts
‘Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max.  megohms

CATHODE-DRIVE™ SERVICE

Unless otherwise specified, voltage values
are positive with respect to grid No.1

Maximum and Minimum Ratings, Design-Center Values:

= 16000 max. volts
ULTOR-TO-GRID-No. 1 VOLTAGE. + . . . . . . {12000+ max. voits
GRID-No.3-TO-GRID-No. 1 (FOCUSING)

VOLTAGE + « = v v v v v o v o e e e 650 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE. . . . . . 690 max. volts
GRID-No.2-TO-CATHODE VOLTAGE. .+ - . .+ . . 350 max. volts

300 min. volts
CATHODE-TO-GRID-No. 1 VOLTAGE:

Positive-peak value . . . . . . . . .. 200 max. volts

Positive-bias value . . . . . . . e 140 max. volts

Negative—bias value . . . . . . . . .. 0 max. volts

Negative-peak value . . . . . . . . .. 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode:
During equipment warm-up period

not exceeding 15 seconds. . . . . . 410 max. volts
After equipment warm-up period. . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges:
With any ultor-to-grid-No.1 voltage (ECUE’IJ between
12000 and 16000 volts and grid-No.2-to-grid-
No.1 voltage (E‘-'231} between 400 and 6g9o volts
Grid-No.3-to-Grid-No.1
Voltage for focus§. . . . . . 0 to 400 volts

RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J. 8-60
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Cathode-to-Grid—No. 1
Vol tage (Ekgl) for
visual extinction
of focused raster. . . . . See Raster-Cutoff-Range Chart
for Cathode-Drive Service
Cathode-to-Grid—No. 1
Video Drive from
Raster Cutoff
(Black level):
White-level value
(Peak negative) . . . . . Same value as determined for
Ekg except video drive is a
| .
negative voltage

Grid-No.3 Current . . . . . -25 to +25 pa
Grid-No.2 Current . . . . . -15 to +15 ua
Field Strength of Adjust-

able Centering Magnet$. . 0 to 12 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-

No.1 voltage of 16000 16000 volts
and grid-No.2 to-grid-
No.1 voltage of 400 500 volts

Grid-No.3 to-Grid-

No.1 Voltage

for focus « . . . . . . . 0 to 400 0 to 400 volts
Cathode-to—Grid-No.

Voltage for visual

extinction of

focused raster. . . . . . 34 to 56 41 to 69 volts
Cathode—to-Grid—No. 1

Video Drive from

Raster Cutoff

(Black level):

White-level value . . . . =34 to -56 -41 to -69 volts

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

4 @grid drive is the opera&inghcondition in which the video signal varies

the grid-No.1 potential wi respect to cathode.

¥ This value isa working design-center minimum. The equivalent absolute
minimum ultor— or ultor-to-grid-No.1 voltage is 11,000 volts, below
which the serviceability of the 17pxPy will be impaired. The equipment
designer has the responsibility of determining a minimum design value
such that under the worst probable operating conditions involving
supply-voltage variation and equipment variation the absolute minimum
ultor- or ultor-to-grid-No.1 voltage is never less than 11,000 volts.

The grid-No.3 voltage required for optimum focus of any individual tube
may have a value anywhere between 0 and 400 volts and is a function of
the value of the ultor voltage, ultor current, and grid-No.2 voltage.
1t changes directly with the ultor voltage at the rate of approximately
46 volts for each 1000-volt change in ultor voltage; inversely with
grid-No.2 voltage at the rate of about 60 volts for each 100-volt
change in grid-No.2 voltage; and inversely with ultor current at the
rate of about 60 volts for each 100-microampere change inultor current.
Because the 17DXPy has a narrow depth of focus, it is necessary to
provide means such as a potentiometer or a u—tap switch for adjusting
the focusing voltage. In general, commercially acceptable focus is
obtained if the focusing voltage is within 75 volts of the value
required for optimum focus and if the focusing voltage is maintained
to within 75 voltsof theoptimumvalueduring 1ine-voltage fluctuations

A

~
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é Distance from Reference Line for suitable PM centering magnet should
not exceed 2-1/4". Excluding extraneous fields, the center of the
undeflected focused spot will fall within a circle having a 5/16~inch
radius concentric with the center of the tube face. It is to be noted
that the earth®'s magnetic field can cause as much as 1/2-inch de-
flection of the spot from the center of the tube face.

® cathode drive is the operating condition in which the video signal
varies the cathode potential with respect to grid No.1 and the other
electrodes.

OPERATING CONSIDERATIONS

Shatter—Proof Cover Over the Tube Face. Fol lowing
conventional picture-tube practice, it is recommended that
the cabinet be provided with a shatter-proof, glass cover
over the face of the [7DXP4 to protect it from being struck
accidentally and to protect against possible damage resulting
from tube implosion under some abnormal condition. This
safety cover canalso provide X-ray protection when required.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

RADIO CORPORATION OF AMERICA DATA 3
Electron Tube Division Harrison, N. J. 8-60
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Lo
23,0 MAX
4 (NOTES 687)

- /7 SPLICE LINE
% b, . N\ T see NOTE 7
7,

wOHs) WA
NO (NOTE 8) DETAIL

NOTE I THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS)
OF + 30°.  ULTOR TERMINAL 1S ON SAME SIDE AS PIN 4.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JEDEC No.G-126 -( SHOWN AT FRONT OF THIS
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE
IS DETERMINED \BY THE INTERSECTION OF THE PLANE CC' OF THE
GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY.

THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE CIRCUIT
WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS
AND HAVING A DI'AMETER OF [-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT=—
LESS CLOTH.

NOTE 6: MEASURED 2-9/32" t /32" FROM THE PLANE TANGENT
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS.

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-—
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAN /4", BUT AT ANY POINT AROUND THE
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BEYOND
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN—
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT.

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE
OF MATERIAL SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT.

NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16"
FROM REFERENCE LINE.

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @
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RASTER-CUTOFF-RANGE CHARTS

Grid-Drive Service
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17GP4
PICTURE TUBE
(' RECTANGULAR METAL-SHELL TYPE
‘ ELECTROSTATIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
’ Voltage. . « . « . . . . 6.3 .+ .o o ac or dc volts
(ﬂ Current. . v .« v v . . 0.6 £10%. ¢« « v v v v v v amp| -
Faceplate, Spherical . . . . . . . . . .. Frosted Filterglass

Phosphor (For curves, see front of this Section). . P4—Sulfide Type
Deflection Angles (Approx.):

Diagonal & v v v v v e e e e e e e e e e e e e e e 700
Horizontal & v v v v v v i e e e e e e e e e e e e e 66°,
Vertical v v v v v v v e e e e e e e e e e e e e e 500
/f Electron Gun « . . « . v v v v v v v . lon-Trap Type Requiring

External Single-Field Magnet
Tube Dimensions:

Maximum overall length . . . . . . . o . o o . .. 19-5/16"
Greatest width at lip. . . . . . . . . .. 15-15/16" + 1/8"
Greatest height at lip . . . . . . . . . .. 12-1/4" + 1/8"
Diagonal at Tip. « v« v v v ¢ v v o v v 16-13/16" + 3/16"
Neck length. « .« « v v o v v v v o v v .. 7-1/2" + 3/16"
Radius of curvature of faceplate (External surface). . 30"
Screen Dimensions (Minimum): -
Greatest width . . . . . . . ¢ . . o o . o .. .. 14-3/8"
Greatest height. . . . . . . . . . . .. ... 10-117/16"
Diagonal « v v v v v i e e e e e e e e e e 15— 1/4"
Operating Position . . & v v v v v v v v v v v v v e
Ultor Terminal . & v v v v v v v v v v v v v Metal-Shell L|p
Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, No.B6—63)|=
Basing Designation for BOTTOM VIEW . . . . . . . . . .. 12M|

Pin 1 —Heater Metal-Shell Lip-

Pin 2-Grid No.1 Ultor
Pin 6-Grid No.4 (Grid No.3,
Pin 10-Grid No.2 Grid No.5,

Pin 11 —Cathode

Collector)
Pin 12 —Heater

P Maximum Ratings, Design-Center Values:

& ULTOR VOLTAGE. + v v v v v v v v v v v 16000 max. volts
GRID-No.4 (FOCUSING) VOLTAGE . . . . . . 5000 max. volts
GRID-No.2 VOLTAGE. « « « « o v « . e e 500 max. volts
GRID-No.1 VOLTAGE:

Negative-bias value. . . . . . . . . . 125 max. volts
Positive-bias value. . « « . . . . . . 0 max. volts
{ Positive—peak value. . . . . . . . . . 2 max. volts

- |ndicates a change.

9-58 ELECTRON TUBE DIVISION DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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PICTURE TUBE

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode;
During equipment warm—up period
not exceeding 15 seconds . . . . . . 410 max.
After equipment warm-up period . . . . 180 max.
Heater positive with respect to cathode. 180 max.

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

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

volts
volts
volts

megohms

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

DATA
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Picture Tube

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION

GENERAL DATA

Electrical:

Direct Interelectrode Capacitances:
Cathode to all other electrodes. . . . . 5 pf

Grid No.1 to all other electrodes. . 6 pf
. . 1500 max. pf
External conductive coating to anode . . { 750 min. of
Heater Current at 6.3 volts. . . . . . .. 600 + 30 ma
Electron Gun . . . . . . . . L lon-Trap Type Requiring
External Single-Field Magnet
Optical:
Phosphor (For curves, see front of this section). .P4—Sulfide Type,
Aluminized
Faceplate, Spherical . . . . . . . . .. . ... Filterglass
Light transmission (Approx.) . . . . . . « . . « . .. 74%
Mechanical:
Weight (Approx.) . . « . . v o o o o oo oo 18 lbs
Overall Length . . . . . . . . .. ... .. 19-3/16" + 3/8"
Neck Length. . . . . . . o o o o oo 7-1/2" + 3/16"
Projected Area of Screen . . . . . . .. . ... 149 sq. in.
External Conductive Coating:
TYpe « v v v v e e e e e e e e e e e e Regular-Band
Contact area for grounding . . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb J133 B/D sheets
at front of this section

Cape « v v v v e e Recessed Small Cavity (JEDEC No.J1-21)
Base . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 12L
Pin 1 -Heater Cap - Anode
Pin 2-Grid No.1 (Grid No.3,
Pin 6-Grid No.4 Grid No.5,
Pin 10-Grid No.2 Screen,

Pin 11 - Cathode
Pin 12 - Heater

Collector)
C ~External

Conductive

Coating

Maximum and Minimum Ratings, Design-Maximum Values:

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

ANODE VOLTAGE. . . . . . . . . o . .. .. 17500 max. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value . . . . . . . . . .. .. 1100 max. volts
Negative value . . . . . . . . . . . .. 550 max. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63
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GRID-No.2 VOLTAGE. . . . . . . . . . . .. 550 max. volts

GRID-No.1 VOLTAGE:
Negative peak value. . . . . . . . . .. 220 max. volts
Negative bias value. . . . . . . . . .. 155 max. volts
Positive bias value. . . . . . . . . .. 0 max. volts
Positive peak value. . . . . . . . . .. 2 max. volts
HEATER VOLTAGE . « .« v v o v v v v v e . {6-9 max. volts
5.7 min. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . . 450 max. volts
After equipment warm-up period . . . . 200 max. volts
Heater positive with
respect to cathode:
Combined AC and DC voltage . . . . . . 200 max. volts
DC component . . . . . . . . . .. .. 100 max. volts

Typical Operating Conditions for Grid-Drive Service:

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

Anode Voltage. . . . . . . . . . . . .. 14000 volts
Grid-No.4 Voltage. . . . . . . . . . .. -56 to +310 volts
Grid-No.2 Voltage. . . . . . . . . . .. 300 volts

Grid-No.1 Voltage for

visual extinction of

focused raster . . . . . . . ... -28to-72 volts
Maximum Circuit Value:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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Picture Tube
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION

GENERAL DATA
Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes. . . . . . 5 pf
Grid No.1 to all other electrodes. . . . . 6 pf
External conductive coatlng to anode . . {1%8 rr:?f] y;]fc
Heater Current at 6.3 volts. . . . . . .. 600 + 30 ma
Electron Gun . . . . . . . . . .. .. lon-Trap Type Requiring
External Single-Field Magnet
Optical:
Phosphor (For curves, see front of this section). P4—Sulfide Type,
Aluminized
Faceplate, Cylindrical . . . . . . . . . . .. .. Filterglass
Light transmission (Approx.) . . . . . . . . . . ... 66%
Mechanical:
Weight (Approx.) . . . . . . . . . . ... 19 1bs
Overall Length . . . . . . . .. ... ... 19-3/16" + 3/8"
Neck Length. . . . . . . . . .. . ... .. 7-1/2" + 3/16"
Projected Area of Screen . . . . . . . . . ... 149 sq. in.
External Conductive Coating:
TYPE « v v v i e e e e e e e e e e e e e e Regular-Band
Contact area for grounding . . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb J133C/E sheets
at front of this section

Cap. v v v v v v w Recessed Small Cavity (JEDEC No.J1-21)
Base . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 12L
Pin 1 -Heater Cap - Anode
Pin 2-Grid No.1 (Grid No.3,
Pin 6-Grid No.4 Grid No.5,
Pin 10-Grid No.2 Screen,
Pin 11 -Cathode Collector)
Pin 12 - Heater C - External
Conductive
Coating

Maximum and Minimum Ratings, Design-Maximum Values:

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

ANODE VOLTAGE. . . . . . . .. . .. .. 17500 max. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value . . . . . . .. ... 1100 max. volts
Negative value . . . . . . . .. ... 550 max. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63
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GRID-No.2 VOLTAGE . . . . . . . .. . .. 550 max. volts
GRID-No.1 VOLTAGE:
Negative peak value . . . . . . . ... 220 max. volts
Negative bias value . . . . . . . . .. 155 max. volts .
Positive bias value . . . . . . . . .. 0 max. volts
Positive peak value . . . . . . . . .. 2 max. volts
HEATER VOLTAGE. . . . . . . . ... . .. 6.9 max. volts
5.7 min. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . . 450 max. volts
After equipment warm-up period. . . . 200 max. volts
Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . . 200 max. volts
DC component. . . . . . . . . . ... 100 max. volts
Typical Operating Conditions for Grid-Drive Service: o
Unless otherwise specified, voltage values
are positive with respect to cathode
Anode Voltage . . . . . . . . . .. ... 14000 volts
Grid-No.4 Voltage . . . . . . . . . . .. -56 to +310 volts
Grid-No.2 Voltage . . . . . . . . .. .. 300 volts
Grid-No.1 Voltage for visual
extinction of focused raster. . . . . . =28 to -72 volts
Maximum Circuit Value:

Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms
For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

-

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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PICTURE TUBE
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
MAGNET IC FOCUS MAGNET IC DEFLECT ION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. « . . . « . .. 6.3 ... ... ac or dc volts
Current. « . . . .« . . 0.6 +10% « « v v v v v o . amp
Capacitance between External Conduc—
tive Coating and Ultor . . . . . . . .« {1500 max. puf
750 min. puf
Faceplate, Cylindrical . . . . . v v v v v v v o Filterglass
Phosphor (For curves, see front of this Section) . P4—Sulfide Type
Auminized
Deflection Angles (Approx.):
Diagonal v & v v v v v e e e e e e e e e e e e 709
Horizontal . . . . . . . v v v i i e e e e e e e 659
Vertical v v v v v e e e e e e e e e e e e e e e e 500
ElectronGun . . .« v v v v v o o .. lon-Trap Type Requiring
External Single-Field Magnet
Tube Dimensions:
Overall length o . . v . o . o o o o o .. 19-3/16" + 3/8"
Greatest width . . . . . . . . . ... .. 15-25/64" + 1/8"
Greatest height. . . . . . . .. .. ... 12-9/32" + 1/8"
Diagonal + v v v v v v v v e e e e 16-5/8" + 1/8"
Neck length. . . . . .« o . o o o o o o . 7-1/2" + 3/16"
Radius of curvature of faceplate
(External horizontal surface). . . . . . . . .. .. 27"
Screen Dimensions (Minimum):
Greatest width . . . . . . . . . .. . . oo 14-1/4"
Greatest height. . . . . . . v . o v oo oL 10-3/4"
Diagonal v v v v v v e e e e e e e e e e e e e 15-5/16"
Projected area . . . . . . . . . . . ... 0 140 sq. in.
Operating Position . . . . v . o v v v v v o v oo Any
Cape v« v v @ 4 e e oa Recessed Small Cavity (JETEC No. J1-21)
Base . . Small~Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)|=
Basing Designation for BOTTOM VIEW . . . . . . . . . .. 12N
Pin 1-Heater i3 Cap—Ultor
Pin 2-Grid No.1 c (Grid No.3,
Pin 10-Grid No.2 q Collector)
Pin 11 —Cathode ® C-External
Pin 12 —Heater o, ‘ (0 Conductive
Coating
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. « + « v v ¢ ¢ v ¢ v v v v o 18000 max. volts
 [GRID-No.2 VOLTAGE. = + ¢ « v v v v v o v & 500 max. volts
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . c e e e 125 max. volts
Positive-bias value. + « « v v ¢ « v . 0 max. volts|
Positive-peak value. « « v v o v v o . . 2 max. volts|
--|ndicates a change.

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



I7QP4-A
PICTURE TUBE

PEAK HEATER—CATHODE VOLTAGE: e
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 ,

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

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section —

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



17TP4
PICTURE TUBE
@ RECTANGULAR METAL~SHELL TYPE
N LOW=VOLTAGE ELECTROSTATIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. + « « v v o« & 6.3 ... ... ac or dc volts
\/f Current. . . . . . . .. 0.6 +10% . . « v v v v v .. amp| -
Faceplate, Spherical . . . . . . . . . .. Frosted Filterglass
Phosphor (For curves, see front of this Section). . P4—Sulfide Type
Deflection Angles {Approx.):
Diagonal v v v v v e e e e e e e e e e e e e e 70°
Horizontal « v v v v v v v v v e e e e e e e 66°
Vertical v v v v vt e e e e e e e e e e e e e e e 500
Electron Gun . v« v v o v v v v u . lon-Trap Type Requiring
External Single-Field Magnet
Tube Dimensions:
Maximum overall length . . . . . . . . . . . ... 19-5/16"
Greatest width at lip. . . . . . . .. . . 1b-15/716" + 1/8"
Greatest height at Tip . . . . . . . .. .. 12-1/4" + 1/8"
Diagonal at Tip. v v v v v v v v v v o 16-13/16" + 3/16"
Neck length. . . . . o v v v o o v o .. 7-1/2" £ 3/16"
Radius of curvature of faceplate (External surface). . 30"
Screen Dimensions (Minimum): -
Greatest width . . . . . . . . . . . .. . ... 14-3/8"
Greatest height. . . . . « v . ¢ o v v . . ... 10-11/16"
Diagonal « + v v v v v i e e e e e e e e e 15-1/4"
Operating Position . . . v . v v v v v v v v v v e e Any)|
Ultor Terminal . .+ « v v v v v v v v v v v v Metal-Shell Lip|
Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, No. 86~63) -
Basing Designation for BOTTOM VIEW . . . . . . . . . .. 12M) =
Pin 1-Heater Metal-Shell Lip —
Pin 2-Grid No.1 Ultor
Pin 6-Grid No.4 (Grid No.3,
Pin 10-Grid No.2 Grid No.5,
Pin 11 - Cathode Collector)
Pin 12 —Heater
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE. + « v v v v v v v v v o 16000 max. volts
GRID-No.4 (FOCUSING) VOLTAGE: -
Positive value . . . . . . . . . . .. 1000 max. volts
Negative value . . . . . . . . . .. 500 max. volts
GRID-No.2 VOLTAGE. . . . . . . .. . 500 max. volts|
GRID-No.1 VOLTAGE:
Negative-bias value. . . . . . . . . . 125 max. volts
] Positive-bias value. . . . . . . . .. 0 max. voltg
G Positive-peak value. . . . . . . . . . 2 max. volts|
-~ |ndicates a change.
9-58 ELECTRON TUBE DIVISION DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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PICTURE TUBE

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

not exceeding 15 seconds . . . . . . 410 max. volts

After equipment warm—up period . . . . 180 max. volts

Heater positive with respect to cathode. 180 max. volts
Maximum Circuit values:

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

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section
9-58 ELECTRON TUBE DIVISION DATA

RADIO CORPORATION' OF AMERICA, HARRISON, NEW JERSEY
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Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 1140 MAGNETIC DEFLECTION
INTERNAL MAGNETIC SHIELD

With Heater Having Controlled Warm-Up Time

GENERAL DATA
Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes . . . . 3.4 pf
Grid No.1 to all other electrodes . . . 3.4 pf
; ; 1400 max. pf
External conductive coating to anode. . { 850 min. of
Heater Current at 2.68 volts. . . . . . . 450 + 45 ma
Heater Warm-Up Time (Average) . . . . . . 11 seconds
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Phosphor (For curves, see front of this Section). P4—Sulfide Type,
Aluminized
Faceplate . . . . . . . . o ..o oo oo Filterglass
Light transmission (Approx.). . . . . . « . o . . .. 77%
Mechanical:
Weight (Approx.). « . . v v o v v v v v v v v o 14 lbs
Overall Length. . . . . . . . . . . . .. 10-15/16" + 3/16"
Neck Length . . . . . . . o o o o oL 3-11/18" + 1/16"
Projected Area of Screen. . . . . . . . . . ... 172 sq.in.
External Conductive Coating:
TYPEe v v v e e e e e e e e e e e e e e Regular-Band
Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Ji149 4 sheets
at front of this section

Cap v v e e e e e e Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . . Smal1-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No.B7-208)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 8JK
Pin 1-Heater Cap - Anode
Pin 2-Grid No. (Grid No.3,
Pin 3—Grid No. Grid No.5,

Pin 4 -Grid No. Screen,
Pin 6 -Grid No. - ANODE Collector)

Pin 7 - Cathode C - External
Pin 8 -Heater Conductive
Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63
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Maximum and Minimum Ratings, Design-Maximum Values:

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

ANODE VOLTAGE . . « . . v v v v v v . 20000 max. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. . . . . . . . . . .. 950 max. volts
Negative value. . . . . . . . . . .. 700 max. volts
GRID-No.2 VOLTAGE . . . . . . . . . .. 550 max. volts
GRID-No.1 VOLTAGE:
Negative peak value . . . . . . . .. 400 max. volts
Negative bias value . . . . . . . .. 155 max. volts
Positive bias value . . . . . . . .. 0 max. volts
Positive peak value . . . . . . . .. 2 max. volts
HEATER VOLTAGE. « « « v v v v v v . . {2-9 max.  volts
2.4 min. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max. volts
After equipment warm-up period. . . 200 max. volts
Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . 200 max. volts
DC component. . . . . . . . . ... 100 max. volts

Typical Operating Conditions for Grid-Drive Service:

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

Anode Voltage . . . . . . . . . .. . . 16000 volts
Grid-No.4 Voltage . . . . . . . . . .. 100 to 500 volts
Grid-No.2 Voltage . . . . . . . . . .. 300 volts
Grid-No.1 Voltage for visual

extinction of focused raster. . . . . -35 to-72 volts

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

For X-radiation shielding considerations, see sheet
X~RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @
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Picture Tube

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time

GENERAL DATA
Electrical:

Heater Current at 6.3 volts. . . . . . . 600 + 5% ma
Heater Warm-Up Time (Average). . . . . . 11 seconds
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes. . . 6 uuf
Cathode to all other electrodes. . . . 5 upf
f B 1500 max. /J,/.Lf
External conductive coating to ultor . {1000 min. i
Electron Gun . . . . . . .. Type Requiring No lon-Trap Magnet
Optical:
Faceplate and Protective Panel . . . . . . . . .. Filterglass
Light transmission (Approx.) . . . . . . . . . . . .. 44%
Phosphor (For curves, see front of this Sectnon) P4—-Su7f|de Type,
Aluminized

Mechanical:

Operating Position . . . . . . . . . . . . ... .. ...
Weight (Approx.) . . . . . . . . .. e e ... 18-1/2 lbs
Overall Length . . . . . . . . ... ... . 11-5/8" & 5/16"
Neck Length. . . . . . . . e e e 4-1/8" + 1/8"
Projected Area of Screen . . . . . . e v e oo 172 sq. in.
External Conductive Coating:

Type « v v v L o s s e e e e Regular Band

Contact area for grounding . . . . . . .Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Ji1g49 C sheets
at the front of this section

Cap . v v v v v i Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . . . .. ... .. Small-Button Neoeightar 7-Pin,
Arrangement 1 (JEDEC No.B7-208)

Basing Designation for BOTTOM VIEW . . . . . . . . . .. 8HR

Pin 1 -Heater
Pin 2 -Grid No.1
Pin 3-Grid No.2
Pin 4 -Grid No.4
Pin 6 -Grid No.1
Pin 7 - Cathode
Pin 8 —Heater

Cap ~-Ultor
(Grid No.3,
Grid No.5,
Collector)
C - External
Conductive
Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62
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Maximum Ratings, Design-HMaximum Values:

ULTOR VOLTAGE. . . . . . . . . .. . . . 20000
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value . . . . . . . . .. .. 1100
Negative value . . . . . . . . . . .. 550
GRID-No.2 VOLTAGE. . . . . . . . . .. . 550
GRID-No.1 VOLTAGE:
Negative peak value. . . . . . . .. . 220
Negative bias value. . . . . . . . . . 155
Positive bias value. . . . . . . o 0
Positive peak value. . . . . . . . .. 2

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

not exceeding 15 seconds . . . . . 450 max.
After equipment warm-up period . . . 200 max.
Heater positive with
respect to cathode . . . . . . . . . 200 max.
Typical Operating Conditions:

With ultor voltage of 16000
and grid-No.2 voltage of 300
Grid-No.4 Voltage for focus. . . . . . . 0 to 400

Grid-No.1 Voltage for visual extinction

of focused raster. . . . . . . .. . . =35 to =72
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max.

max.

max.
max.
max.

max.
max.
max.
max.

volts

volts
volts
volts

volts
volts
volts
volis

volts
volts

volts

volts
volts

volts

volts

megohms

For X-radiation shielding considerations, see sheet

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this section

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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P=N

Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 1140 MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time
GENERAL DATA

Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes . . . . 5 pf
Grid No.1 to all other electrodes . . . 6 pf
: ; 1500 max. pf
External conductive coating to anode. . {1000 min of
Heater Current at 6.3 volts . . . . . . . 450 + 25 ma
Heater Warm~Up Time (Average) . . . . . . 11 seconds
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Phosphor (for curves, see front of this section). P4—Sulfide Type,
Aluminized
Faceplate . . . . . . . . . .. oL Filterglass
Light transmission (Approx.). . . . . . . . . . . ... 78%
Mechanical:
Weight {Approx.). . . . « . . .« o . . .. .. 13-1/2 1bs
Overall Length. . . . . . . . . . . . .. .. 11-3/8" + 1/4"
Neck Length . . . . . v o v v o o oo 4-1/8" + 1/8"
Projected Area of Screen. . . . . . . . . .. .. 172 sq.in.
External Conductive Coating:
TYPE. v v v e e e e e e e e e e e e e e Regular-Band
Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional~Outlines and Bulb Ji49 A sheets
at front of this section

Cap v v v v v v v e Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . . Small-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No.B7-208)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 8HR
G4 ANODE
Pin 1-Heater Cap ~ Anode
Pin 2-Grid No.1 (Grid No.3,
Pin 3-Grid No.2 Grid No.5,
Pin 4-Grid No.4 Screen,
Pin 6 -Grid No.1 Collector)
Pin 7 - Cathode C—~External
Pin 8- Heater Conductive
Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63
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Maximum and Minimum Ratings, Design-Maximum Values:

Uarless otherwise specified, voltage values
are positive with respect to grid No.1

17600 max.
ANODE VOLTAGE « » + v v v v v v e e n {12000 max.
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. . . . . . . . . . .. 1100 max.
Negative value. . . . . . . . .. .. 550 max.
GRID-No.2 VOLTAGE . . . . . . . . . .. 650 max.
CATHODE VOLTAGE:
Negative peak value . . . . . . ... 2 max.
Negative bias value . . . . . . . .. 0 max.
Positive bias value . . . . . . . .. 154 max.
Positive peak value . . . . . . . .. 220 max.
HEATER VOLTAGE. « « « « =+« « . v . . {6-9 max.
5.7 min.
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max.
After equipment warm-up period. . . 200 max.
Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . 200 max.
DC component. . . .« . . . . ... 100 max.

Typical Operating Conditions for Cathode-Drive Service:

Unless otherwise specified, voltage values
are positive with respect to grid No.1

Anode Voltage . . . . . . . . . . ... 14000
Grid-No.4 Voltage . . . . . . . . ... 0 to 400
Grid-No.2 Voltage . . « . . . . . . .. 500
Cathode Voltage for visual

extinction of focused raster. . . . . 40 to 63

Maximum Circuit Value:
Grid-No.1-Circuit Resistance. . . . . . 1.5 max.

volts
volts

volts
volts
volts

volts
volts
volts
volts
volts
volts

volts
volts

volts
volts

volts
volts
volts

volts

megohms

For X-radiation shielding considerations, see sheet

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this Section

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

e
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Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 114© MAGNETIC DEFLECTION
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE

With Heater Having Controlled Warm-Up Time
GENERAL DATA

Electrical:

Heater Current at 6.3 volts . . . . . . . 450 + 10% ma
Heater Warm-Up Time (Average) . . . . . . 11 seconds
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes . . . 6 puf
Cathode to all other electrodes . . . . 5 uf
1900 max. upf
External conductive coating toultor. {1400 min. wif
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Faceplate . . . . . . « o v v v v v v e e e Filterglass
Light transmission (Approx.). . . . . . . « . . . .. . 78%
Phosphor (For curves, see front of thlsSechon) .. P4-Su]fide Type,
Aluminized
Mechanical:
Operating Position. . . . . . . . . . . . o .. ... .. Any
Weight (Approx.). . . . . . . . . . . . ... .. 14 1bs
Overall Length. . . . . . . . . . . .. ... 11-3/8" + 1/4"
Neck Length . . . . . . . . . ... .. L. . 4-1/8" + 1/8"
Projected Area of Screen. . . . . . . . . .. .. 172 sq. in.
External Conductive Coating:
TYPEe v+ v v e e e e e e e e e e e e e e e e e Regular Band
Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Jig49 A sheets
at' the front of this section

Cap « v v e e e Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . v v 4 ... Special 6-Pin (JEDEC No.B6-214)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 7FA
Pin 2 -Cathode Cap - Ultor
Pin 3 —Heater (Grid No.3,
Pin 4 —Heater Grid No.5,

Pin 5-Grid No.1
Pin 6 -Grid No.4

Collector)
C - External

Pin 7 -Grid No.2 Conductive
Coating
Gasz.Cl-
ULTOR

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5~-62
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Maximum and Minimum Ratings, Design-Maximum Values:

- 19800 max. volts
ULTOR-TO-GRID-No.1 VOLTAGE. . . . . . . . 12000 min. volts
GRID-No.4-TO-GRID-No.1 (FOCUSING) VOLTAGE :

Positive value. . . . . . . . . . . .. 1100 max. volts
Negative value. « « . .« v v . v . .. 500 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE. . . . . . 70 max.  volts
40 min. volts

CATHODE-TO-GRID-No.1 VOLTAGE. . . . . . . 100 max. volts
HEATER VOLTAGE. © « « « v v v v v oo .. 7 max.  volts
5.8 min. volts

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

not exceeding 15 seconds. . . . . . 410 max. volts

After equipment warm-up period. . . . 180 max. volts
Heater positive with

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

Typical Operating Conditions:
With ultor-to-grid-No.1 voltage of . 14500 volts
and grid-No.2-to-grid-No.1 voltage of 50 volts
Grid-No.4—to-Grid-No.1 Voltage for focus . 0 to 500 volts
Cathode~to-Grid-No.1 Voltage for
visual extinction of focused raster. . . 31 to 49 volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this section

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

7

Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 1140 MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time

The 19ANP4 is the same as the 19YPq except for the following item:
Electrical:
Heater Current at 6.3 volts. . . . . . . .. 450 + 5% ma

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62
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PICTURE TUBE

ROUND METAL-SHELL TYPE

MAGNET IC FOCUS MAGNETIC DEFLECTION
DATA
General:

Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 . .. ... ac or dc volts
Current. . . . . . .. . 0.6+£10% . . ... ... .amp
Faceplate, Spherical . . . . . . . . . .. Frosted Filterglass
Phosphor (For curves, see front of this section) . PA4—Sulfide Type
Deflection Angle (Approx ) e e e e e 66°
Electron Gun . . . . . . . . .. . . .lon-Trap Type Requiring
External Single-Field Magnet
Overall Length . . . . . . .. . AT VVARE S VA
Greatest Diameter of Bulb. . . . . . . . . .. 18-5/8" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . . . . 17-1/4"
Operating Position . . . . . . . . . o . o i oo Any
Ultor Terminal . . . . . . . . . . . . ... “Metal- Shell Lip
Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)
Basing Designation for BOTTOM VIEW . . . . . . . . . .. 12D

Pin 1-Heater
Pin 2-Grid No.1
Pin 10-Grid No.2
Pin 11 - Cathode
Pin 12 - Heater

Metal-Shell Lip -
Ultor
(Grid No.3,
Collector)

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE. . . . . . . . . . . . . . 16000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . . . . 410 max. volts
GR1D-No.1 VOLTAGE:
Negative-bias value. . . . . e e 125 max. volts
Positive-bias value. . . . . e 0 max. volts
Positive-peak value. . . . . . . . . . 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect to cathode:
During equipment warm-up period

not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm-up period . . . 150 max. volts
Heater positivewith respect to.cathode. 150 max. volts

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

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

- |ndicates a change.

9-58 ELECTRON TUBE DIVISION DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Picture Tube

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 1140 MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time
GENERAL DATA
Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes . . . 5 pf

Grid No.l to all other electrodes . . 6 pf

H f 1500 max. pf

External conductive coating to anode. {1000 min of

Heater Current at 6.3 volts . . . . . . 600 + 30 ma

Heater Warm-Up Time (Average) . . . . . 11 seconds

Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:

Phosphor (For curves, see front of this Section) . P4—Sulfide Type,

Aluminized

Faceplate and Protective Panel. . . . . . . . .. Filterglass

Light transmission (Approx.). . . . « . . . o v v v .. 44%

Surface of Protective Panel . . . . . . .. Treated to reduce

specular reflection

Mechanical:

Weight (Approx.). « . . . . . o v . v o o oL 18-1/2 lbs
Overall Length. . . . . . . . . . o . .. 11-5/8" + 5/16"
Neck Length . . . . . o v o v o oo 4-1/8" + 1/8"
Projected Area of Screen. . . . . . . . .. ... 174 sq.in.
External -Conductive Coating:
TYPE. v v v e v e e e e e e e e e e e e e Regular-Band
Contact area for grounding. . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Qutlines and Bulb J149 C sheets
at front of this section

Cap « v v v v e e Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . . Small-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No.B7-208)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 8HR
ANODE
Pin 1-Heater G4 Cap — Anode
Pin 2-Grid No. (Grid No.3,
Pin 3-Grid No. Grid No.5,
Pin 4 -Grid No. Screen,

Collector)
C - External

Conductive

Coating

Pin 6 -Grid No.
Pin 7 - Cathode
Pin 8- Heater

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63
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Maximum and Minimum Ratings, Design-Kaximum Values:

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

ANODE VOLTAGE . . . « v v v v v o v o 20000 max.
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. . « . . . . . . . .. 1100 max.
Negative value. . . . . . . . . . .. 550 max.
GRID-No.2 VOLTAGE . . . . . . . . . .. 550 max.
GRID-No.1 VOLTAGE:
Negative peak value . . . . . « . . . 220 max.
Negative bias value . . . . . . . .. 155 max.
Positive bias value . . . . . . . .. 0 max.
Positive peak value . . . . . . . .. 2 max.
HEATER VOLTAGE. « « « o v o v v v e o . {6-9 max.
5.7 min.

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max.
After equipment warm-up period. . . 200 max.
Heater positive with
respect to cathode:
Combined AC and DC voltage. . . . . 200 max.
DC component. . . . . . . . .. .. 100 max.

Typical Operating Conditions for Grid-Drive Service:

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

Anode Voltage . . . . . . . . . . . .. 16000
Grid-No.4 Voltage . . . . . . . .. .. 0to 400
Grid-No.2 Voltage . . . . . . . . ... 300
Grid-No.1 Voltage for visual

extinction of focused raster. . . . . -35 t0-72

Maximum Circuit Value:
Grid-No.1-Circuit Resistance. . . . . . 1.5 max.

volts

volts
volts
volts

volts
volts
volts
volts
volts
volts

volts
volts

volts
volts

volts
volts
volts

volts

megohms

For X-radiation shielding considerations, see sheet

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

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

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time
GENERAL DATA

Electrical:

Heater Current at 6.3 volts. . . . . . . . 600 t 30 ma
Heater Warm-Up Time (Average). . . . . . . 11 seconds
Focusing Method. . . . . . . . . . . oL Electrostatic
Deflection Method. . . . . . . . e e e e e e e e Magnetic
Deflection Angles (Approx.):

Diagonal . v & v v v v u e e e e e e e e e e 114°

Horizontal . . « v v v v v v i e i e e e e e e e 102°

Vertical .« . . v v v v i e e e e e e e e e e e 85°
Direct Interelectrode Capacitances:

Grid No.1 to all other electrodes. . . . . 6 i

Cathode to all other electrodes. . . . . . 5 puf

1500 max. e

External conductive coatingto ultor. 1000 min. L

Electron Gun . . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Faceplate. . . « v v v v v v v v h e e e e Filterglass
Light transmission at center (Approx.) . . . . . . .. 78%
Phosphor (for curves, see front of this section) . P4—Sulfide Type
Aluminized
Fluorescence . « v v v v v v v v v v v v e e e White
Phosphorescence. . . . . . . . . . . .. 0000w o White
Persistence. . . . . . . ..o 0oL Medium Short

Mechanical:
Tube Dimensions:

Overall length . . . . . . . . . . ... .. 11-3/8" + 1/4"
Greatest width . . . . . . . . . .. ... 16-13/32" + 1/8"
Greatest height. . . . . . . . . . .. .. 13-11/32" + 1/8"
Diagonal . . . . . v v oo e e 18-5/8" + 1/8"
Neck Tength. . . . . . . . . . .. ... .. 4-1/8" + 1/8"
Curvature of faceplate (External Radii):
Center . . v & v ¢ v L e e e e e e e e e e 48"
EAGE « v v v e e e e e e e e e e 21"
Screen Dimensions (Minimum):
Greatest width . . . . . . . .. .. ... ... 15-1/8"
Greatest height. . . . . . . . . . . .. . ... .. 12"
Diagonal . . v v v v v v i e e e e e 17-9/16"
Projected area . . . . . . . . . .. e e 172 sq. in.
Weight (Approx.) . . . v v . v o o v o Lo oL 14 lbs
Operating Position . . . . . . . . . . oo Any
Cape v v v v v e e e Recessed Small Cavity (JEDEC No. J1—21)
Bulb . . v . e e e e e e e e e e e e J149A1

RADIO CORPORATION OF AMERICA DATA |
Electron Tube Division Harrison, N. J. 10-60
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Base. . . . . . Small-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No.B7-208)

Basing Designation for BOTTOM VIEW. . . . . . . . . .. 8HR
Pin 1 —Heater Cap —Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 3 -Grid No.2 Grid No.5,
Pin 4 —-Grid No.4 Collector)
Pin 6 -Grid No.1 C —External

Pin 7 —Cathode

Pin 8 —Heater Coati

GRID-DRIVEA SERVICE

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

Maximum and Minimum Ratings, Design-Maximum Values:

Conductive

ng

ULTOR VOLTAGE « + v v v e v v e e e {23000 max.  volts
15000 min. volts
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. . . . . . . . . . .. 1100 max. volts
Negative value. . . . . . . . . . .. 550 max. volts
GRID-No.2 VOLTAGE . « + v v v v v v .. {550 max.  volts
200 min. volts
GRID-No.1 VOLTAGE:
Negative-peak value . . . . . . . .. 220 max. volts
Negative-bias value . . . . . . . .. 154 max. volts
Positive-bias value . . . . . . . .. 0 max. volts
Positive-peak value . . . . . . . .. 2 max. volts
HEATER VOLTAGE. . « + « v v v v v o . {6-9 max.  volts
5.7 min. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max. volts
After equipment warm-up period. . . 200 max. volts
Heater positive with respect tocathode. 200 max. volts
Typical Operating Conditions:
With ultor voltage (Ecsp) of 20000 volts
and grid-No.2 voltage (Ecyn) of 400 volts
Grid-No.4 Voltage for focus®. . . . . . 0 to 400 volts
Grid-No.1 Voltage for visual
axtinction of focused raster* . . . . =36 to -94 volts
Field Strength of Adjustable
Centering Magnet¢ . . . . . . . . .. 0 to9 gausses
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . 1.5 max. megohms
- —

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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CATHODE-DRIVES SERVICE

Unless otherwise specified, voltage values
are positive with respect to grid No.1

Maximum and Minimum Ratings, Design-Maximum Values:
ULTOR-TO-GRID-No.1 VOLTAGE. . . . . . . 423000 max.  volts

15000 min. volts
GRID-No.4-TO-GRI1D-No. 1
(FOCUSING) VOLTAGE:

Positive value. . . . . . . . . . .. 1250 max. volts
Negative value. . . . . . . . . . .. 400 max. volts
GRID-No. 2-TO-GRID-No.1 VOLTAGE. . . . . {700 max.  volts
350 min. volts
GRID-No.2-TO-CATHODE VOLTAGE. . . . . . 550 max. volts
CATHODE-TO-GRID-No. 1 VOLTAGE:
Positive-peak value . . . . . . . .. 220 max. volts
Positive-bias value . . . . . . . .. 154 max. volts
Negative-bias value . . . . . . . . . 0 max. . volts
Negative-peak value . . . . . . . .. 2 max. volts
HEATER VOLTAGE. . . . « . o o . . . . {6~9 max.  volts
5.7 min. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max. volts
After equipment warm-up period. . . 200 max. volts
Heater positive with respect to cathode. 200 max. volts
Typical Operating Conditions:
With ultor-to~-grid-No.1
voltage (E¢ 51) of 20000 volts
and grid-No.2-to-grid-No.1
voltage (56231) of 400 volts
Grid-No.4-to-Grid-No.1
Voltage for focus®. . . . .. . ... 0 to 400 volts
Cathode—to-Grid-No.1 Voltage
for visual extinction of focused
raster® « - - o . o o 0w e e 36 to 78 volts
Field Strength of Adjustable
Centering Magnet$ e 0to9 gausses
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . 1.5 max. megohms

A Grid drive is the operating condition in which the video signal varies
the grid-No.1 potential with respect to cathode.

The grid-No.4 (or qr!d—no.u—to—grid—uo.t) voltage required for optimum
focus of any individual tube will have a value anywhere between 0 and
400 volts, is independent of ultor current and will remain essentially
constant for values of ultor (or ultor-to-grid-No.1) voltage or grid-
No.2 (or grid-No.2-to-grid-No.1) voltage within design-maximum ratings
shown for these items.

* See Raster-Cutoff-Range Chart for Grid-Drive Service.

Distance from Reference Line for sultable PM centering magnet should
not exceed 2-1/4", The specified centering magnet compensates only
for the effect which mechanical tube tolerances may have on the
location of the undeflected focused spot with respect to the center of
the %ube face. Maximum field strength of adjustable centering magnet
equals:

RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J. 10-60
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Ecsk or Ecggy (volts)
\l x 8 g
16000 (volts)
The equipment manufacturer must determine and supply additional com-
pensation for the effects of the earth's magnetic field and extraneous
flelds due to choice of circultry and components. The additional com-

pensation should preferably be applied as part of the magnetic field
of the deflecting yoke.

& cathode drive is the operatin? condition in which the video signal
varies the cathode potential with respect to grid No.1 and the other
electrodes.

# see Raster-Cutoff-Range Chart for Cathode-Drive Service.

OPERATING CONSIDERATIONS

X-Ray Warning. When operated at ultor voltages up to
16 kilovolts, this picture tube does not produce any harmful
X-ray radiation. However, because the rating of this type
permits operation atvoltages as high as 23 kilovolts (Design-
maximum value), shielding of this picture tube for X-ray
radiation may be needed to protect against possible injury
from prolonged exposure at close range whenever the operating
conditions involve voltages in excess of 16 kilovolts.

Shatter-Proof Cover Over the Tube Face. Following con-
ventional picture tube practice, it is recommended that the
cabinet be provided with\a shatterproof, glass cover over the
face of this picture tube to protect it from being struck
accidentally and to protect against possible damage resulting
from tube implosion under some abnormal condition. This
safety cover can also provide X-ray protection when required.

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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RASTER-CUTOFF-RANGE CHARTS
Grid-Drive Service

Eg=6.3 VOLTS
ULTOR VOLTS=IS000 TO 23000
GRID-N24 VOLTS ADJUSTED FOR FOCUS.
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Cathode-Drive Service

E£=6.3 VOLTS
ULTOR-TO-GRID-N2{ VOLTS=[15000 TO 23000
GRID-N24-TO-GRID-N2| VOLTS ADJUSTED FOR FOCUS.
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SCREEN
HEIGHT
124 )
MIN,
- 97"R.
<——SCREEN WIDTH 5% MIN.—>]
137 1"
1633 *
(NOTE 6
- 20"R.

1.884" 1.884”

"
12s” *93L. bia.

‘:LT;:
N7 _'l%;—‘é‘
REFERENCE LINE
(NOTE 2)

SMALL -BUTTON

RADIO CORPORATION OF AMERICA
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—»je—.010"-.015"

T " 1.719" v

2.594 l ——MOLD-MATCH LINE Y
‘438”—]
* ) —
"
ase 'ﬁ—"\ —SEAL BUL)GE SPLICE LINE :
(NOTE 8) (NOTE 7,

DETAIL OF PANEL

NOTE |: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AXIS) OF + 30°. ULTOR TERMINAL IS ON SAME SIDEAS PIN 4.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC'
OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3:  SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY
MOUNTED; |T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO
MOVE FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT
THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH
THE SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH
BULB AXIS AND HAVING A DIAMETER OF |-3/4",

NOTE ¥: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPEONLY WITH SOFT DRY LINT-
LESS CLOTH.

NOTE 6: MEASURED AT THE MOLD-MATCH LINE.

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE HE
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAN /8", BUT AT ANY POINT AROUND THE
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE.

NOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE
SUPPORT CLAMPS MUST BE SPECED FROM THE TUBE BY USE OF
CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT—-IMPREGNATED
FELT, OR EQUIVALENT.

Electron Tube Division Harrison, N. J.
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BULB-CONTOUR DIMENS |ONS

SHORT—-SIDE VIEW
- _f_._p.j_
288"

E-Y AXIS
920"

LONG—SIDE VIEW

! 786"
‘ 740":
f 6.72"

563" ——>

4.69"—>

"T—a.u"—j
288"

REFERENCE LINE —7

Y AXS——7 " - \6“
N
v X ?‘1\\9
+

< < < «0\).1 *\5
o Py
TN
O 2 ot
el
(dj},.’{‘\\"
A 92CL-I0669RI

NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES
DESCRIBE THE BOG|E-BULB EXTERNAL CONTOUR IN PLANES THROUGH
THE TUBE AXIS AND THE RESPECT!IVE FACEPLATE AXES.

RADIO CORPORATION OF AMERICA DATA 5
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Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time
The 19AYP4 is the same as the 19AVPg except for the following
item:
Electrical:
Heater Current at 6.3 volts. . . . . . . .. 450 + 20 ma

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62
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Picture Tube

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNET!IC DEFLECTION
LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE

With Heater Having Controlled Warm-Up Time

GENERAL DATA
Electrical:

Heater Current at 6.3 volts . . . . . . . 600 + 10% ma
Heater Warm-Up Time (Average) . . . . . . 11 seconds
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes . . . 6 uuf
Cathode to all other electrodes . . . . 5 puf
: ; 2000 max. puf
External conductive coating toultor. “$1500 min. ot
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Faceplate . . . « & v v v h e o e e e e Filterglass
Light transmission (Approx.). . . « . . « . « o . . . . 78%

Phosphor (For Curves, see front of thisSection) . . P4—Sul fide Type,
Aluminized

Mechanical:

Operating Position. . . . . . . . . . . . .. ... .. Any
Weight (Approx.). . . « « . . . . v . .. ... .. 15 1bs
Overall Llength. . . . . . . . .. . .. .. 151747 3 3/8"
Neck Length . . . . . . o . ... ..o 5-1/2" + 3/16"
Projected Area of Screen. . . . . . . . . . . .. 172 sq. in.
External Conductive Coating:

TYPE. v e e e e e e e e e e e e e e e e e Regular Band

Contact area for grounding. . . . . . Near Reference Line

For Additional Information on Coatlngs and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb J149 B sheets
at the front of this section
Cap + v v v v e e Recessed Small Cavity (JEDEC No.J1-21)
Bases (Alternates):
Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-203)
Small-Shell Duodecal 6-Pin, Arrangement 1
(JEDEC Group 4, No.B6-63)

Basing Designation for BOTTOM VIEW. . . . . . . . . oL 120
uLTor®4

Pin 1-Heater G305 ¢ Cap ~ Ultor

Pin 2-Grid No.1  Ct (Grid No.3,

Pin 6-Grid No.4 Grid No.5,

Pin 10 -Grid No.2 Collector)

Pin 11 —Cathode c

C - External
Pin 12 - Heater 2

Conductive
Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62



19BDP4

Maximum and Minimum Ratings, Design-Maximum Values:

= . 19800 max. volts
ULTOR-TO-GRID-No.1 VOLTAGE. . . . . . . . 12000 min. volts
GRID-No.4-TO-GRID-No.1 (FOCUSING) VOLTAGE:
Positive value. . . . . . . . . . . .. 1100 max. volts
Negative value. . . . . . . . . . . .. 500 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE. . . . . . 70 max.  volts
40 min. volts
CATHODE-TO-GRID-No.1 VOLTAGE. . . . . . . 100 max. volts
7 max. volts
HEATER VOLTAGE. . . . . . « . . o o . . . {5.8 min. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . . 410 max. volts
After equipment warm-up period. . . . 180 max. volts
Heater positive with
respect to cathode. . . . . . . . .. 180 max. volts
Typical Operating Conditions:
With ultor-to-grid-No.1 voltage of 14500 volts
and grid-No.2-to-grid-No.1 voltage of 50 volts
Grid-No.4-to-Grid-No.1 Voltage for focus . 0 to 500 volts
Cathode-to-Grid-No.1 Voltage for
visual extinction of focused raster. . . 31 to 49 volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this section

e

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



19BFP4

E

i

Picture Tube
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION

GENERAL DATA
Electrical:

Heater Current at 6.3 volts . . . . . . . . . 600+ 5% ma
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes . . . . . 6 uuf
Cathode to all other electrodes . . . . . . 5 puf
External conductive coating to ultor. . . . 5288 Q?i: Zﬁ;
Electron Gun. . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Faceplate . . . . . . . . . .o oo e Filterglass
Light transmission (Approx.). . . . . . . . .. 78%
Phosphor (for curves, see front of this Section). P4— Sulﬁde Type,
Aluminized

Mechanical:

Operating Position. . . . . . . e e e e e e .. Any
Weight (Approx.). . . . . . . . . . . . .. . . . 14-3/4 bs
Overall Length. . . . . . . . . . .. .o . . 15-1/4" + 3/8"
Neck Length . . . . . . . . .. . ... ... 5-1/2" + 3/16"
Projected Area of Screen. . . . . . . e .. . 172 sqg. in.
External Conductive Coating:

Type. « « v « v o . .. e e e e e e e Regular Band

Contact area for ground\ng .. . . . Near Reference Line

For Additional Information on Coat\ngs and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Jigg B sheets
at the front of this section
Cap v v v v v e e e Recessed Small Cavity (JEDEC No.J1-21)
Bases (A]ternates)
Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-203)
Small-Shell Duodecal 6-Pin, Arrangement 1
(JEDEC Group 4, No.B6-63)
Basing Designation for BOTTOM VIEW. . . . . . . . .. . 120

Pin 1 -Heater Cap -Ultor

Pin 2-Grid No.1 (Grid No.3,

Pin 6-Grid No.4 Grid No.5,

Pin 10-Grid No.2 Collector)

Pin 11 - Cathode C - External

Pin 12 - Heater Conductive
Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62
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Maximum Ratings, Design-Maximum Values:

ULTOR VOLTAGE . . . . . . . . . . .. . 20000 max.
GRID-No.4 (FOCUSING) VOLTAGE:
Positive value. . . . . . . . . . .. 1100 max.
Negative value. . . . . . . . . . .. 550 max.
GRID-No.2 VOLTAGE . . . . . . . . . .. 550 max.
GRID-No.1 VOLTAGE:
Negative bias value . . . . . . . .. 154 max.
Positive bias value . . . . . . . . . 0 max.
Positive peak value . . . . . . . . . 2 max.
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max.
After equipment warm-up period. . . 200 max.
Heater positive with
respect to cathode. . . . . . . .. 200 max.
Typical Operating Conditions:

With ultor voltage of 16000
and grid-No.2 voltage of 400
Grid-No.4 Voltage for focus . . . . . . 0 to 400

Grid-No.1 Voltage for v.sual

extinction of focused raster. . . . . -36 to -94
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . 1.5 max.

volts

volts
volts
volts

volts

volts
volts

volts
volts

volts

volts
volts

volts

volts

megohms

For X-radiation shielding considerations, see sheet

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this section

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

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time

The 19BTP4 is the same as the 19YP4 except for the following
item:
Maximum and Minimum Ratings, Design-Maximum Values:

{23000 max. volts

ULTOR VOLTAGE. . . . . . . . . . . . ... 11000 min. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62
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Picture Tube

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 114© MAGNET I C DEFLECTION
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE

With Heater Having Controlled Warm-Up Time
GENERAL DATA

Electrical:

Heater Current at 6.3 volts . . . . . . . 600 + 30 ma
Heater Warm-Up Time (Average) . . . . . . 11 seconds
Direct Interelectrode Capacitances:
Grid No.l to all other electrodes . . . 6 uuf
Cathode to all other electrodes . . . . 5 ppuf
. . 1500 max. et
External conductive coating toultor. . {1000 min. wnf
Electron Gun. . . . . . . . Type Requiring No lon~Trap Magnet
Optical:
Faceplate . . . . . . . . . . .. e e e e e Filterglass
Light transmission (Approx.). . . . . . . . . . . . .. 78%
Phosphor (For curves, see front of this section) . P4—Sulfide Type,
Aluminized
Mechanical:
Operating Position. . . . . . . « . o . . . o ... Any
Weight (Approx.). . . . . . . . .. e e e e 14 lbs
Overall Length. . . . . . . . . . . .. . .. 11-5/8" + 1/4"
Neck Length . . . . . . . . . .. o oL 4-3/8" + 1/8"
Projected Area of Screen. . . . . . . . . . . .. 172 sq. in.
External Conductive Coating: )
577 = Regular Band
Contact area for grounding. . . . . . Near Reference Line

For Additional Information on Coat(ngs and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Jigg9 4 sheets
at the front of this section

Cap v v v e e e Recessed Small Cavity (JEDEC No.J1-21)
Base. . . . . . . . . .. .. .Small-Button Neoeightar 7-Pin,
Arrangement 1 (JEDEC No.B7-208)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . BHR
Pin 1 —Heater Cap -Ultor
Pin 2-Grid No. (Grid No.3,
Pin 3-Grid No. Grid No.5,

Pin 4 -Grid No.
Pin 6 -Grid No.
Pin 7 - Cathode
Pin 8 —Heater

Collector)
C - External

Conductive

Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 3-62
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Maximum and Minimum Ratings, Design-Maximum Values:

ULTOR-TO-GRID-No.1 VOLTAGE. . « . . . . . {20000 max.

10000 min.
GRID-No.4-TO-GRID-No.1
(FOCUSING) VOLTAGE:

Positive value. . . . . . . . . . . .. 1250 max.
Negative value. . . . . . . . . . . .. 400 max.
GRID-No.2-TO-GRID-No.1 VOLTAGE. . . . . . {Zg max.

CATHODE-TO-GRID-No.1 VOLTAGE:
Positive peak value . . . . . . . . .. 150 max.
Positive bias value . . . . . . . . . . 100 max.
Negative bias value . . . . . . . . .. 0 max.
Negative peak value . . . . . . e 2 max.
HEATER VOLTAGE. .+ « + » v v v v o v v . . 6.9 max.
5.7 min

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . . 450 max.
After equipment warm-up period. . . . 200 max.
Heater positive with
respect to cathode. . . . . . . . . . 200 max.

Typical Operating Conditions:

With ultor-to-grid-No.1 voltage of 16000
and grid-No.2-to-grid-No.1 voltage of 50

Grid-No.4-to-Grid-No.1 Voltage for focus . -50 to +250
Cathode-to-Grid-No.1 Voltage for

visual extinction of focused raster . . 32 to 50
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max.

volts
volts

volts
volts
volts
volts

volts
volts
volts
volts
volts
volts

volts
volts

volts

volts
volts

volts

volts

megohms

For X-radiation shielding considerations, see sheet

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this section

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

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS 1140 MAGNETIC DEFLECTION
LOW-GR ID-No.2 VOLTAGE CATHODE-DRIVE TYPE

With Heater ‘Having Controlled Warm-Up Time
GENERAL DATA

Electrical:
Direct Interelectrode Capacitances:

Cathode to all other electrodes. . . . 5 pf
Grid No.1 to all other electrodes. . . 6 pf
. . 1500 max. pf
External conductive coating to anode . 1000 min. pf
Heater Current at 6.3 volts. . . . . . . 600 + 30 ma
Heater Warm-Up Time (Average). . . . . . 11 seconds
Electron Gun . . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Phosphor (For curves, see front of this Section). .PA—Sulfide Type,
Aluminized
Faceplate. . . . . v v v v v v i v oo e e Filterglass
Light transmission (Approx.) . . . . . . . . . . ... 78%
Mechanical:
Weight (Approx.) . « . « v v v v v v v i e e e e e 14 1bs
Overall Length . . . . . . . . . .. ... .. 11-3/4" + 1/4"
Neck Length. . . . . . . . . . . ... 4-1/2" + 1/8"
Projected Area of Screen . . . . . . . . . . .. 172 sq. in.
External Conductive Coating:
TYPE v v e e e e e e e e e e e e e e e e e Mod i fied-Band
Contact area for grounding . . . . . . . Near Reference Line

For Additional Information on Coatings and Dimensions:
See Picture-Tube Dimensional-Outlines and Bulb Jig49 A sheets
at front of this section
Cap. + v v v v e e u Recessed Small Cavity (JEDEC No.J1-21)
Bases (Alternates):
Smal1-Button Neoeightar 7-Pin, Arrangement 1, (JEDEC No.B7-208)
7-Pin (JEDEC No.B7-237)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 8HR

ANODE

Ga c Cap - Anode

Pin 1 -Heater

Pin 2 -Grid No.1 - (Grid No.3,
Pin 3-Grid No.2 ©(3) ! Grid No.5,
Pin 4 -Grid No.4 Screen,
Pin 6 -Grid No.1 Collector)
Pin 7 - Cathode " C - External
Pin 8 — Heater Conductive
Coating

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 4-63
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Maximum and Minimum Ratings, Design-Haximum Values:

Unless otherwise specified, voltage values
are positive with respect to grid No.1

22000 max. volts

ANODE VOLTAGE. . « . v v v v ¢ v v v v {15000 min volts
GRID-No.4 (FOCUSING) VOLTAGE:

Positive value . . . . . . . . . . .. 1100 max: volts

Negative value . . . . . . . . . ... 550 max. vo}ts

100 max. volts

GRID-No.2 VOLTAGE. . . . . . . . . . .. { 40 min. volts

CATHODE VOLTAGE:

Negative peak value. . . . . . . . . . 2 max. volts

Negative bias value. . . . . . . . .. 0 max. volts

Positive bias value. . . . . . . . .. 100 max. volts

Positive peak value. . . . . . . . . . 150 max. volts

6.9 max. volts

HEATER VOLTAGE . . . « v v v v v ... {5_7 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 450 max. volts
After equipment warm-up period . . . 300 max. volts
Heater positive with
respect to cathode:
Combined AC and OC voltage . . . . . 200 max. volts
DC component . . . . . . ... ... 100 max. volts

Typical Operating Conditions for Cathode-Drive Service:

Unless otherwise specified, voltage values
are positive with respect to grid No.:1

Anode Voltage. . . . ¢ « . . . . . . .. 18000  volts
Grid-No.4 Voltage. . . . . . . . <« . .. 0 to 500 volts
Grid-No.2 Voltage. . . . . . . . . . .. 50 volts
Cathode Voltage for visual

extinction of focused raster . . . . . 31 to 49 volts

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

For X-radiation shielding considerations, see sheet
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

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

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time
GENERAL DATA

Electrical:

Heater Current at 6.3 volts. . . . . . . . 600 + 30 ma
Heater Warm-Up Time (Average). . . . . . . 11 seconds
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes. . . . 6 uuf
Cathode to all other electrodes. . . . . 5 wupuf
External conductive coating to ultor . {1500 max. puf
1000 min. puf
Focusing Method. . . . . . . . . .. .. ... Electrostatic
Deflection Method. . . . . . . . . . . . .. .. . . Magnetic
Deflection Angles (Approx.):
Diagonal . . . . . . . . .. ... PR
Horizontal . . . . . . . v v o 0 o e e e e e . 1020
Vertical . . . v v v v e e e e e e e e e 859
Electron Gun . . . . . . .. Type Reauiring No lon-Trap Magnet
Optical:
Faceplate. . . . . . . . . . .. . ... Filterglass
Light transmission at center (Approx ). .. 78%
Phosphor (For Curves, see front of this Section) . P4—Su]f|de Type
Aluminized
Fluorescence . . . . . v v v v v v v b0 e e e White
Phosphorescence. . . . « . . . . v o0 . White
Persistence. . . . . . . . . .. .. .. . . Medium Short

Mechanical:
Tube Dimensions:

Overall length . . . . . . . .. . . .. .. 11-3/8" + 1/4"
Greatest width . . . . . . . ... . ... 16-13/32" + 1/8"
Greatest height. . . . . . . .. . .. .. 13-11/32" + 1/8"
Diagonal . . . . . . . . ... .. ..., 18-5/8" + 1/8"
Neck length. . . . . . . . . ... ... .. 4-1/8" + 1/8"

Radius of curvature of faceplate
Radius at center Radius at edge
External surface . . . . " "
Internal surface:

In plane of diago-

nal deflection . . . 30" 20"
In plane of hori-
zontal deflection. . 30" 20"
In plane of verti-
cal deflection . . 30" 14"
Screen Dimensions (Mmlmum)
Greatest width . . . . . . . . . . ... ... .. 15-1/8"
Greatest height. . . . . . . . . . ... .. ... .. 12"
Diagonal . . . . . . . . ... ... . . 17-9/16"
Projected area . . . . . . . . . . . .. ... 172 sq. in.

RADIO CORPORATION OF AMERICA DATA 1
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Weight (Approx.). . . . .« o v v v v v v o oo 14 1bs
Operating Position. . . . . . . . . . .« . o .00 Any
Cap v v v v v e Recessed Small Cavity (JEDEC No. J1—21)
Bulb. v v v e e e e e e e e e e e e e e e e e J149A1
Base. . . . . . Small-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No.B7-208)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 8HR
Pin 1-Heater Cap —=Ultor
Pin 2-Grid No.1 (Grid No.3,
Pin 3-Grid No.2 Grid No.5,
Pin 4 -Grid No.4 Collector)
Pin 6 -Grid No.1 C - External
Pin 7 -Cathode Conductive
Pin 8 —Heater Coating

GRID-DRIVE® SERVICE

Unless otherwise specified, voltagevalues
are positive with respect tocathode

Maximum and Minimum Ratings, Design-Maximum Values:

20000 max. volts

ULTOR VOLTAGE . . . « . v v v v v v v v W . {11000 min. volts
GRID-No.4 (FOCUSING) VOLTAGE:

Positive value. . . . . . . . . . . . .. 1100 max. volts

Negative value. . . . . . . . . . . . .. 550 max. vo}ts

550 max. volts

GRID-NG.2 VOLTAGE + « + v v v e v e v {200 nax.  volts

GRID-No.1 VOLTAGE:

Negative-peak value . . . . . . . . . .. 220 max. volts

Negative-bias value . . . . . . . . . .. 154 max. volts

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

Positive-peak value . . . . . . . . . .. 2 max. volts

{6.9 max. volts

HEATER VOLTAGE. . . . . « .+ v v v o« o {5-7 min. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . . . 450 max. volts
After equipment warm-up period. . . . . 200 max. volts
Heater positive with respect to cathode . 200 max. volts
Equipment Design Ranges:
With any ultor voltage (Ec k) between 11000 and 20000 volts
and grid—[lo.;z voltage (g k) between 220 and 550 volts
Grid-No.4 Voltage for
focus®. . . . . . oo e 0 to 400 volts
Grid-No.1 Voltage (E
for visual ext1nctn3n of
focused raster. . . . . . .. See Raster-Cutoff-Range Chart
for Grid-Drive Service

RADIO CORPORATION .OF AMERICA -
Electron Tube Division Harrison, N. J.
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Grid-No.1 Video Drive from
Raster Cutoff (Black level):
White-level value
(Peak positive). . . . . . .. .. Same value as determined
for Ec'k except video drive is a
positive voltage

Grid-No.4 Current. . . . . . . . . . .. -25 to +25 pa
Grid-No.2 Current. . . . . . . . . . .. -15 to +15 pa
Field Strength of Adjustable

Centering Magnet*. . . . . . . . . .. 0 to 8 gausses
Examples of Use of Design Ranges:

With ultor voltage of 16000 volts

and grid-No.2 voltage of 400 volts
Grid-No.4 Voltage for focus® . . . . . . 0 to 400 volts
Grid-No. 1 Voltage for visual

extinction of focused raster . . . . . -36 to -94 volts

Grid-No.1 Video Drive from

Raster Cutoff (Black level):

White-level value. . . . . . . . .. . 36 1to 94 volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

CATHODE-DRIVE® SERVICE

Unless otherwise specified, voltagevalues
are positive with respect to grid No.1

Maximum and Minimum Ratings, Design-Naximum Values:

20000 max. volts
ULTOR-TO-GRID-No.1 VOLTAGE . . . . . . . {11000 min. volts
GRID-No.4-TO-GRID-No.1 (FOCUSING) VOLTAGE:
Positive value . . . . . . . . . . .. 1250 max. volts
Negative value . . . . . . . . . . .. 400 max. vo}ts
700 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE . . . . . {350 min. volts
GRID-No.2-TO-CATHODE VOLTAGE . . . . . . 550 max. volts
CATHODE-TO-GRID-No.1 VOLTAGE:
Positive-peak value. . . . . . . . .. 220 max. volts
Positive-bias value. . . . . . . . .. 154 max. volts
Negative-bias value. . . . . . . . .. 0 max. volts
Negative-peak value. . . . . . . . .. 2 max. volts
6.9 max. volts
HEATER VOLTAGE . . . . . . . . .« . . . . {5.7 min. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode:
During equipment warm-up period

not exceeding 15 seconds . . . . . 450 max. volts
After equipment warm-up period . . . 200 max. volts
Heater positive with respect tocathode. 200 max. volts

RADIO CORPORATION OF AMERICA DATA 2
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Equipment Design Ranges:
With any ultor-to-grid-No.1 voltage (Ec5g ) between 11000

and 20000 volts and grid-No.2-to-grid-No.1 voltage (Engz)
between 225 and 700 volts

Grid-No.4~-to-Grid-No.1 Voltage
for focus®. . .. . . .. 0 to 400 volts
Cathode—to—Gr|d No.1 Vo]tage
for visual extinction
%ocused raster . . . . . . See Raster-Cutoff-Range Chart
for Cathode-Drive Service
Cathode-to-Grid-No.1 Video
Drive from Raster Cutoff
(Black level):
White-level value
(Peak negative) . . . . . . . Same value as determined for
Ekg except video drive is a
| negative voltage

Grid-No.4 Current . . . . . . . . ... . =25 to+25 pa
Grid-No.2 Current . . ..« . . . =15 to +15 pa
Field Strength of Ad)ustable

Centering Magnet* . . . ... ... Otos8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-

No.1 voltage of 16000 volts
and grid-No.2—-to-grid- .
No.1 voltage of 400 volts
Grid-No.4~to-Grid-No.1
Voltage for focus®. . . . .. ... .. 0 to 400 volts

Cathode-to-Grid-No.1 Vo]t—

age for visual extinction

of focused raster . . e e . . .. 36 to78 volts
Cathode-to-Grid-No.1 Video

Drive from Raster Cutoff

(Black level):

White-level value . . . . . . . . . . . =36 to -78 volts

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

A
Grid drive is the operating condition in which the video signal varies
the grid-No.1 potential with respect to cathode.

Individual tubes will have satisfactory focus at some value of grid-
No.4 (or grid-No.4-to-grid-No.1) voltage between 0 and 400 volts with
the combined bias voltage and video-signal voltage adjusted to produce
an ultor current of 100 microamperes.

Distance from Reference Lime for suitable PM centering magnet should
not excéed 2-1/4". Excluding extraneous fields, the center of the
undeflected focused spot will fall within a circle havln? a 5/16-inch

radius concentric with the center of the tube face. s to be noted
that the earth's magnetic field can cause as much as 3/16-inch de-
flection of the spot from the center of the tube face.

‘ Cathode drive is the operating condition in which the video slgnal
varies the cathode potential with respect to grid No.1 and the other
electrodes.

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

X-Ray Warning. When operated at ultor volitages up to
16 kilovoits, this picture tube does not produce any harmful
X-ray radiation. However, because the rating of this type
permits operation at voltages as high as 20 kilovolts (Design-
maximum value), shielding of this picture tube for X-ray
radiation may be needed to protect against possible injury
from prolonged exposure at close range whenever the operating
conditions involve voltages in excess of 16 kifovolts.

Shatter-Proof Cover Quver the Tube Face. Following
conventional picture-tube practice, it is recommended that
the cabinet be provided with a shatter-proof, glass cover
over the face of this picture tube to protect it from being
struck accidentally and to protect against possible damage
resulting from tube implosion under some abnormal condition.
This safety cover can also provide X-ray protection when
required.

RADIO CORPORATION OF AMERICA DATA 3
Electron Tube Division Harrison, N. J 10-60
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SCREEN
S + HEIGHT
127
| 326" R.T/" MiN.
! "
2.562" —»| le— 417°R.
L.5"R.
97"R.
K——SCREEN WIDTH 15" MIN,—>
- 20"R.

REFERENCE LINE =
(NOTE 2) 1-884

+.031"
12s” "o oia.

SMALL -BUTTON
NEGEIGHTAR
7-PIN BA

ARRANGEMENT |

JEDEC N°B7:208

NOTE 3)

Electron Tube Division Harrison, N. J.
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- 1
,———MOLD-MATCH LINE ! r

|-,

__
&
®
Fff_
®l-,

.
- ,ﬁ_\sul_ BULGE SPLICE LINE
(NOTE 8) (NoTE 7

DETAIL _OF PANEL

NOTE |: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY
V ARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AXIS) OF + 30°. ULTOR TERMINAL 1S ON SAME SIDE AS PIN 4.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC'
OF THE GAUGE WITH THE GLASS FUNNEL

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY
MOUNTED; |T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO
MOVE FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH
THAT THE CIRCUIT WIRING CANNOT [IMPRESS LATERAL STRAINS
THROUGH THE SOCKET CONTACTS ON THE BASE PINS. BOTTOM
CIRCUMFERENCE OF BASE WAFER WILL FALL WITHIN A CIRCLE
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF [-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH.

NOTE 6: MEASURED AT THE MOLD-MATCH LINE.

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE.

NOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE
SUPPORT CLAMPS MUST BE SPACED FROM THE TUBE BY USE OF
CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT-1MPREGNATED
FELT, OR EQUIVALENT.

—
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BULB-CONTOUR DIMENSIONS

LONG—SIDE VIEW SHORT—SIDE VIEW
| 786" 1 - ‘T—‘" -1
740" ! . 288" Y AXIS
672" — y 4 ]:_920”
— 455" )

REFERENCE LINE ="
Y AXIS——7

Al
\€
p\rq o
60“ N +
P
59 ’\‘ .
3 .
e 97 .
27 p° s':5'/>\
<< T M
N
-M
£
o ;7‘;7 o dg«iF/ /Z* 1§
Y
««x\‘;ﬁgd\‘“"\
(Cﬁk,ﬁlWX\
&
92CL~10669RI

NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND
AT FIXED LOCATIONS FROM THE Y AX1S. THESE COORDINATES
DESCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES.
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RASTER-CUTOFF-RANGE CHARTS
Grid-Drive Service

3: E£%6.3 VOLTS .
o

ULTOR VOLTS=11000 TO 20000 h
GRID—-N24 VOLTS ADJUSTED FOR FOCUS.
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GRID—N22 VOLTS
92CS-10640
Cathode-Drive Service
E£=6.3 VOLTS
ULTOR-TO-GRID-N2| VOLTS=11000 TO 20000
GRID—N24-TO—GRID—N2| VOLTS ADJUSTED FOR FOCUS.
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AVERAGE DRIVE C

HARACTERISTICS

CATHODE-DRIVE SERVICE
E£=6.3 VOLTS
ULTOR-TO-GRID-N®1 VOLTS = 16000
CATHODE BIASED POSITIVE WITH

RESPECT TO GRID N2| TO GIVE

FOCUSED RASTER CUTOFF,
RASTER FOCUSED

AT AVERAGE BRIGHTNESS.

RASTER SIZE =14"x10%2"

GRID-DRIVE SERVICE
Ef =63 VOLTS
ULTOR VOLTS = 16000
GRID N2 | BIASED NEGATIVE WITH
RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF.
RASTER FOCUSED
AT AVERAGE BRIGHTNESS.

RASTER SIZE =14"x10\5"
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AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE
Ef= 6.3 VOLTS Ef =63 VOLTS
ULTOR-TO-GRID-N2| ULTOR VOLTS= 11000 TO 20000

VOLTS= 11000 TO 20000 GRID N21| BIASED NEGATIVE WITH
CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE TO GIVE
RESPECT TO GRID N2/ TO GIVE FOCUSED RASTER CUTOFF.
FOCUSED RASTER CUTOFF.
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Picture Tube

SHORT RECTANGULAR GL.ASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

With Heater Having Controlled Warm-Up Time
GENERAL DATA

Electrical:
Heater Current at 6.3 volts. . . . . . . . 600 + 30 ma
Heater Warm-Up Time (Average). . . . . . . 11 seconds
Focusing Method. . . . . . . . . . . . . . . .. Electrostatic
Deflection Method. . . . . . . . . . . . . . .. .. Magnetic
Deflection Angles (Approx.):
Diagonal . . . . . . . ..o 1140
Horizontal . . . . . . . . . . o oo 1020
Vertical . . v v v v v v e e e e e e e e e 850
Direct Interelectrode Capacitances:
Grid No.1 to all other electrodes. . . . 6 puuf
Cathode to all other electrodes. . . . . 08 Wtf"
. . 1500 max. n
External conductivecoating toultor . . 1000 min. wuf
Electron Gun . . . . . . . . Type Requiring No lon-Trap Magnet
Optical:
Faceplate. . . . . . . . . . . o oo oL Filterglass
Light transmission at center (Approx.) . . . . . . .. 78%
Phosphor (For Curves, see front of this Section) - - P4—Sulfide Type
: Aluminized
Fluorescence . . . v v v v v v v v v v e e e e White
Phosphorescence. . . . « « v v v v v i v e e e e White
Persistence. . . . . . . . . . ... ... Medium Short
Mechanical:
Tube Dimensions:
Overall length . . . . . . . . .. .. .. 10-13/16" + 1/4"
Greatest width . . . . . . . . ... ... 16-13/32" + 1/8"
Greatest height. . . . . .. . . . . ... 13-11/32" + 1/8"
Diagonal . . . . . . . ... oo 18-5/8" + 1/8"
Neck length. . . . . . . ... . . . ... .. 3-9/16" + 1/8"
Curvature of faceplate (External Radii):
Center . . . v v v v o Ll L e e e e e 48"
Edge . . . v . oo oo s s 21"
Screen Dimensions (Minimum):
Greatest width . . . . . . . . .. ... .. ... 15-1/8"
Greatest height. . . . . . . . . .. ... ... ... 12"
Diagonal + . « . v v vt e e e e e e e e e 17-9/16"
Projected area . . . . . . . .. e e e 172 sq. in.
Weight (Approx.) . . . . . . e e e e e e e e e e e 14 1bs
Operating Position . . . . . . . . . . . .. ... ... Any
Cap. v v v v v v v Recessed Small Cavity (JEDEC No.J1- 21)
Bulb . . . . . oL e J149A1

RADIO CORPORATION OF AMERICA DATA |
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19YP4

Base. . . . .. Small-Button Neoeightar 7-Pin, Arrangement 1,
(JEDEC No.B7-208)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 8JR
Pin 1 —Heater Pin 8 —Heater
Pin 2 -Grid No.1 OI- N Cap Ul tor
Pin 3 -Grid No.2 © ® (Grid No.4,
Pin 4 +Grid No.3 Collector)
Pin 6 — Internal C - External
Connection— @ ‘ D Conductive

Do Not Use Coating
Pin 7 —Cathode OhO

GRID-DRIVE* SERVICE

Unless otherwise specified, voltage val-
ues are positive with respect to cathode

Maximum and Minimum Ratings, Design-Maximum Values:

20000 max. volts
ULTOR VOLTAGE . . . . . . . . . . ... {11000 min. volts
GRID-No.3 (FOCUSING) VOLTAGE:
Positive value. . . . . . . . . . .. 700 max. volts
Negative value. . . . . . . . . . .. ng max. vo}ts
600 max. volts
GRID-No.2 VOLTAGE . . . . . . . . ... 00 min. volts
GRID-No.1 VOLTAGE:
Negative-peak value . . . . . . . .. 220 max. volts
Negative-bias value . . . . . . . .. 154 max. volts
Positive-bias value . . . . . . . .. 0 max. volts
Positive-peak value . . . . . . . .. 2 max. volts
HEATER VOLTAGE. . . . . . . . . .. .. {g-;’ max.  volts
.7 min. volts

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

not exceeding 15 seconds. . . . . 450 max. volts

After equipment warm-up period. . . 200 max. volts
Heater positive with

respect to cathode. . . . . . . .. 200 max. volts

Typical Operating Conditions:

With ultor voltage (Ec,p) of 16000 volts

and grid-No.2 voltage (Ecyk) of 500 volts
Grid-No.3 Voltage for focus®. . . . . . . 0 to 400 volts
Grid-No.1 Voltage for visual

extinction of focused raster* . . . .. -43 to -78 volts
Field Strength of Adjustable

Centering Magnet® . . . . . ... ... 0 to 10  gausses
Maximum Circuit Values: -
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms

B
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CATHODE-DRIVE® SERVICE

Unless otherwise specified, voltage val~
ues are positive with respect togrid No.1

Maximum and Minimum Ratings, Design-Maximum Values:

ULTOR=TO-GRID-No. 1 VOLTAGE. {20000 max.  volts

11000 min. volts
GR1D-No.3-TO-GR1D-No.1
(FOCUSING) VOLTAGE:

Positive value. . . . . . . . . . .. 850 max. volts
Negative value. . . . . e e 200 max. volts
GRID-No.2-TO-GRID-No.1 VOLTAGE. {Zgg max.  volts
min. volts
GRID-No.2-TO-CATHODE VOLTAGE. . . . . . 600 max. volts
CATHODE~TO~GR1D-No.1 VOLTAGE:
Positive-peak value . . e e e e 220 max. volts
Positive-bias value . . . . . . . .. 154 max. volts
Negative-bias value . 0 max. volts
Negative—-peak value . . . . . . . .. 2 max. volts
HEATER VOLTAGE. . + + » « v . . . . . . {6-9 max.  volts
5.7 min. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 450 max. volts
After equipment warm-up period. . . 200 max. volts
Heater positive with
respect to cathode. . . . . . . .. 200 max. volts
Typical Operating Conditions:
With ultor-to-grid-No.1
voltage (Ecyg;) of 16000 volts
and grid-No.2-to-grid-No.1
voltage (Ecyg;) of 500 volts
Grid-No. B-to-Gr|d No.1 Voltage
for focus®. . .0 to 400 volts
Cathode—to—Grad No 1 Voltaqe for vusua]
extinction of focused raster® . . . . 41 to 69 volts
Field Strength of Ad)ustable
Centering Magnet - e e 0 to 10 gausses
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms

4 Grid drive is the operating condition in which the video signal varies

the grid-No.1 potential with respect to cathode.

® The grid-No.3 voltage required for optimum focus of any individual
tube may have avalue_anywhere between 0 and 400 volts and is afunction
of the value of the ultor vo]la?e, ultor current, and grid-No.2 voltage.
It changes directly with theultor voltage at thé rate of approximatelz
46 volts for each 1000-volt change in ultor voltage; inversely wit
grid-No.2 voltage at the rate of about 60 volts for each 100-volt
change in grid No.2 voltage; and inversely with ultor current at the
rate of about 60 volts for each 100-microampere change in ultor
current. Because this tube has anarrow depth of focus, it is necessary
to provide means such as apotentiometer or ald-tap switch for adjustlng
the focusing voltage. In general, commercially acceptable focus is
obtained if the focusing voltage is within 75 volts of the value

RADIO CORPORATION OF AMERICA DATA 2
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required for optimum focus and if the focusing voltage is maintained to
within 75 volts of the optimum value during line-voltage fluctuations.

See Raster-Cutoff-Range Chart for Grid-Drive Service.

Distance from Reference Line for suitable PM centering magnet should
not exceed 2-1/4". The specified centering magnet compensates only
for theeffect which mechanical tube tolerances may have on the location
of the undeflected focused spot with respect to the center of the tube
face. Maximum field strength of adjustable centering magnet equals:

<%

Ecyk or Ecyqq (volts)

x 10 gausses
16000 (volts)

The equipment manufacturer must determine and supply additional compen—

sation for the effects of the earth's magnetic field and extraneous

fields due to choice of circuitry and components. The additional

compensation should preferably be applied as part of the magnetic
’ field of the deflecting yoke.

Cathode drive is the operating condition in which the video signal
varies the cathode potential with respect to grid No.1 and the other
electrodes.

See Raster-Cutoff-Range Chart for Cathode-Drive Service.

OPERATING CONS|DERATIONS

X-Ray Warning. When operated at ultor voltages up to 16
kiltovolts, this picture tube does not produce any harmful
X-ray radiation. However, because the rating of this type
permits operation at voltages as high as 20 kilovolts (Design-
maximum value), shielding of this picture tube for X-ray
radiation may be needed to protect against possible injury
from prolonged exposure at close range whenever the operating
conditions involve voltages in excess of 16 kilovolts.

Shatter-Proof Cover Over the Tube Face. Following con-
ventional picture-tube practice, it is recommended that the
cabinet be provided with a shatterproof, glass cover over the
face of this picture tube to protect it from being struck
accidentally and to protect against possible damage resulting
from tube implosion under some abnormal condition. This
safety cover can also provide X-ray protection when required.

RADIO CORPORATION OF AMERICA
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2.594 l ———MOLD-MATCH LINE 1\ E
.438* =1
v S R
AN M
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DETAIL OF PANEL
NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY

VARY FROM THE PLANE THROUGH THE TUBE AX!S AND ULTOR
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AX1S) OF % 30°. ULTOR TERMINAL 1S ON SAME SIDE AS PIN 4.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JEDEC No.G-126. (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC'
OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FORTHIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEX!BLE LEADS AND BE ALLOWED TO MOVE
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH
BULB AXIS AND HAVING A DIAMETER OF [-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE §: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT—
LESS CLOTH.

NOTE 6: MEASURED AT THE MOLD-MATCH LINE.

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAN /8", BUT AT ANY POINT AROUND THE
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE.

NOTE 8: UNDISTURBED AREA